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e

Shaping Our

Future

WITH THE excitement of the Millennium celebra-
tions now behind us, we can look forward to the
challenges and opportunities of the New Year. For

my part, I look forward to a year as the Society’s President and
have set myself three objectives for the year to come.

Firstly, I want to get closer to our members and hear more of
their opinions and views. Whilst the Society, in forming its
policy positions, will never satisfy all its members all the time,
we do have a responsibility to both listen to our members’ views
and fully explain to them the reasons for the Society’s position
on key issues affecting the future of amateur radio. Many of you
will have seen the item in last month’s RadCom entitled ‘Coun-
cil on the March’. I hope that this year that my fellow Council
members and I will be able to visit and speak at many radio
societies around the UK.

Secondly, I want to work with Council, taking input from our
members, in building the vision for the future of amateur radio in the
UK and taking the next few steps to bring about that future. We know
that we have to embrace change - the recent announcement about
Internet connectivity is a typical example of this - but we must not
be victims of change. We must shape and direct our own destiny.

Finally, I want to work further on finding the new blood for
amateur radio. Later this year I also would like to see young
candidates standing for Council, who bring fresh and challeng-
ing views about the direction of our hobby. We all tend to
become more conservative as we grow older, and sometimes
find reasons why things are too hard. The antidote to this is to
bring new thinking, new attitudes and real constructive chal-
lenge into the direction of the Society.

So my hope is that you, our members, will join in these three
objectives by:

● asking for a visit to your local club from me or a Council
member

● actively entering into the debate with the Society as the
year unfolds about the future direction for amateur radio

● considering taking an active part in the direction of the
Society, be it as a volunteer in the many supporting roles,
or even by standing as a candidate for the Council elec-
tions at the end of the year.

Most of all, we can each set ourselves the objective of helping
someone into amateur radio this year. All too often I hear the
complaint from SWLs and Novices that they have not been
made welcome at the local club. Let’s extend the helping hand
of friendship to those who are at the threshold of a life in amateur
radio – help them to understand, as John Clarricoats said in The
World at their Fingertips, that amateur radio truly is “the
greatest of all scientific hobbies”.

Don Beattie, G3OZF, President.
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Electromechanical Transmitter Resurrected for Special Broadcast

King's VLF Message
Heard Across Atlantic
CHRISTMAS EVE

1999 was the 93rd
anniversary of

Reginald Fessenden’s first
radio broadcast of songs and
music, which was achieved
using a large mechanical al-

ternator to generate the
100kHz RF carrier, a fre-
quency which many regarded
as being impossible for a
mechanical system. The al-
ternator, capable of an RF
output of several kilowatts,
was designed by Swedish-
born Ernst Alexanderson. It
was fitting that he should be
amongst the entourage of
King Gustaf V of Sweden as
he inaugurated a similar sta-
tion in Grimeton, Sweden, in
1925.  Today, it is the only
Alexanderson alternator

transmitter in working order.
On New Year’s Day 2000,
and the next day, a team of 70
people were there to ensure
that “The Great Radio Sta-
tion” was working on VLF
again under its old callsign
SAQ on a frequency of
17.2kHz using Morse code,
to send a message on behalf
of the present monarch, HM
Carl XVI Gustaf, King of
Sweden.

Hitches
THE DAY’S events were not
without problems. A wire on
the massive aerial coil burned
out during tests, and there
were problems with the wa-
ter-cooling pumps, but the
veteran transmitter still
coped with the present-day
demands, and reception re-
ports have been coming in to
Grimeton from most of Eu-
rope and America.

RA Internet
Linking Update

THE RADIOcommunications
Agency has revealed some devel-
opments on the linking of amateur
radio to the Internet. Firstly, on the
linking of repeaters to non-ama-
teur networks, it says: ‘The
RSGB’s Repeater Management
Committee will be responsible for
the initial processing of applica-
tions. Applications must be made
through repeater keepers who will
be responsible for co-ordinating
connections to their repeater so
that maximum use can be made of
this facility and to prevent unnec-
essary overlap. It is envisaged that
for any repeater, one or two gate-
ways will be authorised with a call
sign made up of the repeater call
sign/1, 2, 3…etc. …One area still
under discussion is whether sepa-
rate frequencies should be identi-
fied for the link or whether the
established repeater input and out-
put frequencies could be utilised.
We welcome any input to this
discussion.’

Secondly, on the linking of
mailboxes, the RA explains that
‘Existing SysOps will be able to
apply for an extension to their
Mailbox Notice of Variation to
allow connection to non-amateur
networks. Applications should be
made to the RSGB’s Data Com-
munications Committee. …New
applications for Mailboxes should
request this additional facility if
required'.

Finally, it says ‘Applications
may also be made for remote
control of repeaters using non-
amateur networks. These should
be made to the RSGB’s Repeater
Management Committee’.

Comments on these first de-
velopments and on what further
changes the Agency should con-
sider in the next and later stages
are invited at any time by e-mail
to: amcb@ra.gtnet.gov.uk

A SYSTEM for recording con-
tacts for the IOTA 2000 pro-
gramme has been developed by
Bengt Högkvist, SM6DEC. It
contains an IOTA 2000 database
in which records of contacts can
be maintained and a cumulative
record of achieved scores is gen-
erated. The system can be
downloaded from the CDXC Web
site (www.cdxc.org.uk). Winzip
(which may also be downloaded
from this site) should be used to
unzip the files, so as to maintain
the long file names.

THE ANNUAL Guides’ Think-
ing Day on the Air (TDOTA)
takes place over the weekend of
19/20 February. A pack is avail-
able from RSGB HQ consisting
of a list of participating special

event stations and details of the
countries that permit third party
greetings messages during the
event. Groups using a GX or simi-
lar prefix instead of a GB call are
asked to inform HQ.

Guides' Thinking Day

AFTER A VERY successful
Presidential year and almost 20
years’ continuous service as an
officer of the Society, Hilary
Claytonsmith, G4JKS, has de-
cided to step down from her nu-
merous Society commitments to
concentrate on other interests and,
in her words, “to enjoy normal
amateur radio operation”.

During her service with the
Society, Hilary has been the driv-
ing force behind a number of
major initiatives, not the least of
which being the Novice licence,
Project YEAR, the Young Ama-
teur of the Year scheme, the in-
troduction of the new A/B li-
cence and the Novice licence en-
hancements. Hilary, in her role
as Vice-Chairman of the EMC
Committee, was also the main
protagonist in pursuing the
change of mind of the develop-

Hilary Takes a Rest
ers of Power Line Telecommuni-
cations.

Hilary’s drive, enthusiasm and
hard work will be sorely missed
by the Society. We all wish her
well in her retirement and thank
her for her outstanding contribu-
tion to amateur radio within the
UK and IARU Region 1.

Above: Stellan Nilsson, head
of SAQ, finds a melted wire
on one of the aerial coils
during a test transmission.

Right: Inside the transmitter
hall, Bengt Dagas, former
head of SAQ, controlled the
transmissions.

(Photos: Alexander Benson)

IOTA 2000
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Bid for Book
LAST DECEMBER the Society
published Amateur Radio - the
first 100 years, a limited-edition
hard-backed book with over 220
large-format photographs. Each
edition is numbered and the
book is expected to be highly
collectable. Now RSGB mem-
bers have the exclusive oppor-
tunity to bid for one of the first
copies off the press.

Book number one will reside
in the National Amateur Radio
Library at RSGB HQ, and
number two is to be presented to
the Society’s Patron, HRH the
Prince Philip. You could become
the owner of number three.

As an offer to RSGB members
only, we are running a postal
sealed bid auction for this edi-
tion. If you would like to make
your bid, simply write your
callsign, RS number or mem-
bership number on a piece of
paper, together with the amount
of your offer (do not send any
money at this stage), seal it and
send it to: Book Auction, RSGB,
Lambda House, Cranborne
Road, Potters Bar, Herts EN6
3JE. The minium acceptable bid
is the members’ cover price of
£39.53. On 29 February, all
bids will be opened and the per-
son offering the highest amount
will be invited to send his/her
payment, plus postage.

NATIONAL TV NEWS in Ghana
recently reported on amateur ra-
dio activities at a hotel in Elmina.
The rather unusual event was a
group of British and American
radio amateurs setting up large
numbers of antennas to take part
in the CQ World-Wide CW con-
test. In Ghana, amateur radio is
practically unheard-of, so there
was much curiosity.  The group
of seven contesters (9H1EL,
G3SXW, G3XTT, G4BWP,
G4PIQ, KC7V, KF7E) had trav-
elled to Ghana to operate as
9G5AA and made over 14,000
CW contacts during the 48 hours
of the contest. The station con-
sisted of seven computer-net-
worked operating positions and
16 antennas, all installed tempo-
rarily in the hotel grounds, on the
coast in central Ghana. Inter-
viewed on television were Roger,
G3SXW, and Ralph, 9G1RQ.

Ghana TV Reports Contest
This was a marvellous opportu-
nity for the group to help spread
the word about ham radio in a
country where there are perhaps
only a dozen current licensees.
This interest was followed up by
two FM radio stations who aired
lengthy interviews with Don,
G3XTT, and Roger.

Amateur radio was completely
banned in Ghana for many years
until 1994 and is yet to gain rec-
ognition as a worthwhile pursuit
which brings benefits to the coun-
try. Along with other initiatives,
it is hoped that the contest team
stirred up some additional local
interest during their visit. The
operators looked forward to fu-
ture visits and thanked the  Ghana
Amateur Radio Society and the
Oyster Bay Hotel, Elmina for
wonderful hospitality. Their warm
welcome by the Ghanaian peo-
ple was remarkable.

The HF room at 9G5AA, with operators KC7V, G4BWP and G4PIQ.
GAZETTE NOTICES dated 10 January were issued by the Depart-
ment of Trade and Industry which give details of Notices of
Variation covering all classes of amateur radio licence in the UK.
In the light of the current interest in linking amateur radio with the
Internet, one of the items clarifies this situation, and comes into
force from 31 January. It reads: ‘… The Licensee shall not connect
the Station to any non-amateur network, including the Public
Switched Telecommunications Network, except with the written
permission of the Secretary of State…’.

This means that from 31 January, connection between amateur
radio and non-amateur networks such as the Internet will not be
allowed, unless permission has been granted by the Secretary of
State. This generally means a Notice of Variation (NoV) to your
Amateur Radio Licence. Applications should be made to the
RSGB Data Communications Committee or the RSGB Repeater
Management Committee on 01707 659 015. Anyone wishing to
do something not considered in this initial phase should send a
proposal to the Radiocommunications Agency for consideration.
Their details are: Amateur Radio Section, 10G/9D, Wyndham
House, 189 Marsh Wall, London E14 9SX, telephone 020 7211
0158, or e-mail amcb@ra.gtnet.gov.uk

In short: from 31 January, any connections between amateur
radio and non-amateur networks will not be covered by your
licence unless you have a specific NoV covering such operations.

Notices of Variation

SIR RANULPH FIENNES is hop-
ing to raise over one million
pounds for cancer research as part
of his solo unsupported journey
from the Canadian Arctic to the
Geographic North Pole commenc-
ing in mid-February 2000. Ran
will be pulling sledges that can
sustain him without re-supply for
the entire journey. He will not be
racing any other expedition, as his
progress will be slow – a polar
plod!

Communications for Ran’s Exel
Logistics North Pole 2000 expedi-
tion will be controlled from the HF
Long-Range Surveillance facility
located in north-east Scotland, op-
erated by Laurence Howell,
GM4DMA.

Meanwhile, on the South Pole,
five British women were attempt-
ing to be the first to journey to the
South and North Poles as part of
the M & G ‘ISA Challenge’. On 23
December they were at 84.5 de-
grees south and in early January
they had reached 87 degrees south.
They are due to reach the South
Pole by late January. Again,
Laurence Howell is monitoring
their communications. Polar tem-
peratures are cold and getting
colder as they climbed slowly up
to the polar plateau. Their pains-
taking progress can be monitored
on their web site
www.isa-challenge.com

Millecom Update

FOR NO APPARENT reason,
Mick Conlon, G0ZMC, is now in
possession of some 100 QSL
cards from the Libyan Special
Event Station 5A29, operated by
5A1A.  The package was dam-
aged and delayed in the post, but
Mick believes that no QSL cards
were lost. If you worked 5A29
between 1 and 3 September 1998,
make sure you have envelopes
lodged with your QSL sub-man-
agers. Alternatively, Mick will
forward your card upon receipt
of a SASE. He will retain the
unclaimed cards for one month
from publication of this edition
before forwarding them to the
RSGB bureau. G0ZMC is QTHR.

No Cards from
5A29?

Polar Plods

FOR THOSE  INTERESTED in
contacting Project Millecom sta-
tions, please note that Army Cadet
users have access to Services’ equip-
ment operating on upper sideband
only for transmit and receive, so
please take this into account when
operating on 3.650MHz and
7.080MHz. The cadets will be op-
erating from their unit headquar-
ters, not from Youlbury Scout Camp.

During the Easter and Summer
school holidays, the ATC, ACF
and CCF will be operating field
stations from camps throughout
the United Kingdom. The Head-
quarters of the Royal Corps of
Signals will be hosting a station at
Blandford Camp, adjoining the
Museum.
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THE TIME is rapidly approach-
ing for registration for the course
on radio techniques at Kilve Court
in Somerset. The course is a prac-
tical one and is open to a wide
range of age groups. It is suitable
for radio amateurs, listeners, or
anyone with an interest in radio.
Candidates for the RAE will find
the course to be useful revision.
Participants will be able to trans-
mit, thanks to the special callsign,
GB2KRC, and instruction in op-
erating techniques and radio regu-
lations will be included in the
timetable. Students will  use a

Kilve Court Course

A selection of the satellite aerials at Kilve Court.

SIX METRES once again was the
‘band of the month’ with John Ridd,
G8BQX (TN), tendering what has
almost become an annual update.
John’s successful claim this time was
for 25 squares which increments his
total to 425 squares confirmed. John
is one of only three stations to have
claimed this number of squares, so
does he run full legal power to a
massive yagi array? Not at all! He
has a fairly average station by to-
day’s standards - an FT-690 Mk2
and a 100W linear feeding a five-
element yagi at 30ft. The QTH is
240ft ASL with sandstone hills
within a few miles. Years of dedi-
cated band monitoring and study-
ing of the propagation conditions
lie behind this score.

In almost the last gasp of the
century, Geoff Dover, G4AFJ (LE),
claimed his century of countries on
six metres. Enclosing eight cards
for the ‘top-up’, Geoff commented:

“What a struggle it has been with the
last few! The problem has been
working them, not getting the cards”.

Finally, a reminder that the new
Standard and Senior Awards, which
are based on UK postal districts,
can be claimed from 1 January.  Full
details can be found on p48 of the
Yearbook 2000 and on the RSGB
Web site.
Summary of Award Recipients
for December

50MHz:
425 squares: G8BQX
100 countries (2-way): G4AFJ

Details of all VHF, UHF and Mi-
crowave Awards can be obtained
on receipt of a large SASE from the
Awards Manager, Tony Jarvis,
G6TTL, QTHR, or on http://
w w w . a r g o n e t . c o . u k / u s e r s /
tonyg6ttl/awards/awards.htm

Queries may also be sent by e-
mail to vhf.awards@rsgb.org.uk

December VHF Award News

● Subscription Services Limited (SSL) is now known as Post Office
Customer Management Limited, or POCM. However, cheques etc

made out to SSL will still be accepted for some time.

DUE TO AN increasing work-
load, the EMC Committee ac-
tivities are being split into two
main areas of concern.

(a) The protection of the
general EMC environment, to
ensure that amateur radio in
the UK has a future in an in-
creasingly complex environ-
ment of domestic and indus-
trial electronics. The Commit-
tee represents the RSGB on a
number of national and inter-
nat ional  bodies  concerned
with EMC.

(b) The provision of the tradi-
tionally efficient service to mem-
bers, including advice and sup-
port in dealing with EMC issues.

The Committee is inviting
applications for a newly-created
post of  Membership Services
Administrator. He/she will or-
ganise the co-ordinator scheme
and handle all queries coming to
the Committee from members or
from HQ, using electronic com-
munications where appropriate.
Candidates should have admin-
istrative experience and, above
all, must be diplomatic and tact-
ful.  Professional electronic/ra-
dio qualifications are not neces-
sary, but a wide experience of
amateur operation, particularly
HF, and a practical knowledge
of EMC problems are essential.

Since this post is seen as espe-
cially important to the Society, the
appointment will be made by
agreement between Council and
the EMC Committee Chairman.

The Committee also has va-
cancies for ordinary full mem-
bers. Applicants should have ex-
perience of radio and EMC, ei-
ther from extensive amateur op-
eration or from professional ac-
tivities.

EMC Committee meetings
take place six times a year, at
RSGB HQ, Potters Bar, usually
on a weekday evening. In ac-
cordance with normal RSGB
committee policy, these posts
are voluntary, but out-of-pocket
expenses are payable.

Further information and a job
specification for both posts are
available from the EMC Com-
mittee Chairman c/o RSGB HQ
or, preferably, by e-mail from
EMC.Chairman@rsgb.org.uk

EMC Committee
Vacancies

MRS  HILARY Claytonsmith,
while President of the RSGB, wrote
to the Chief Executive of the
Radiocommunications Agency,
Mr David Hendon, asking if the
Agency would remove the Morse
requirement from the UK HF li-
cence qualifications if it were to be
removed at a future World Radio
Conference. Mr Hendon was un-
able to give an official answer,
because decisions of policy are in
the hands of Ministers. However,
he gave the personal opinion that
“it is inconceivable that the Agency
would maintain Morse code as a
requirement once the international
community had removed it”.
When asked if he would support a
move towards an ‘incentive-
based’ licensing structure, he ex-
pressed concern that “what was
once an incentive to draw people
onto the HF bands is rather work-
ing now as a disincentive to be-
come involved in the hobby at
all”. Mr Hendon agreed that an-
other form of licensing would need
to be developed, but he added
“…the form that this should take
and the point of assimilation of
existing licensees into the new
system will need a lot of work if
we are to get it right.”

Request for RA
Clarificationwide range of receivers to pick

up High-Resolution Picture
Transmissions (HRPT) from
weather satellites.

Kilve Court is a Georgian house
with modern extensions and facili-
ties, situated in 25 acres of wooded
grounds, 12 miles west of
Bridgwater on the A39. Further
information on this five-day
course, which starts on 24th April,
can be obtained from the Course
Director, Adrian Dening, G4JBH,
on 01288 331 113 (weekday eve-
nings) or by e-mail to:
106471.620@compuserve.com

Campaign
Change

PLEASE NOTE the revised
dates for the Morse Campaign.
The scheduled weekend meet-
ing of 6/7 May is now to be
held the following weekend,
13/14 May; the scheduled
weekend meeting of 8/9 July
will now be held on 15/16 July.
These events are co-sponsored
by the RSGB, Yaesu, Martin
Lynch and Sons, and G3TUX,
The QRP Component Company
(The CW Centre). There will be
fu r the r  Morse  Campa igns
scheduled for the autumn.

DUE TO  essential maintenance,
telephones at RSGB HQ suffered
some disruption on 14-17
January. We apologise for any
inconvenience caused.

RSGB
Telephones
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THE HIGHLIGHTS of the RSGB
Council meetings held on 9 Octo-
ber 1999 and 27 November 1999
are as follows:

RA Update
The RSGB had received agree-
ment from the RA to send out a
‘flyer’ with new licence docu-
mentation issued by the SSL.  This
would be drafted shortly.

Discussions were ongoing with
the RA about amateur radio pri-
orities for the year 2000. It was
important that the Society should
build on the strategy group struc-
ture that had been set up with the
RA. It was expected that the RSGB
would discuss such matters as
High Power Permits and
Bandplanning (the protection of
the Morse and data sub-bands)
with the RA.

The RSGB had been asked for
input on the question of linking
amateur radio with the Internet,
following the RA Chief Execu-
tive’s announcement on this mat-
ter. Deadlines were tight because
the RA wished to make a formal
announcement by Christmas
1999. An e-mail discussion group
was therefore set up and a report
was expected in early December.

Discussions were still on sched-
ule to facilitate the introduction of
‘club examination centres’ and
of taking the RAE / NRAE on
demand.

Radio Today
The financial performance of Ra-
dio Today was improving and
Council was keeping a close
watch on the costs. It had in-
creased its pagination with effect
from the October 1999 issue and
the results for that issue were one
of the best since the RSGB pur-
chased the title. Advertising rev-
enue and circulation continued to
grow.

Rallies and Conventions
The RSGB would be organising
the VHF Convention at Sandown
on 20 February, ‘Hamfest 2000’
at Hatfield House on 30 July and
the International HF and IOTA
Convention at Windsor on 13 –
15 October. A rally plan for the
year 2000 would be set up, which
would include an RSGB pres-

ence at the Elvaston Rally and the
Scottish Amateur Radio Convention.

EMC Matters
It was agreed that influencing EMC
legislation and standards in techni-
cal areas which might affect ama-
teur radio privileges was an impor-
tant issue for safeguarding the fu-
ture of amateur radio. Council there-
fore resolved to appoint specialist
consultants with the necessary tech-
nical and professional standing to
represent the Society in these areas.
As a first step, R Page-Jones,
G3JWI, F Robins, G3GVM and D
Lauder, G0SNO, were appointed
as EMC Technical Consultants.
Council would discuss the mem-
bership services role of the EMC
Committee at a future meeting.

Although the matter of Power
Line Telecommunications was set-
tled for the present in the UK, the
German national society, DARC,
had requested the support of the
RSGB because the issue was still
being discussed in Germany. The
RA’s PLT Working Group had been
broadened in scope to include xDSL
as well as PLT and the RSGB was
still attending meetings of the Work-
ing Group.

Membership Representation
Council discussed the RSGB Liai-
son Officer (RLO) system, and
looked at ways of improving the
effectiveness of membership rep-
resentation. A new Regional Rep-
resentation Scheme has been pro-
posed to streamline the support
available to the membership and to
allow direct representation by indi-
vidual clubs.

Society Organisation
In addition to the organisation of
membership representation, Coun-
cil would also review the manage-
ment of the Society in general. A
small team was set up to investigate
the issues and prepare a paper for
Council. It would look at the struc-
ture of the Society, the business
aspects, membership liaison and
external representation.

IARU Region 1 Conference
Council was briefed on the IARU
Region 1 Conference by Malcolm
Appleby, G3ZNU, Chairman of
the RSGB IARU Region 1 Confer-

ence delegation. He reported that
it had been a very lively confer-
ence, dominated by the issues of
finance and the future of the Ama-
teur Service. All the proposals
submitted by the RSGB had been
passed.

Concessionary
Membership
It had been brought to the atten-
tion of the Society that it was
acting outside the 1995 Disability
Discrimination Act by offering
free membership to the blind but
not to the disabled. It was agreed
by Council that the concession-
ary fee of £19.25 should be of-
fered to the blind membership, to
be effective at membership re-
newal commencing 1 January
2000.

QSL Bureau Manager
Mr John Hall, G3KVA, would be
standing down as QSL Bureau
Manager with effect from 31 De-
cember 1999. In future, the QSL
Bureau Manager’s position would
be operated from HQ.

Founders’ Trophy
Council voted that Geoff Bond,
G4GJB, should be the recipient
of the Founders’ Trophy award
for 1999.

Certificate of Appreciation
The introduction of a new Certifi-
cate of Appreciation, to be
awarded where recognition of
duties to the Society was due, was
agreed by Council.

Financial Reports
Two months into the half-year
there was a financial deficit, but
margins should be back up with
the Yearbook 2000 and new titles
which were to be published in the
run-up to Christmas. The seasonal
trend was that book sales take an
upturn in the two months leading
up to Christmas. It was planned to
increase book sales further by
targeting high-street bookshops
in London and Glasgow. The
forecast showed that the Society
should break-even in the first half
of the Financial Year. The depar-
ture of the Commercial Manager
had been a blow, but a replace-
ment would be appointed shortly.

Council Highlights
AS MENTIONED in the Council
Highlights, John Hall, G3KVA,
has stepped down after almost
ten years’ service as the volunteer
QSL Bureau Manager. Under
John’s leadership, the bureau has
become the envy of every major
amateur radio society world-wide
and  his QSL column in RadCom
has been one of the most popular
features of the magazine. Now
that he has fully retired from
running the bureau, John intends
to pursue his first love of HF CW
operation, so he will no doubt be
adding to the workload of the
bureau with his own cards!

John, who also served as our
Company Secretary on a volun-
tary basis between 1991 and 1996,
will be missed by everyone in-
volved in the operation of the
bureau, and not least by the HQ
bureau staff and his army of QSL
sub-managers.

Council recognised John’s con-
tribution to Society affairs when
he was awarded the Founders’
Trophy in 1995.  We all wish him
well and hope that he enjoys a
long and peaceful retirement with
many years of amateur radio op-
eration ahead of him.

The management of the bu-
reau will now be undertaken by
the Headquarters staff. It is cur-
rently extremely busy with a
throughput of around one mil-
lion cards a year. The staff work-
load is expected to increase over
the next two to three years, due to
the increased HF operation
brought about the impending sun-
spot maximum and the associ-
ated enhancement of HF propa-
gation. The Society has recently
increased the bureau staff to en-
sure that the current backlog will
be cleared as quickly as possible.

All Change at
the Bureau

John Hall, G3KVA, addressing the
'100 Years of Amateur Radio' dinner
in Leicester, September 1998.
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LF DXpedition to
the Isle of Man
By Graham Phillips, G3XTZ*

* Christmas Tree Cottage, 27 Stanley Road, Ashford, Middlesex
TW15 2LP.

IN AMATEUR RADIO terms the 136kHz
band is brand new. Many of our present
High Frequency allocations hail from the

1947 Atlantic City Conference. The 21MHz
band was added in 1952 and the 10MHz,
18MHz and 24MHz bands were released in
1979. In 1997 the 73kHz band became avail-
able, but only to those who applied for a
special Notice of Variation. Because of the
great difficulties involved in persuading an
average size of antenna to radiate a reason-
able signal, very few amateurs have attempted
transmit operation on 73kHz and the band
will be withdrawn in June 2000.

A NEW AMATEUR BAND
ON 25 JANUARY 1998 the 136kHz band
was made available to UK stations, with the
possibility that many more countries would
eventually gain access. The band is only
2.1kHz wide, so fairly slow CW is the main
operating mode. Initial activity was rather
low, but some stations transmitted ‘beacon’
Morse signals and this allowed others to
develop receive capabilities. It was quite ex-
citing; I remember a telephone call from
PE1ABR to say that he was receiving my
signal across the North Sea!

FIRST IDEA
OVER THE FOLLOWING two years, other
countries have gradually appeared on the
band. In October 1999, David Bowman,
G0MRF, realised that one of these countries
had the 136kHz allocation, but no operation
- the Isle of Man.

David contacted myself and Dave Pick,
G3YXM, and the idea of an LF DXpedition
began to take hold. We met at the HF (LF?)
Convention in Windsor, and finalized most
of the details. Most LF activity is at weekends,
so we planned to travel on a Friday, operate
Saturday and Sunday, and return on the Mon-
day. David discovered that the lighthouse at
The Point of Ayre was available as a holiday
destination during the winter at an affordable
price. The picture of the lighthouse showed
that it was adjacent to the accommodation,
the lighthouse keeper’s cottage, and we had
visions of borrowing the handrail, 30 meters
high, to hang our wire aerials from. The

lighthouse is a very impressive structure,
designed and built in 1815 by Robert
Stevenson – the Grandfather of author Robert
Louis Stevenson. It is situated in 17 acres of
private grounds - perfect for the size of
aerials that we had in mind! The Point of
Ayre is a wide, low, flat promontory at the
most northerly point on the island.

PREPARATIONS
THE COTTAGE AND ferry were booked for
19 to 22 November and we started prepara-
tions. It is a well known phenomenon in
home-built LF transmitter circles that FET
power amplifiers are prone to self-destruct (at
one time I was averaging one QSO per set of
four output devices), so we took four separate
transmitters. We also had three receivers, five
power supply units, a frequency counter,
DSP audio filter, DDS signal generator, two
laptop personal computers, three electronic
keyers, two straight keys, three kites, several
aerial tuning variometers, thermocouple cur-
rent meters, SWR indicator, radiocode clock,
miles of wire, three 15mm copper pipes,
bundles of aerial mast sections, guy wires,
guy pegs and loads of tools. We even man-
aged to take some clothes, but had to leave
the kitchen sink – it wouldn’t fit in the car!

HEADING OFF
I LOADED MY PILE of equipment into the
car on Thursday 18 November and set off
from Ashford, Middlesex at 06.30 on the
19th to collect David, G0MRF, with his equip-
ment from nearby Whitton. David had just
started drinking a cup of coffee when I ar-
rived, and after we had loaded his equipment
and set off on the trip to King’s Heath near
Birmingham, he brought the almost full cup
with him whilst I tried to avoid as many
potholes as possible; no time wasting on this

expedition! We arrived at Dave’s, G3YXM
location at about 09.45 and loaded our equip-
ment into his very spacious MPV. He had
spent the morning wheel-barrowing equip-
ment from his radio shack to the bottom of the
garden and loading his car. By the time our
equipment was also installed, we just about
had three seats left. The trip to the Heysham
ferry was fairly difficult, but we arrived with
time to spare, had a snack, and boarded the
ferry, sailing at about 14.15. The crossing
was uneventful, rather an anti-climax after
stocking up with travel sickness pills, and we
docked in Douglas well past sunset.

IN A FOREIGN LAND
WE SET OFF northwards along winding
country lanes, and finally saw the lighthouse
in the distance. The accommodation seemed
excellent, with all modern conveniences, but
when we enquired about access to the light-
house we realized that we might have diffi-
culty using it as a skyhook. The lighthouse
was automated and the maintenance engi-
neer with the key was not on site. After
unloading the car and setting up the shack,
another problem arose - the sash windows
had been recently painted, in the shut posi-
tion! It was impossible to open any of them as
an exit for the aerial feed.

FIRST OPERATION
UNLOADING THE CAR left room to set up
Dave’s portable station, a TS-850 for receive
and a home-made 12 volt transmitter. We saw
a signpost saying ‘To the Shore’ and drove
down an unmade road towards the sea. At the
end was a small car park by a pebble beach
and while Dave raised the aerial with one of
his Delta kites, David and I unrolled what
seemed like miles of wire down the beach and
threw it, complete with a length of copper
pipe into the sea.

The kite flew very well, and after a quick
tune-up Dave sent a quick CQ as GD3YXM/
P on his trusty old straight key. Suddenly the
136kHz band sounded like the bottom end of
twenty meters, about six stations all calling at
once. The first QSO was with Reino, OH1TN,
followed by SM4DHN, G4GVC, SM6PXJ
and G6RO in quick succession. He trans-
ferred the key, and GD3XTZ/P appeared for
the first time. I had contacts with G3XDV,There was no shortage of gear in the shack.
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MM0ALM, OH5UFO and PA0BWL. David,
using his call GD0MRF (without the /P, since
he had arranged this with the authorities) then
had more contacts.

Later, the aerial current mysteriously
dropped; we seemed to have made contact
with all stations on the band, and so we
landed the kite. Upon reaching the shore to
recover the earth, the strange case of the
vanishing aerial current was solved; the tide
had receded, leaving our earth rod high and
dry! We departed for the cottage, pleased
with our first day’s operation.

THE SHORT-WIRE AERIAL
THE ALARM WOKE us at 07.00, and after
coffee and toast we saw what could be done
about a fixed aerial without the lighthouse.
Dave had brought a 13-metre portable
aluminum mast, and if located at the top of the
steps leading to our first floor entrance, we
could raise one end of the aerial to about 18
meters. A disused, 10-metre high foghorn
tower was about 250 meters along the coast,
and proved very easy to catapult a nylon cord
across. The resulting aerial was around 200
meters long, insulated from the cord over the
foghorn by means of Dave’s patented ‘old
toothbrush’ lightweight insulator. An earth
wire ran from the ATU at the top of the stairs
to the sea about 200 metres away. David
attempted to hammer the copper pipe into the
pebbles just below the water line and got
slightly wet! Back at the cottage, we ran coax
cable from the shack to the front door, located
the variometer system just outside, resonated
the aerial, and listened. The whole band was
covered in electronic hash emanating from
the lighthouse. Luckily, Dave had a folding
loop receive aerial which he located about 50
meters away from the lighthouse, and we
finally heard something. We made a quick
call, and worked GW4ALG, G3GRO, G6NB
and EI0CF for two new countries. Faint with
hunger, we departed for Ramsey.

We spent a few hours purchasing provi-
sions and enjoyed a proper meal in a restau-
rant before returning to the Point of Ayre to
get the station ready for David’s 73kHz ex-
ploits on Sunday. After dark, we returned to
the shore car park, installed the earth and
launched the kite. Again we had contacts
including IK5ZPV, I5MXX, DK8KW,

G3LDO and GD0MRF (David was rather
strong, operating from the cottage station
about 500 meters away, and gave us a good
report!). Returning to the cottage, the station
was adjusted for 73kHz, and GD0MRF tried
for a QSO with G3LDO. Using a laptop
computer with Spectrogram software, we saw
Peter’s signal quite well, but our signal faded
with him before we completed the QSO. We
arranged for another attempt on Sunday morn-
ing. The 136kHz station was put into beacon
mode overnight, hopefully for trans-Atlantic
reception, and we retired, again pleased with
the day's achievements.

SUCCESS ON 73kHz
ON SUNDAY morning David, GD0MRF,
finally managed the 73kHz QSO with Peter,
G3LDO, and increased the two-way record
on this band to 480km. After the first year of
operation on 73kHz, this record stood at just
120 metres! Another signal appeared on the
screen, and was identified as Mike, G3XDV.
Once again the QSO could not be completed,
so it was arranged to try again at 22.00.

BACK TO THE BEACH
WE ADJOURNED to the shore again, choos-
ing a location where we could have a shorter
earth lead, and managed to launch the earth
pipe further out to sea. A second earth wire
was laid for good measure and the kite flew
well, the wind taking it out over the sea. This
136kHz operation added GI3PDN, DJ5DI,
DJ5BV, PA0SE, PA2NJN and several G’s to

The foghorn tower was ideally
suited to support the far end
of the 200m-long wire
antenna.

Toothbrush insulator at
the end of the 200m-long
antenna.

GD3YXM retrieves an
extremely bedraggled
kite from the sea.

GD0MRF adjusts the ATU.

GD0MRF attempting
to stay dry while he
hammers an earth
rod into the shingle.

the list. During this time, the wind became
erratic, dropping the kite near to the sea, and
caused much QSB. The kite finally dived into
the sea and had to be very slowly pulled to
land. After re-launching and transmitting, the
aerial wire immediately fell from the sky, the
kite fluttering down some time later. We had
failed to realize that the string that joined the
kite to the aerial wire was still wet, and as soon
as RF power was applied it burnt through.
After lunch we had a final spell with the kite
aerial, but the wind was unpredictable, break-
ing one of the kites. Static was also building
up on the aerial, leading to the game of
‘chicken’ to see who would connect the aerial
to the variometer. A democratic decision was
made - we packed up and headed for a pub!
Ramsey seemed completely deserted at 18.30
on a Sunday evening, but David knew of a
hostelry at Belaugh Bridge. We spent a pleas-
ant evening there, returning for the schedule
with G3XDV. This time signals were better
and another 73kHz QSO was entered into
David’s logbook. At 23.30 the 136kHz bea-
con was activated for the night.

THE LAST DAY
IT RAINED overnight, but was dry by morn-
ing. A strong wind had stretched the aerial
wire and was blowing it sideways. David
worked GI3PDN for a final QSO and we
took the aerial down, packed up the station
and shoehorned it into the MPV. We spent
the day touring the island, driving around
the TT circuit (not at normal lap-speed) and
had a long lunch at another pub. The ferry
crossing was again very calm and we arrived
back in Kings Heath at about 01.30 on
Tuesday morning. After transferring equip-
ment to my car, driving back to London,
dropping David off with his gear, I arrived
home at 03.45. I slept well!

EPILOGUE
WE HAD A great time, immediately agree-
ing that if a suitable destination appears, we
would make another trip.

I would like to thank David, G0MRF, and
Dave, G3YXM, for the adventure, and all
the LF operators who made the expedition
worthwhile.                                                              ♦



10.30 - 5.00  AT SANDOWN    

Lecture Stream A - Claremont Suite
2nd Floor

12.00 - 12.50 Amateur Radio Direction Finding
13.00 - 13.25 Opening Ceremony and VHF Committee Awards
13.35 - 16.00 VHFCC Awards followed by a series of short contest related talks.

Lecture Stream B - Ardross Suite
1st Floor

12.00 - 12.50 6mtr Group AGM
13.00 - 13.25 Opening Ceremony - Claremont Suite**
14.00 - 15.00 6mts from Equitoral Guinea - Speaker Alan Isaachen - 3C51
15.00 - 16.00 Myths & Legends - 50 Mhz Propogation for the millenium -

Speaker Dr Steve Reed - GOAEV

Lecture Stream C - Eclipse Bar
Ground Floor

12.00 - 13.00 Microwave Operating and Contests on 10GHz -
Speaker Peter Horbaczewskyj, G4ZXO

13.00 - 13.25 Opening Ceremony - Claremont Suite**
14.00 - 15.00 Developments in Solid State Microwave Power Amplifiers -

Speaker  Charlie Suckling, G3WDG
15.00 - 15.30 DX Operating on 1.3/2.3GHz - Speaker John Quarmby, G3XDY
15.30 - 16.00 Modifying PCS PAs for 2.3GHz - Speaker Sam Jewell, G4DDK

** No other group activity during this period.
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• Free Admission
• Any Cadet or Youth Organisations are welcome to
  attend free of charge to encourage amateur radio
  across the age groups

• Trophy presentation of VHF committee awards

• Comprehensive Trade Exhibition
• New Products with many large stands
• Used Products
• Club Stands

• Specialist RSGB Committee Stand
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 CONVENTION 2000
   20th FEBRUARY

VHF CONVENTION EXHIBITORS

This Years Event
• Radio Today Stand

• A major feature on converting very
   low cost police hand helds to 2 meters

• Admission
• Charges are held for yet another year at
  £3 for adults and under 14’s free

• Three interesting Lecture Streams including:
• 6 meters from Equatoral Guinea
• Amateur Radio Direction Finding

• RSGB Book stand
• Books from around the world from
  RSGB, ARRL and many other authors
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Six Metre Beacon ProjectAmateur Radio Into
The New Millennium
By Bob Treacher, BRS32525*O
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WHEN M2000A HIT the bands for
the first time at 1158GMT on 31
December 1999, it represented the

culmination of eighteen months intensive plan-
ning for a twelve-man committee of the Cray
Valley Radio Society (CVRS). Hundreds of e-
mails had been exchanged, fourteen committee
meetings had been held and there were even
opportunities to discuss M2000A business
over the occasional pub lunch!

MILESTONES
THERE WERE SOME important events in
the months leading up to December – we
received permission from English Heritage to
establish the station at Ranger’s House on

Blackheath, obtained approval to use the very
special callsign M2000A from the
Radiocommunications Agency, were success-
ful in obtaining grant aid totalling £7,000
from the Millennium Experience Awards for
All scheme and the London Borough of Green-
wich Celebration Fund, secured planning
permission from Greenwich Council for the
erection of three towers (2 at 70 feet, 1 at 40
feet) to support the antennas, our website
<www.qsl.net/m2000a> designed and run
by Steve Smith, G0TDJ, went ‘live’, and
Lord Rix, G2DQU, kindly agreed to be our
guest of honour at our 31 December launch.

ANTENNA PARTY
MONDAY 20 December dawned cold and
frosty. Temperatures of -6°C were registered as
ten CVRS members made their way to Ranger’s
House before sunrise to begin the major job of
assembling seven Yagi antennas for HF and
VHF and erecting the three towers. South
Midlands Communications had kindly spon-
sored the event by providing five antennas – a
Create AFA40 7MHz 2-element beam; a Create
CY103 28MHz 3-element beam; a Cushcraft
154CD 21MHz 4-element beam; a QTEK211E
11-element 2m beam; and a QTEK65E 5-ele-
ment 6m beam. Other antennas were provided
by Dave Lawley, G4BUO, (a Hygain TH5) and

Neville Cheadle, G3NUG, (a
Cushcraft A3WS with 10MHz
extension). The antennas were
to be supported by
three M80 mobile
towers, loaned by
S t r u m e c h
V e r s a t o w e r ,
South Midlands
Communications
and Chris Swal-
low, G3VHB.
Therefore we were
well-equipped
to erect a substan-
tial antenna farm.

THE VENUE
RANGER’S HOUSE is a 17th Century villa
standing on the edge of Greenwich Park. It is
situated on the Greenwich Meridian and has a
garden area to the south east and a tarmac area
to the north west. The tower to support the
7MHz, 21MHz and WARC bands antennas
was earmarked for the garden area (together
with a dipole for 3.5MHz). As the tower was in
a garden environment, guying was to be by
traditional 4ft stakes driven into the grass.
However, the guying arrangement for the tower
located on the tarmac area was altogether differ-
ent. Through the good offices of Bronzeshield,
a local crane company, three 2-ton steel blocks
were positioned by crane. These provided the
guying positions for the tower which would
support the TH5 and the 28MHz Yagi. The
VHF antennas were to be supported on a 40ft
tower which was to be un-guyed. All the anten-
nas had been partially pre-assembled, which
saved a great deal of time - even so, the antenna
assembly and tower erection took two days to
complete, due to a number of factors, including
snow on the second day and the shortness of
daylight. Coax and rotator cables were provided
by Nevada Communications and Neville
Cheadle, G3NUG. Once the antennas were in
place and the towers raised to their desired
height, yards and yards of cable was routed into
the M2000A shack.

STATION ASSEMBLY
ALL THE TRANSMITTING equipment was
provided by Icom UK. They have provided an
IC-756PRO and IC-PW1 Linear Amplifier,
two IC-746s, an IC-775DSP and an IC-

93 Elibank Road, Eltham, London SE9 1QJ.

Bob Treacher, BRS32525, with Lord (Brian) Rix,
G2DQU, at one of the static displays.

Dave Lawley, G4BUO, makes sure that ZL6A is ready
for the midnight (New Zealand time) sked.

The M2000A station mascot.

G2DQU cuts the cake.

Mark Haynes, 2E0APH, Young Amateur of the
Year, indicates his approval of the setup.
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706MkII. A great deal of work was carried out
- supervised by HF Manager Dave Lawley,
G4BUO - to install foolproof switching to
avoid inter-station interference and to ensure
that the need to switch antennas between sta-
tions was kept to a minimum.

LOGGING
LOGGING AT M2000A is by Turbolog. The
logging program forms part of a packet radio
based network and is linked to a server located
away from the five operating stations. QSOs are
sent automatically to the server as they are made.
The server is also connected to the Packet Cluster
and relays DX spots to the logging PCs.

The DXserver was originally conceived as a
way of bringing together the logging operations
of a major DXpedition with minimum disruption
to the operators and with maximum security. It
was successfully used on the 1998 Spratly Island
DXpedition, where over 65,000 QSOs were
logged in 12 days of operation. DXserver has
been further developed by John Linford,
G3WGV, for use at M2000A. It offers:

● Automatic collection of QSOs
● Various statistical analyses
● Talks, announces and WWVs, precisely

as per Packet Cluster
● Maintainining DXpedition system time

on all connected PCs
● Capability of uploading to the Internet

using the QSO format devised for the
VK0IR DXpedition

● Packet Cluster connection and forward-
ing of DX spots to the logging stations

● Support for a monitor display showing
current activity in a format that can be
understood by the public.

At the end of each day’s operating, an ASCII
data file containing callsign, band and mode
only is sent to Richard Everitt, G4ZFE, who

adds the QSO data file to his search engine on
the Internet, so that anyone with Internet access
can interrogate the data to ‘see if he is in the log’.

EXHIBITION
WHILE THE RADIO station was being as-
sembled, Ian Connor, G7PHD, was busy
with Steve Smith, G0TDJ, and others estab-
lishing a static and ‘hands-on’ exhibition,
charting amateur radio from Marconi to the
present day. A commercial company, Dis-
play Colour Ltd, has provided professional
3ft x 2ft display boards, and both the Society
and Gerald Wells’ radio museum provided
exhibits of radio from the early 1900s. To
demonstrate the contrast between the early
1900s and today, the latest semiconductors
and microprocessors are displayed side by
side. In addition, the exhibition features the
latest Geoclock software, Icom IC-PCR1000
computer-driven communications receiver
and the latest Arcam broadcast receiver. There
is also a Society bookstall.

THE LAUNCH
THE EVENT WAS launched at 1030Z on 31
December. Apart from Lord Rix, others present
were the Mayor of Greenwich Cllr John Fahy,
the Deputy Mayor and the Deputy Leader of
the Council, Hilary Claytonsmith, G4JKS
(1999 RSGB President), Don Beattie, G3OZF
(2000 RSGB President), Mark Haynes,
2E0APH (Young Amateur of the Year), plus
representatives from Icom UK and South Mid-
lands Communications.

After short speeches by Philip Davies (Eng-
lish Heritage’s Director for London), Lord Rix,
The Mayor of Greenwich and myself (as Chair-
man of the project), a champagne reception was
enjoyed before Lord Rix made the initial contact
with ZL6A in Wellington at 1100Z (midnight in
ZL) during which Millennium greetings were
exchanged between amateurs in New Zealand
and England. Lord Rix passed and received
Greetings Messages to and from IHC
(Mencap’s sister organisation in New Zea-
land), and Hilary Claytonsmith, G4JKS,
sent and received greetings messages to and
from NZART.

Once all stations were operational at
M2000A, a sked with 9G0ARS in Tema,
Ghana was completed. During this QSO,
the Mayor of Greenwich sent and received
greetings messages with the Leader of the
Tema Municipal Council (the London
Borough of Greenwich and Tema are
twinned - Tema being the only town on the
0° Meridian to the south of Greenwich).

THE FIRST HOURS
ALTHOUGH THERE was some
M2000A activity prior to the sked with
9G, the conclusion of the sked marked
the beginning of two month’s inten-
sive activity from M2000A. The first
full hour of activity saw M2000A

One of the 70ft towers, supporting HF beams.

active on 14MHz SSB, 7MHz CW and
10MHz CW. Colin Thomas, G3PSM, had a
particularly successful time on 10MHz, log-
ging 160 stations in little over an hour. G4BUO
on 14MHz SSB and Steve Muster, G4UOL,
on 7MHz CW boasted equally impressive
statistics. On VHF, too, the callsign was
proving popular, with over 150 QSOs soon
accounted for on 50 and 144MHz.

There were 20 operators at the station
during the first few hours of activity, includ-
ing G3JJZ, G3SXE, G3WGV, G4AOJ,
G0TDJ and 2E0APH – and everyone was
able to have at least 30 minutes operating
time. Some of the pile-ups had to be heard to
be believed. Most of the QSOs in the first few
hours were with Europe, but all continents
had been worked within the first hour and
over 500 Stateside callsigns were in the log by
the time the HF bands closed. We contacted
17 special Millennium stations in the first 13
hours of operation, including HS2000,
YR2000, ER2000D, WY2000, K3Y, W1K
and W2M.

A number of visitors came to M2000A in
the few hours following the launch, ie before
Ranger’s House was closed to the public for
the day. Once the public had left, the M2000A
operators really enjoyed themselves and by
0000Z - only 13 hours into the event - we had
amassed 2,612 QSOs – well on our way to the
50,000 target which we had set ourselves. At
midnight we had a superb view of the thou-
sands of fireworks that were let off from all
over London to mark the start of the new
Millennium. The whole day had been a truly
magnificent experience and the M2000A team
are hopeful of further successes in the two
months of activity to 29 February.              ♦

Text of the NZART message

“New Zealand is in a special position by arriving
into the new Century before others. Amateur radiois also special, in that it is a hobby of communica-tors. It is through this communication with ama-

teurs of other countries and different cultures thatour participants are greatly enriched.“In 1924 a special milestone was established,when Frank, Z4AA, contacted Cecil, G2SZ, on 18October, for the first ever two-way contact half
way around the world, between New Zealand andEngland.

“Today a milestone is being established againwith this special contact, between two points asdistant as they can get on our world, for the first
time in the new Millennium.“On this occasion, I send you very special
greetings from all New Zealand operators to theoperators of your country. We look forward to thecontinued spirit of international co-operation be-

tween our countries and to working closely to-gether in the international arena within the IARU.“Best wishes to you for your country’s transitionto the year 2000, and may all enjoy the celebrationsand the ongoing fellowship.”
Alan Wallace, ZL1AMW.President, NZART.
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A 10m FM TransmitterA 10m FM
Transmitter
Part one, by Ian Liston-Smith, G4JQT*

ANYONE STRAYING into the
27MHz CB channels while listen
ing around the bottom end of 10m

might be surprised at how many non-UK CB
stations are audible when our adjacent band
appears to be closed. The obvious answer to
this is that the 10m band is not closed, just
empty. This is a shame, since such a large
amateur allocation deserves more use. Even
when the band is truly closed, it is ideal for
local contacts!

Now that solar cycle 23 is about at its peak,
10m is open for longer and longer as the F2
critical frequency supports propagation on
this band. Sporadic-E is common here too
(particularly in the early summer, regardless
of solar activity) where ‘short skip’ contacts
around Europe are quite frequent.

Being a bit of a ‘home-brew top-band AM
duffer’, I thought it was high time I explored
the comparative vastness of 10m. This circuit
- block diagram in Fig 1 and full circuit
diagram in Fig 2 - is what I eventually devel-
oped. It follows conventional RF design prac-
tice, as illustrated in publications [1, 2].

This transmitter can be used with any HF
receiver that has an FM discriminator, or even
a scanner. Although the performance of scan-
ners at HF usually leave something to be
desired, their performance at the top end of
HF (with a decent antenna) is generally quite
good. The receiver input passes through the
low pass filter, thus preventing most strong
non-amateur signals from affecting the scan-
ner’s wide-band RF stages. With full PTT
transmit/receive changeover incorporated in
the transmitter, no separate manual switching
is required. Operating split-frequency to ac-
cess 10m repeaters is also possible, as you
will be using a separate transmitter and re-
ceiver.

THE CIRCUIT
OUTPUT FROM THE microphone pre-
amp is given some pre-emphasis, clipped
and filtered before being amplified again
by TR2 and applied to the Varicap diode
D3. RV1 sets the deviation.

The VFO is a conventional Colpitts type,
but as the frequency is relatively high for
a free-running oscillator, some care must
be taken to minimise drift. This includes
the usual precautions of using a low stabi-
lised voltage to the circuit, good quality
capacitors and inductors, a buffered out-
put and mechanically robust construction
in a screened enclosure. Having said that,
absolute oscillator stability in an FM trans-
mitter (or receiver) is nowhere near as
critical as with SSB or CW.

A ready-made screened variable
inductor of about 5µH for L3 can be used,
but I found that the ones I tried had poor
temperature/inductance characteristics
when used at these frequencies. L3 is there-
fore wound on an 8mm threaded former.
The measured drift on the prototype was
about 500Hz over 30 minutes from switch
on - quite acceptable for FM.

Another aspect of the VFO that I had to
be aware of was to ensure that none of its
harmonics lay in or near the transmitter’s
output frequency. The VFO frequency was
also determined to some extent by the
availability of cheap ready-made crystals
and is why the oscillator range 10.868 to
11.268 MHz was arrived at. The selected
crystal (18.432 MHz) is a readily available
8080A microprocessor type. Nevertheless,
any crystal of about this frequency will be
satisfactory, providing the altered VFO
range and its harmonics are considered.

The mixer uses one of the ubiquitous

NE612 linear ICs, and this section of the
design was modified from the ‘14 MHz
CW Transceiver’ project published in
RadCom September 1988 by George Fare,
G3OGQ. The band-pass filter following
the NE612 selects the sum of the crystal
and VFO frequencies.

The output of the BPF is then applied via
the drivers TR5 and TR6 to TR7, the VN66
power FET. During transmit, RL1 routes
the RF through the LPF to the antenna.
Other contacts in this relay short the re-
ceiver’s aerial input to earth via a 51Ω
resistor. If the receiver has a proper a mute
facility, these relay contacts could be used
to operate this instead. For extra receiver
front-end protection, you might want to
add a pair of parallel but reversed 1N4148
silicon diodes across this resistor or the
receiver’s aerial input socket.

If more power is required, the 20W PA is
switched in by RL2.

Some of the relay switching is an embel-
lishment which could be dispensed with
and replaced with conventional switching,
but the ease of use when combined with
the PTT circuit makes it worthwhile.

If the circuit is examined closely, you
will see that the VFO is kept running at all
times via its supply voltage ‘A’, straight
from the 12V input. This is to help ensure
frequency stability, which would suffer if
it were switched off between ‘overs’.

The 12V supply marked ‘B’ is fed to the
microphone pre-amp, driver and PA stages.
This is removed from the circuit in the
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48 Swansea Road, Reading RG1 8HA.                                        .
E-mail: ian@wireless-sparks.freeserve.co.uk

Fig 1: Block diagram. Because the final frequency involved is rather high for a free-running oscillator, a mixer VFO is used. This makes the circuit more complex,
but it gives greater frequency stability.
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SPECIFICATION

Supply: 13.8V (11 - 15V)
Frequency: 29.3 - 29.7MHz
Modulation: FM
RF output: 2W or 20W
Harmonic output: At least 60dB below

fundamental
Other spurii: At least 43dB below

fundamental
Rx/Tx changeover: PTT operated relay

with Rx muting
Output filtering: 7-element LPF on

both power levels

COMPONENTS

Resistors
(½watt metal film, unless otherwise staed)
R1 470k
R2, R7, R18 4k7
R3, R8 47R
R4, R15, R17,
R22 470R
R5 22k
R6 680k
R9 220R
R10 39k
R11, R13 100k
R12, R14 100R
R16 22R
R19, R27 1k
R20 100R 1W
R21 3k3
R23 51R
R24 10R 1W
R25, R26, R28 680R
RV1 22k potentiometer
RV2 10k potentiometer

Capacitors
(disk ceramic, unless otherwise stated)
C1, C2, C7, C14, C35,
C48 1nF
C3, C6, C9, C19, C20, C28, C29, C38,
C61, C63 10nF
C4, C10, C23 47µF 25V electrolytic
C5, C12 10µF 25V electrolytic
C8 56pF
C13, C21, C26,
C27, 220nF
C15, C55, C56,
C57 10pF 5%
C16 18pF 5%
C17, C18 150pF polystyrene
C22, C47, C49, C58, C60, C62,
C64 100nF
C24, C30 47pF
C25 10pF
C31 15pF
C32 4.7nF
C34 33pF
C36, C37, C39 47nF
C40, C43 56pF 5%
C41, C42, C53 150pF 5%
C45, C46, C50 270pF
C51 220pF
C52, C54 120pF 5%
C59 470µF 25V electrolytic
C65 4.7µF 25V tantalum
C65 1nF feed through
VC1 10pF variable
VC2, VC3, VC4,
VC5 68pF trimmer

Semiconductors
TR1, TR2 BC184
TR3, TR4 BF244
TR5 2N2369
TR6 2N3866 with clip-on heatsink
TR7 VN66AF with insulating kit
TR8 2SC1969 with insulating kit
TR9 BD132
IC1, IC2 78L05
IC3 NE612 or NE602
D1, D2, D4, D5,
D6, D7, D10 1N4148
D3 MV2108 Varicap
D8, D9, D11 LED
D12 1N5408

Inductors
L1, L4 100µH wire ended
L2 1mH wire ended
L3 5µH (approx 45 turns 28 SWG

on approx 8mm diameter
threaded former). A suitable
former and slug are available
from: Kanga Products,
Tel: 0115 967 0918
www.kanga.demon.co.uk)

L5A, B 6 turns of 28SWG bifilar
wound on T37-6 core

L6 14 turns of 28SWG on T37-6
L7 12 turns of 28SWG on FT37-63
L8 8 turns of 28SWG on FT50-63
L9, L11 9 turns of 28SWG on T50-6
L10 10 turns of 28SWG on T50-6
L12 4 turns of 20SWG 8mm

diameter self supporting
L13 3 turns through ferrite bead
L14 9 turns of 20SWG 4mm diam-

eter self supporting close wound
L15 10 turns of 28SWG on FT50-63
L16 6 turns of 20SWG 8mm

diameter self supporting
L17, L20 6 turns of 20SWG on T80-6
L18, L19 9 turns of 20SWG on T80-6
L21 2 turns over L5
L22 1 turn over L6

Miscellaneous
RL1, RL2 12V relay (GU36P)
S1 DPDT toggle with centre off

(FH05F)
S2 SPDT toggle (FH00A)
F1 5A, with holder
X1 18.432MHz (FY84F)
Ferrite bead to go over gate lead of TR7

(type not critical)
VFO case, 4in x 2.5in x 2.5in (LF12N)
Main case (XB67X)

Most components are available from Maplin Electronics (Maplin reference numbers are
shown in brackets where appropriate)

All toroidal windings should be wound closely and then gently stretched to cover 2/3 to
3/4 of the circumference.

‘Net’ position. However, in this mode there
is sufficient signal from the mixer to pro-
vide a carrier to use for netting.

When the PTT is closed (putting an earth
on the base of TR9 via R27), TR9 con-
ducts, operating RL1 and also applying
volts ‘C’ to the mixer. As volts ‘A’ and ‘B’
are already at the microphone pre-amp,
driver and PA, the output from the mixer is
amplified by the subsequent stages. If the
switches are wired as shown, D11 will
illuminate when volts ‘A’ are applied. The
‘High/Low’ switch operates RL2, and when
the PTT is closed, D9 will illuminate for
the 2W output, and D8 for the 20W output.
These LEDs may be dispensed with if you
don't want them.

Observe the polarity of all ICs, diodes
and electrolytic capacitors. Check the lead-
outs of transistors, as occasionally differ-
ent manufactures of the same type use
different lead configurations.

To allow for various formers, plenty of
space is allowed for L3 on the PCB. As
with similar VFOs, to lessen temperature-
induced drift, the coil should be wound so
that the VFO frequency is correct when the
ferrite core only just enters the windings.

Observe the winding polarity of L5A
and B. The dots on the circuit diagram all
show the same ‘end’ of the windings.
Windings A and B are in series in the same
direction, and are connected to C32 where
they join. The top of L5A is connected to
IC3 pin 5 and the bottom of L5B is con-
nected to IC3 pin 4. The coupling coil L21
is wound over L5 and its matching wind-
ing L22 is wound over L6.

Before connecting to the receiver, check
that the RF output and aerial connections
go to the correct sockets!

REFERENCES
[1] Radio Communication Handbook -
14MHz CW Transceiver
[2] ARRL Handbook - Low Pass Filter
Designs                                                   ♦

To be continued...
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THE FIRST UK amateur Repeater,
GB3PI, was licensed in 1972 operat-
ing from a site near Cambridge. There

are now over 300 repeaters licensed or proposed
on bands from 10m to 3cm. Each is built and
operated under individual Notices of Variation,
issued by the RSGB on behalf of the
Radiocommunications Agency to designated
‘keepers’. Installation of well-sited unattended
transmitters demands high levels of engineering
skill and quality, often in challenging circum-
stances. The cost of providing and maintaining the
repeaters is the responsibility of the keeper and
usually a local group is formed to support the
installation.

When GB3PI was first commissioned, ama-
teur activity was very different from that of
today. A few pioneers were dedicated to mobile
operation on VHF, but ranges were somewhat
limited and activity sparse. Some ex-PMR equip-
ment was available for conversion to amateur
use and this was mainly AM. The bandplans
were based on geographical segmentation and
channelisation was in its infancy with the intro-
duction of imported transceivers based on
American standards. It was not until 1973 that a
bandplan based on 25kHz channel spacing was
introduced in the upper section of the 2m band.
There was considerable resistance to this at first,
but as more repeaters were commissioned and
NBFM techniques were improved, there was
soon a general acceptance that times change.

PROGRESSION
IN 1976 A BATCH of twenty 70cm speech
repeaters was licensed after the first proposal in
1974. Ex-PMR equipment was becoming easily
available as the professional users changed
equipment. Vast improvements in receiver per-
formance made VHF and UHF mobile opera-
tion very popular and the repeaters were estab-
lished as an important tool for mobile operation.
Indeed, simplex operation increased as more

amateurs ‘met’ on repeaters and changed chan-
nel if they were within simplex range. An ex-
perimental pilot-tone SSB repeater, GB3SF, was
licensed in 1978 on 2m. The days of ‘plug and
play’ VHF mobile operation had truly arrived.

The first UK amateur television repeater,
GB3GV, was licensed in the 23cm band in 1985
and this was followed by a number of other
special mode repeaters. Packet radio gained
popularity in the mid 1980s and store-and-
forward AFSK packet ‘digipeaters’ placed pres-
sure on spectrum which required further
bandplan revisions (the Data Communications
Committee deals with the packet radio net-
work).

ROLE OF THE RMC
THE RMC IS a full committee of the RSGB, with
responsibility to set and agree specifications in
accordance with the Radiocommunications
Agency, check new proposals prior to forward-
ing to the RA, issue NoVs on behalf of RA,
monitor technical compliance, and deal with
abuse in conjunction with the RA and AROS. In
addition, it consults with other interested bodies
and RSGB committees regarding matters of mu-
tual interest. It keeps repeater keepers informed
regarding news, specifically regarding repeaters,
by circulation of an occasional Repeater Report
newsletter. This is sent to all keepers, regardless
of whether he/she is an RSGB member or not.
This is also freely available to all by means of the
committee’s web pages ‘RMCWEB’ (http://
members.aol.com/rmcweb/brief.htm), main-
tained by Colin Dalziel, GM8LBC.

COMMITTEE ORGANISATION
CHAIRED BY Carlos Eavis, G0AKI, since
October 1998, the committee consists of a
member from each RSGB Zone, designated a

‘Zonal Repeater Manager’. See Fig 1 for the
structure and Table 1 for the members. As
members move on, each post is advertised in
RadCom and on GB2RS in accordance with
the RSGB Green Book. In addition to their
Zonal duties, several managers take on a sec-
ond role such as Vice Chairman, Proposals
Manager, Publicity Officer, etc. There are also
a few technical specialists as members for
dealing with particular facets such as televi-
sion. In order to gain as wide a view as possible,
a number of corresponding members also serve
on the committee.

Committee members make themselves avail-
able to speak to clubs and repeater groups in
their zone, and have stands at major rallies
throughout the UK, where users can discuss
directly with representatives of the RMC.

WHERE ARE WE TODAY?
FROM PEAK ACTIVITY during the late 1980s
to the early 1990s, speech repeater use has
declined but is still remarkably popular. The
reasons are many and various, and tend to be
cyclical. It is interesting that if a repeater is
taken out of service, even though it might not
be heavily used in itself, activity in that area

Tuned cavities are
essential items of
equipment for a
repeater. They place
a deep notch in
the receive path, so
that the co-sited
transmitter doesn’t
break through into it.

Typical modern speech repeater logic board. Fig 1: The structure of the Repeater Management Committee.

* Millfield House,  Alton Lane, Four Marks, Hants GU41 5AL.

PHOTOGRAPH BY TONY BAUGHAN, M0AVP,
OF THE CARADON HILL REPEATER GROUP.
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RMC MEMBERSHIP 2000

Table 1: The members of RMC.

Carlos Eavis, G0AKI Chairman
Dave Wilson, G7OBW Zone A RMC Manager
Alan Marwood, G8SSL Zone B (East) RMC Manager
Bill Mahoney, G3TZM Zone B (West) RMC Manager and Vice Chairman
Tony Horseman, G0MBA Zone C RMC Manager
Roger Jones, G3YMK Zone D RMC Manager & Publicity Officer
Mark Lewis, GW7KDU Zone E RMC Manager
Terry Barnes, GI3USS Zone F RMC Manager (Corresponding)
Colin Dalziel, GM8LBC Zone G RMC Manager and Proposals

Manager (RMCWEB Master)
Graham Shirville, G3VZV TV Specialist
Fergus McGilp, G8URB Technical Support
Fiorina Sinapi, 2E1EJL HQ Liaison

The cost of high sites is
becoming prohibitive for
most repeater groups.

generally reduces overall. One conclusion that
might be drawn from this is that the presence of
a repeater brings together local amateur com-
munities, which in itself breeds further activity.

Several repeaters established some twenty
years or so ago are now in the care of new
keepers and the equipment is sometimes getting
somewhat dated and less reliable. Costs of
maintaining repeaters are soaring. High site
owners such as CTI and NTL have tolerated
amateurs over the years and accommodated
them at peppercorn rentals, but now find them-
selves under pressure from other customers to
maximise the sparse resource on masts and
towers. Amateur installations still enjoy sub-
stantially discounted rental on these sites and the
RSGB has negotiated a 7-year phasing-in of
price increases. However, even the first increase
is too much for some groups to bear and a stark
choice has to be made of either closing down the
repeater or finding another site. In some cases
sites have become available that are easier to
maintain (hence costs are reduced) and cover-
age is almost unchanged. For groups who need
to move their equipment because of site loss, the
RMC has agreed a ‘fast track’ procedure with
the RA. The time taken to approve such moves
still varies, but it is considerably less than the
time needed for a completely new application.

In 1996 the IARU Region 1 meeting in Tel
Aviv recognised that there was considerable
pressure on the FM portion of the 2m band and
recommended a change to 12.5kHz spacing

and specification on 1 January 2000. Recog-
nising the difficulties this would present to
some repeater groups, the RMC negotiated an
extension of the deadline to 30 June 2000 for
those groups needing more time. The move is
bound to be unpopular with some users and
keepers, but it also gives us the opportunity of
establishing more repeaters to fill present pock-
ets of poor or non-existent 2m repeater cover-
age. Whilst the RMC originally also proposed
that the 12.5kHz specification should be ap-
plied to 70cm, feedback from keepers and
users was such that it was seen as unnecessary
at present. Modern commercial dual-band
equipment has switchable transmitter devia-
tion levels, and there is a degree of backward
compatibility.

New proposals average about three per month
and are passed through to the RA as soon as
possible after consulting with other groups,
RSGB committees and other organisations in
order to achieve any necessary compromise
solutions. The RMC Zonal Representatives try
to keep groups informed regarding progress of
their proposals, often visiting and discussing the
application in person. The most common cause
of delay is incomplete documentation; it is
essential that all paperwork be provided before
the RA will accept any application.

WHAT OF THE FUTURE?
ANALOGUE SPEECH repeaters will be
around for some years yet. Equipment is

easily and cheaply available that gives good
performance when assisted by repeaters. There
will undoubtedly be change and it cannot be
long before digital techniques start to be used
for speech and television operation by ama-
teurs. A gaze into the crystal ball shows the
fog to be slowly clearing. Bill Gates of
Microsoft® was quoted recently as saying we
probably over-estimate the march of progress
in the next two years, but consistently under-
estimate the next ten years' developments.
That probably applies equally to the repeater
network.

The RMC is particularly keen to solve the
problem of demands for 2m units by taking
advantage of the IARU changes. New chan-
nels are now available and this has freed-up
some long overdue proposals to become a
reality. There might be some advantage in
moving the frequencies of some of the exist-
ing units on 2m, where mutual interference is
experienced. Repeater linking or clusters of
low power units may be a way of emulating
the coverage of previous high site units.

There are many other possibilities and the
RMC would like to solicit the views of all
groups and users so that a comprehensive but
flexible strategy can be developed for the
dawn of the new millennium. We know we
cannot satisfy everybody,
but we are determined to
encompass the aspira-
tions of all radio ama-
teurs wherever possible.

If you would like to
make any suggestions
or observations to the
committee, this can be
done by writing to
Carlos Eavis; RMC
Chairman, at RSGB
HQ or via
e-mail to our web site,
R M C l e t t e r s
@aol.com

A future article
will summarise the
responses and de-
tail the strategy be-
ing adopted by the
committee.          ♦

● Den, VK5LS (formerly G3AIS), would
like to make contact with a former col-
league, someone with a G3A-series callsign,
who was employed by Multitone in about
1946/47. The person concerned lived in or
around Morden, Surrey. E-mail:
websel@netspace.net.au

● Clive, M0BGA, is looking for a copy of
the manual, circuit diagram and servicing
information for the Telequipment DM64 os-
cilloscope. Also, a copy of the manual and

operating instructions for the Kenwood
AT-230 antenna tuner. M0BGA, not QTHR.
Tel: 01637 875848.

● Bob, G0NFO, is looking for a copy of the
operating manual and circuit diagram of the
Sommerkamp FT-690 Mk1 transceiver.

G0NFO, QTHR. Tel: 01562 754296. E-mail:
bob@g0nfo.freeserve.co.uk

● Nicolaus, PP8DA, is looking for a copy
of the circuit diagram and information on the
Tokyo High Power HRA-2 VHF pre-amp.
E-mail: nsallay@internext.com.br

● G1BLA is looking for an adapter/pro-
gram that will enable him to connect a Yaesu
FRG-7700 receiver to his Packard Bell Pulsar
21H computer, and enable it to read and print
Morse code. G1BLA, QTHR.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Helplines is a free service to members. Requests for help are published in the order they are received. We regret it is not possible to provide an undertaking of when any submitted
request will be published.
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Alinco DX-70TH HF+6m TransceiverDSP-10 Multimode
2m Transceiver Kit
An overview, by Simon Lewis, GM4PLM*E
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DIGITAL SIGNAL Processing (DSP)
is becoming a familiar term when
discussing modern commercial trans-

ceivers, but they have been around in stand-
alone units for much longer and their use for
weak signal work is well proven. DSP filter
units like the DSP-9 have revolutionised weak
signal modes, giving the operator the few dB
extra in signal/noise ratios that can make all the
difference. DSP has also made its mark in HF
units like the Kachina HF transceiver, which
uses a PC to drive the radio using a ‘virtual’
front panel on the PC screen. These new ideas
promise to introduce a whole new world of
DSP, PC driven commercial transceivers that
are vastly different from the traditional trans-
ceiver we have seen.

As my interests lie in the microwave region,
I was very excited to hear of a new project from
the USA called the DSP-10. This concept VHF
transceiver was being contemplated for some-
time, but has now been redesigned and released
as a working unit and part kit.

DESIGN CRITERIA
THE DSP-10 HAS been designed by Bob

Larkin, W7PUA, and is intended to explore the
use of DSP as the IF and AF processing of a
transceiver. The primary application is weak-
signal work on the bands above 144MHz. The
transceiver also operates at 144MHz directly as
presently built and can also be used on that band.
Transverters are used ahead of the transceiver for
the higher frequencies, allowing operation up
into the microwave range. The control and the
front panel for the transceiver is any PC running
DOS and having VGA graphics. A Windows®

application will be available
shortly. The keyboard con-
trols the transceiver. Status
information, along with spec-
tral and signal strength dis-
plays, is displayed on the
screen. Audio comes from the
DSP, not the PC, so no inter-
nal sound card is required.

Background for this project
is available in the articles ‘The
DSP10 - An All-Mode 2-
Meter Transceiver Using DSP
I-F and PC Front Panel’, pub-
lished in QST Sept, Oct and
Nov 1999, and ‘A DSP Based
Transceiver for UHF and Mi-
crowaves’, published in 1996 Microwave Up-
date and available from the ARRL. The latter
paper and some other background material are
also available at http://www.ao.com/~gnome/

CONSTRUCTION
THE TRANSCEIVER hardware is built on one
PCB and connects to the DSP unit by a small
cable. The DSP unit is a proprietary unit from
Analog Devices and is available ready built.
The software for the DSP is uploaded from the
PC and easily available from the Internet. The
RF hardware is almost standard, giving a VHF
low power transceiver, but the DSP unit has
been tapped into the IF and AF stages allowing
for full DSP processing of the received and
transmitted signals. Currently the unit is only
low power (around 20mW out), but a higher
power PA is under construction and should be
available shortly. There is comprehensive tune-
up included in the construction details.

The control panel for the radio is very compre-
hensive and allows every radio function to be
controlled/adjusted. All the normal functions are
there, AF/RF gain, RIT, VFO selection and
tuning, RIT and microphone gain, etc. A variety
of DSP functions are also controllable and a
built-in CW keyer is also included. The screen
display can be altered and can show either a
waterfall or a spectrum analyser type display. An
S meter is also included, calibrated in dB.

Although the DSP-10 can operate as a stand-
alone VHF transceiver, it was intended as a
transverter driver, and a number of the func-
tions are dedicated to this use. RF power can be
altered from the operating panel, the frequency
display can be forced to show the band in use,

eg 1296.xxxx, and the hardware can switch
between different units. Hardware lines for
PTT control and antenna relays (suitably
sequenced) are also included. For the dedicated
EME user, sun and moon tracking functions are
also included and are shown on-screen if re-
quired. For narrow-band weak signal working
stability is of the utmost importance, especially
when bandwidths in tens of Hertz are being
used. A high stability 10MHz oscillator input is
available, if you have one available. A high per-
formance on-board oscillator is also provided.

SETUP
ALL THE transceiver set-ups and configu-
rations are software coded in a config file
which is run on start-up, allowing the user
to put the unit into the required state at initial
switch on.

FINALE
ALTHOUGH THE DSP-10 is not yet available
as a full kit, a quality PCB and full documenta-
tion is available from the USA. I have a kit on
order and will be building it over the next few
months, so in due course I intend to follow-up
this article with another, including some build-
ing information and experiences on the air.

Overall, the unit looks very promising and
has some useful facilities and functions that
should increase our weak signal capabilities.
The ability to analyse incoming signals using
DSP techniques may reveal as yet unknown
propagation methods using remotely-sited bea-
cons and long-term monitoring projects. I am
sure the extra filtering and functions of the
DSP-10 will be of use to many operators who
haunt the VHF and up spectrum, operating a
variety of modes.                                         ♦*181 Kent Drive, Helensburgh G84 9RXInside a built-up DSP-10.

DSP-10 computer display.
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The Crawley Power MeterThe Crawley Power
Meter
Final part, by Derek Atter MIEE, CEng, G3GRO*
and Dr Stewart Bryant BSc, PhD, DIC, MBA, FIEE, CEng, G3YSX**

IN THE FIRST part details were given
of how the method of measuring power
was decided upon. This was followed by

two versions of the project, one employing a
digital display and the other employing a
meter movement.

In this part we will provide details of how well
it worked, plus some supplementary information.

RESULTS
THE PERFORMANCE of the meter was evalu-
ated by using it to measure the output of an Adret
730A signal generator. This signal generator is
unusual in that it has a maximum power output
of 23dBm at frequencies up to 180MHz. A
calibration run was made with 17dBm (50mW)
output over the frequency range 1 to 180MHz

at 0.5MHz intervals. Fig 6 shows both the
indicated input power and the error in this value
(multiplied by ten to get it to a satisfactory scale).
These measurements show that the RF head is
accurate to with ±1dB (±20%) up to 180MHz.

To investigate the HF response of the power
meter further we measured the power output of
a Marconi TF 2015 signal generator. This
instrument covers 10 to 520MHz, with a maxi-
mum output of 800µW. We first calibrated the
output level of this signal generator over the
range 10 to 360MHz using an HP435A power
meter. We then measured its output at 10MHz
intervals up to 360MHz. Fig 7 shows the error
in the measured frequency for the internal and
the external heads. Our results showed that both
power heads were within 1dB of each other and

had less than 1dB total
error at all frequencies
up to 280MHz. A third
head using two bulbs
instead of one bulb and
a resistor produced
similar results, al-
though the 1dB HF
cut-off occurred about
40MHz lower in fre-
quency. This showed
that the RF measuring
heads were reproduc-
ible and capable of
covering most of the

VHF spectrum.
The dynamic range of the power meter was

checked at 10MHz using the Adret 730A signal
generator. Fig 8 and Fig 9 show the measured vs
actual power and the error in the measurement
(multiplied by ten) on the 200mW and 20mW
ranges respectively. On the 200mW range the
readings were correct to within 1dB between
0dBm and 22dBm (1mW and 160mW respec-
tively), and were within 0.5dB for most of this
range. At the low power end of the measure-
ments, the increased error was due to having
insufficient significant digits on the DVM. The
response of the 20mW range was found to have
a negligible error down to -5dBm, rising quite
sharply to 1dB error at -9dBm (300µW and
125µW respectively). To achieve accurate meas-
urement at these lower power levels it was
necessary to compensate for offset drift by re-
cording the meter reading without RF before and
after the power measurement and averaging the
results. These results show a dynamic range in
excess of 30dB for an error of 1dB Attenuators
can be used to extend the range to higher powers.
Extending the range to lower powers would
either require significant analogue design effort
to reduce the bias power drift or the use of a
dynamic compensation approach.
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Fig 6: Measured power (dBm) and error (dB) vs frequency with 17dBm input.

Fig 8: Measured vs Actual Power at 10MHz on the 200mW range.
Fig 7: Error (dB) vs Frequency (MHz) for internal and external power measuring
heads at approximately 800µW input power.

* 1 Little Crabtree, West Green Crawley, Surrey RH1 7HW.            .
E-mail: DAtter@compuserve.com                      .
** 3 Redstone Park, Redhill, Surrey RH1 4AS.                   .
E-mail: SFBryant@iee.org.uk
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The Crawley Power Meter

CONCLUSION
THIS ARTICLE HAS described the design
and construction of a linear reading power
meter capable of measurement in the range
-9dBm to +22dBm  (125µW to 150mW)
with an accuracy about of 1dB (~20%).
The instrument has a frequency response
flat to within 1dB up to 280MHz. We have
also shown how to calibrate the power
meter with an ordinary digital multimeter.

ACKNOWLEDGEMENT
WE WOULD LIKE to thank all the mem-
bers of the Crawley Amateur Radio Club
for their help in developing these ideas.
Particular thanks are due to G0SQF for his
suggestion of using a two-bulb approach
and to G3VJM for the photographs of the
equipment.

APPENDIX 1

LINEARITY APPROXIMATION
The key components of the RF power-meas-
uring head are shown in Fig 10.

When the power measuring bridge is bal-
anced R

b
 = 100Ω, and V

b
=V/2. When the RF

input power is zero, the power dissipated by
the bulb (P

b
) is given by:

( )
mW2

5mW1000
100

2 2

2

V
V

Pb =×=

When RF power is applied to the bridge,
half of it is dissipated in the 100Ω resistor,
and half in the bulb. This RF power heats the
bulb and reduces the DC power needed to heat
its filament to the temperature at which its
resistance is 100Ω to P

b
'. The voltage across

the RF head is thus reduced by ∆V to (V-∆V).
From this, it follows that:
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Fig 11: Scaling the output of the RF power head.

Fig 10: Key components of the RF power
measuring head.

10V can thus be calculated. Measuring V
is all that is required to calibrate the RF
head so that P

rf
 can be measured directly

on a linear scale voltmeter.
The RF power meter is ‘zeroed’ by set-

ting a voltage reference to V (Fig 11), the
voltage applied to the RF head to achieve
balance when no RF power is applied. The
voltage difference between the voltage ap-
plied to the RF head when RF power is
applied, and the reference voltage (V) is
∆V. The voltage measured by the DVM is
given by:

( )
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Rearranging, the required ratio of
R

1
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2
) is:
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For a full scale of 200mV, corresponding
to 200mW, and a zero RF bias voltage of
9.61V at the RF head (in the author’s RF
head), the ratio of R

1
/(R

1
+R

2
) = 0.0961.

Similarly, for a full scale power of 20mW, R
1
/

(R
1
+R

2
) = 0.961.

Internal view of the earlier two-bulb external RF
head.

For small RF power levels ∆V is small and
∆V2 tends to 0, and can hence be ignored,
hence:

mW10 VVPrf ∆=

To demonstrate the validity of ignoring
the term ∆V2, consider the case of a head
that has V = 9.61volts. The worst case on
this instrument occurs at 200mW, where
the instrument overestimates the power by
29mW. This corresponds to an error of
about 0.6dB, ie 14%.

Note that 10V is a constant and thus ∆V
varies linearly with the input RF power. V
can be measured directly with a DVM when
no RF power is applied, and the coefficient

Fig 9: Measured vs Actual Power at 10MHz on 20mW range.
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Power Power
(dBm) (mW)

23 200
20 100
17 50
15 32
13 20
10 10
7 5
5 3
3 2
0 1
-3 0.5
-5 0.3
-7 0.2
-10 01
-13 0.05
-15 0.032

Table 1: Power expres-
sed in dBm.

Table 2: Percentage
error expressed as dB.

Error Error
(dB) (%)

1.4 38
1.2 32
1 26
0.8 20
0.6 15
0.4 10
0.2 5
0 0
-0.2 -5
-0.4 -9
-0.6 -13
-0.8 -17
-1 -21
-1.2 -24
-1.4 -28
-1.6 -31

APPENDIX 2

THE USE OF dB AND dBm
The use of decibels as a measure of rela-
tive power is familiar to the vast majority
of radio amateurs. The output power of an
amateur transmitter must be recorded in
dBW, or decibels relative to 1 watt. In this
feature we use the term dBm to mean
power relative to 1mW into 50Ω. This is
a standard unit of power used in profes-
sional circles to specify the output of
signal generators and other low power
devices. Although the Crawley Power
Meter indicates the measured power di-
rectly in mW, it is convenient to use dBm
to describe its performance. This is be-
cause the use of dBm allows us to display
the linearity and accuracy over a wide
dynamic range. For reference, Table 1
shows the relationship between dBm and
power and Table 2 shows the relationship
between decibels and percentage error in
the reading.

REFERENCES
[1] Fundamentals of RF and Microwave
Power Measurements. HP application note
61-1A, available from the applications note
library at http://www.tmo.hp.com
[2] ‘Simple Practical RF Detectors’, p12-
4, The VHF/UHF DX Book, edited by Ian
White, G3SEK.
[3] ‘The Microwatter’ ,  by Denton
Bramwell, K7OWJ, QST June 1997; or ‘RF
Millivoltmeter’, p12-5, The VHF/UHF DX
Book, edited by Ian White, G3SEK.
[4] ‘A Simple Digital Power Meter’, by
Dave Roberts, G8KBB, RadCom, July
1999.
[5] Yearbook of the Institute of Radio
Engineers 1931, p100. Tentative suggested
methods of testing and rating radio trans-

Internal view of the analogue version of the Crawley Power Meter.

Crawley Power Meter with analogue readout, shown with its external RF head.

mitters and antennas.
[6] ‘Accurate RF Power Meter for the HF
Bands’, Ian Braithwaite G4COL, RadCom
December 1985.
[7] ‘G4COL’s simplified RF Power Meter’,
Technical Topics, RadCom, May 1986.
[8] ‘Accurate Low Power RF Wattmeter
For High Frequency and VHF Measure-
ments’, by James Bowen, WA4ZRP, Ham
Radio, December 1977.
[9] Classically, a meter’s internal resist-

ance is measured by applying a voltage to
the meter to achieve full-scale deflection,
and then adjusting a series resistor to achieve
50% deflection. At this point the meter’s
resistance is equal to the series resistance.
The series resistance is then measured with
an ohm-meter. Modern DMMs however
pass so little current through the movement
that they can be used to measure the resist-
ance directly, without damaging the meter
movement.                                                       ♦
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SGC SG-231 SmartunerSGC SG-231
Smartuner
Reviewed by Peter Hart, G3SJX*E
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TO ACHIEVE the full output power
from your transmitter, your antenna
and feeder system must present a

good match to the transmitter’s design load
impedance (normally 50Ω). Where this is
not the case, some form of matching/tuning
unit is needed. There are fundamentally two
types of tuner which are used at two separate
and distinct places in the antenna system.

The transmitter is normally connected to
the antenna using a length of 50Ω unbal-
anced coaxial feeder cable. In the first situ-
ation, where the antenna itself does not have
a 50Ω unbalanced feed impedance, an ATU
should be used at the antenna to provide a
good match into the feeder cable. In this
situation, the antenna can be a wide range of
end-fed wires, doublets, whips, loops, etc,
and the ATU can provide a match over a
very large range of impedances.

In the second situation, the antenna may be a
commercial beam or trapped vertical with a nominal
50Ω impedance. However the VSWR can fre-
quently rise to 2:1 or more, particularly at the band
edges and in the case of most beams on 20m or
trapped verticals on 80m the bandwidth is often
determined by the VSWR limit which can be
tolerated. Semiconductor power amplifiers by the
very nature of the technology involved only deliver
optimum results when closely matched to their
design load impedance (50Ω). Protection circuitry
is normally also included to reduce power as the load
VSWR increases. The net result is that the power
output of many radios can be down by as much as
a half at 2:1 or down to a quarter at 3:1 VSWR. The
answer to this situation is to use a ‘line flattener’ style
of tuner. Most medium and high end radios incor-
porate this type of automatic tuner these days,
usually allowing full power to be delivered into
VSWRs up to 3:1 and possibly more.

Note that valve amplifiers generally use LC (π)
networks with variable tuning and loading, which
allows full power to be achieved with a variety of
load conditions. Although such an arrangement
may allow effective tuning over a fairly wide range
of impedances it is not good practice to rely on this.
Departures from the nominal 50Ω design imped-
ance will result in higher currents or voltages (or
both), which may result in overstressing the PA
tuning components and consequent overheating
or flashover. Similarly, using coaxial feeders at
high VSWR will result in extra cable loss and in
the extreme can also result in overheating or
breakdown of the cable.

These two different types
of tuner are not generally in-
terchangeable. The ‘line
flattener’ type is not normally
suitable for end feeding ran-
dom wires and the true ATU
does not normally like driving coax. Most of the
principal transceiver manufacturers provide au-
tomatic ‘line flattener’ tuners for their products,
either built-in or as internal or external accesso-
ries. Although there are several general purpose
ATUs available from a number of manufactur-
ers, there are very few automatically tuned
versions which are particularly useful for re-
mote tuning end fed wires and whip antennas.
SGC has a range of such ATUs and the SG-231
was obtained for review.

SG-231 SMARTUNER
SGC IS A long-established US company special-
ising in HF SSB products for government, com-
mercial and marine use. Amongst their products
familiar to the amateur market are the SG-2020
QRP transceiver, SG-500 linear amplifier and a
range of automatic ATUs.

The SG-231 is an automatic ATU covering
the frequency range from 1 to 60MHz and
with a power rating of 100W PEP maximum.
On continuous CW the power rating is less,

but there is some disagreement between the
manual (50W), data on the website (60W or
75W) and that printed on the case of the ATU
(100W). I imagine that this is a thermal limi-
tation of the ATU components at the highest
ambient temperatures (70°C), and so I would
guess that 100W of keyed CW (Morse) or
even RTTY with short transmissions would
not be a problem.

The ATU senses the incoming RF power
and adjusts the tuning elements accordingly.
It needs 3W minimum - hence is suitable for
QRP operation - and will tune effectively on
SSB voice as well as carrier-based modes. It
cannot be tuned without an RF source, so is
not suitable for the SWL.

The ATU is constructed on a thick black
anodised aluminium baseplate with an ABS
plastic cover fitted with a rubber sealing gas-
ket. The overall size is 29 x 24 x 4.4cm and it
weighs about 1.6kg. Antenna and ground
connections are made to screw terminals; an
SO239 socket is provided for RF input and an

* The Willows, Paice Lane, Medstead, Alton, Hants GU34 5PR
Inside the SG-231, showing the relay-switched matching network and control circuitry

The relay-switched matching network components.
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8 pin connector for power and control ca-
bling. The whole assembly is well weather-
proofed and claims to withstand submersion
in 2ft of water for half an hour.

The tuner requires a nominal 13V supply
at 0.9A maximum. No other control is
needed, everything else is automatic, but a
number of additional control lines are pro-
vided for optional features such as monitor-
ing when tuning is complete, locking the
settings and forcing a reset.

Electrically, the SG-231 uses a Pi network
with input and output shunt capacitors and a
series inductor. In most cases during the
tuning process this reduces to an L network
where either the input or output capacitor
reduces to zero. This is the condition which
results in minimum loaded Q and hence the
widest bandwidth and lowest losses. The
zero capacitance arm is the lower impedance
side of the network. Unlike most auto-tun-
ers, which use stepper motor-controlled vari-
able capacitors, the SGC tuners use banks of
relay-switched capacitors and inductors to
switch values in a binary sequence (1, 2, 4,
8, etc). 128 different input capacitance val-
ues are available from 7 switched capacitors,
64 output capacitance values from 6 switched
capacitors and 512 inductance values from
10 switched inductors, giving a total of 4
million different tuning combinations by
suitable manipulation of the 23 relays.

Tuning is controlled by a microcontroller
and the settings are stored against frequency in
non-volatile EEPROM memory. Up to 170
different frequency settings can be stored with
a finer resolution at the lower frequencies than
at the higher end. A number of sensors measure
forward power, reverse power, phase, imped-
ance and frequency to control and steer the
tuning process. Initially whenever RF power is
detected, the memory is checked for tuning data
relevant to that frequency and the appropriate
relays are set. If this gives a VSWR less than 2:1
then tuning is accomplished in as little as 20ms.
If the VSWR is greater than 2:1 or there is no
appropriate data in memory, then a full tune is
initiated which will take several seconds. An
internal jumper can be set to disable the tune
from memory function.

When power is first applied, the ATU will
default to the through condition, ie the shunt
capacitors are switched out and the series
inductors are shorted. Switching the power off
and then on again will always return to this start-
up condition. Note that with the ATU un-pow-
ered all the relays will be open, leaving the
maximum inductance in series with the antenna
path (there is no separate relay to provide a
bypass function). As supplied, the ATU will hold
the tuning settings on both receive and transmit.
An internal jumper can be set to default to the
through condition on receive, which is really
only of use for crossband duplex working.

Although the SG-231 will operate with any
suitable radio, specific interfacing is pro-

The housing has holes provided to enable the user to
mount the unit on a wall or, using exhaust type clamps,
to a post.

Bottom end, showing the coaxial input socket and
the control cable socket.

vided via the 8-pin control connector for the
Icom IC-706 and Alinco DX-70. This allows
the ‘TUNE’ buttons on these radios to acti-
vate the ATU and report tuning status on their
displays.

INSTALLATION
THE SG-231 IS provided with a very com-
prehensive 68-page instruction manual. It
describes in great detail installation of the
ATU in virtually every conceivable situa-
tion, including vehicles, boats, aircraft, roofs
etc. The ATU will match whip antennas and
end fed wires, loops, and doublets, but will
not match into coax fed systems. The mini-
mum antenna length is 7ft on 3.5MHz or 20ft
on 1.8MHz, but take precautions for the very
high voltages which exist on such electri-
cally short antennas. There is essentially no
maximum length, although small tuning
holes may be experienced in some situations
which can be resolved by slightly altering
the antenna length. The manual emphasises
the importance of providing an effective
ground or counterpoise connection.

Even more information is available on the
SGC website at http://www.sgcworld.com
including a 36-page booklet on stealth an-
tennas, 150-page HF User’s guide, 85-page
mobile guide and all the product manuals.

PERFORMANCE CHECKS
I CHECKED OUT the ATU initially with a
100 watt mains light bulb as an antenna load.
This showed that the losses in the ATU were
fairly low, with no undue heating of any of
the internal components. A light bulb is
actually a rather awkward load for an auto
ATU, as its impedance varies considerably
with temperature and hence tuning. A 100W
bulb shows an impedance of about 500Ω at
full power but only 50Ω when cold. Further
checks were made with an end fed wire
antenna starting at 6ft length and increasing
in stages to 200ft. The minimum matchable
lengths were according to the specification
and I experienced no problems with achiev-
ing a reasonable match under any condition
across all bands from 1.8 to 50MHz.

Tuning results in a clattering of relays and
the time to achieve an on-tune condition
varied from about 1-2sec on 14MHz and
above, increasing on lower frequencies to

around 7-10s on 3.5MHz and 10-15s on
1.8MHz. Tuning from memory was very
fast. A full retune would generally result in
the input VSWR settling between 1.1 and
1.6. There appeared to be only one memory
location allocated for each band above
10MHz, perhaps 50-100kHz intervals on
3.5MHz and 25-50kHz on 1.8MHz, but it
was difficult to come to a precise conclusion.

Particularly with short antennas, where
the VSWR changes quite rapidly with fre-
quency, the VSWR could rise in excess of
2:1 before a retune was initiated or another
memory recalled. In this situation it can be
useful to force a retune. This can be done
via two of the optional feature lines on the
control cable. First ground the lock line
(white), then momentarily ground the reset
line (blue) and then release the ground on
the lock line. This will result in retuning on
each new frequency segment and resaving
of the tuning data. Momentary grounding
of the reset line will then return to normal
operation. It would be a simple task to
construct a small box with the necessary
switches and the opportunity could also be
taken to include an indicator to show the
tuned status. SGC do provide an accessory
to do this function, the Smartlock Pro, but it
is not currently available in the UK.

CONCLUSIONS
THE SG-231 IS A useful and effective auto
ATU for remote-tuning virtually any end-
fed whip, wire or loop over the frequency
range 1 to 60MHz. It is rated at 100W PEP
and sells in the UK for around £350. A lower
cost ATU, the SG-237, is also available but
has coarser tuning steps. Also in the family
is the SG-230, rated at 200W PEP, but it does
not cover 50MHz.

ACKNOWLEDGEMENTS
THE TUNER WAS kindly supplied for re-
view by Nevada of Portsmouth.                                  ♦
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AMPLIFIER LINEARITY
WHAT IS THE 1dB compression point of a
linear amplifier? Is there a relationship to its
intermodulation levels?
IN AN IDEAL linear amplifier, the output
signal is a perfect copy of the input signal,
only larger - but everything has its limits.
There will always be some level of distor-
tion, which results in intermodulation prod-
ucts, and also there’s a limit on the power
output available. Fig 1a shows the ideal
relationship between input and output power
levels, which is a straight line. The slope of
the line is the power gain, in this case times
10 (which is 10dB). However, although you
see a good straight line at lower input/output
levels, the available output power rolls off at
higher levels. The shortfall between the ideal
straight line and the real-life line represents
‘gain compression’, ie progressive loss of
gain at high output. The point where the
shortfall amounts to 79% of the ideal - in
other words, where the available output is
1dB down on the ideal - is called the ‘1dB
compression point’. In Fig 1a this occurs
where the output, which seemed to be head-
ing for 1000mW on the basis of small-signal
measurements, actually rolls off to 790mW.
The 1dB compression point is easier to see in
Fig 1b, where we plot the upper part of the
transfer characteristic on a decibel scale.
Again, the ideal is a straight line, but instead
of having to calculate percentages we can
simply look for the point where the real-
world line diverges by the height represent-
ing 1dB.

The 1dB compression point is easy to
measure, by plotting output power against
input power, and it is an industry-standard
way of indicating the maximum output at
which the amplifier can be expected to be-
have in a reasonably linear way. However,
this is a very crude measure of linearity
because it pays no attention to the actual
levels of distortion products that accompany
the output signal.

For a single-tone (pure carrier) input, the
only distortion products will be harmonics,
which are easy to filter out. However, for a
more complex signal such as speech, which
contains many different frequency compo-
nents, there may be in-band distortion prod-
ucts that cannot be filtered. When two sig-
nals at frequencies F1 and F2 pass through
an amplifier that is not perfectly linear,
intermodulation produces three sets of new
frequencies:

● Sum product (F1 + F2)
● Second harmonics (2F1, ie F1 + F1)

and likewise (2F2)
● Difference product (F1 - F2) or

(F2 - F1).

This is called ‘second-order’ inter-modu-
lation, because the products were created by
adding and subtracting two frequencies. If
F1 and F2 are close together, eg frequency
components of the same speech signal, the
second-order intermodulation products (IPs)
will be either up in the second harmonic
region or down at LF. Even a very simple
filter will reject these signals, because they
are widely spaced from the wanted output.
However, if the two input signals are in-
creased in amplitude, another set of IPs will
appear. These are the third-order products,
so called because they involve the combina-
tion of three signals. These three signals can
be totally independent, or they can be gener-
ated by two parent signals, counting one of
them twice. Since these two frequencies can
either add or subtract, the full range of pos-
sible third-order IPs includes:

● Third harmonics (3F1) and (3F2)
● Sum products (2F1 + F2) and

(2F2 + F1)
● Difference products (2F1 - F2)

and (2F2 - F1).
Again, the harmonics and sum products

are easy to filter out, but with third-order
distortion the difference products fall right
next to the parent signal. These products can
only be controlled by avoiding creating them
in the first place. You have to rely on the
linearity of the amplifier and careful control
of the input drive level.

There are also higher orders of
intermodulation distortion, and the general
relationship is that even-order IPs are solely
in the harmonic region (sum products) or at
LF (difference products), while some of the
odd-order IPs will always fall close to the
output signal. For example, Fig 2 is a spec-
trum analyser screen showing a collection of
odd-order IPs generated by two equal input
signals of 14.249MHz and 14.251MHz,
which might be a two-tone test signal or two
instantaneous components of an SSB speech
signal. There are several things to note about
this display. The two parent signals are at the
centre and reach the top of the display. The
next two largest signals are the third-order
products on 14.247 and 14.253MHz (re-
spectively 2F1-F2 and 2F2-F1) and these are
20dB down on either parent signal. These
are followed by an equal pair at 14.245 and
14.255MHz, which are the fifth-order prod-
ucts (respectively 3F1-2F2 and 3F2-2F1),
then the pairs of seventh- and ninth-order
products.

Although these higher-order products
tend to become progressively lower in
amplitude, there are bound to be lots more
of higher orders still, spreading off the
screen and across the band. Higher-order
IPs have another unpleasant characteris-
tic: they increase much faster than lower-
order products. For example, third-order
products will increase by 3dB for every
1dB increase in the parent signals; but
17th-order products will increase by 17dB!
This means that high-order IPs can appear
very suddenly with only a very slight
amount of overdriving of the input signal,
generating the characteristic crackling
sound of ‘splatter’ spreading across the
band.

So how do the intermodulation levels
relate to 1dB compression? Not very di-
rectly, because compression is a single-
signal problem while intermodulation by
definition involves multiple signals. How-
ever, there is a relationship, which you can
see by returning to Fig 1a and looking at
the shape of the real-life input-output char-
acteristic. It’s a theorem of mathematics
that any x-y curve can be represented by a
power series of the form:

y = ax ± bx2 ± cx3 ± dx4 ± etc
Fig.1: Gain compression reduces the available
output from an amplifier at higher input power
levels. (a) Linear scale, showing 1dB (79%)
compression. (b) Upper part of Fig 1a on a decibel
(log) scale, again showing 1dB compression.
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If you have new questions, or any comments to add to this month’s column, I’d be very pleased to hear from you by mail or E-mail.
But please remember that I can only answer questions through this column, so they need to be on topics of general interest.

where b is called the second-order coeffi-
cient (because it goes with x to the power
2), c is the third-order coefficient, and so
on. The ± signs reflect the fact that these
coefficients can be either positive or nega-
tive. In Fig 1a, we can say that the output
power P

OUT
 is related to the input power P

IN

by:
P

OUT
 = aP

IN
 ± b(P

IN
)2 ± c(P

IN
)3 ± d(P

IN
)4 ± etc

Here, a is simply the linear (small-sig-
nal) gain, which we said was 10 in this
example. b is the second-order coefficient,
and governs the level of the second-order
IPs. Likewise, c governs the level of the
thirds, and so on. In principle, if we could
plot an input-output curve and determine
all these coefficients by curve-fitting, then
we could also calculate the levels of IPs at
various levels of drive. In practice, curve-
fitting isn’t easy to do with great accuracy,
but this mathematical way of looking at
the problem is worthwhile for the insights
that it produces. First, it shows why any
circuit will behave in a linear manner if the
input power is low enough. If P

IN
 is small,

then the terms involving (P
IN

)2 and higher
powers will be progressively very much
smaller; so the only important term in the
transfer characteristic for small signals is
the simple linear relationship:

P
OUT

 = aP
IN

When P
IN

 increases, the higher-order
terms begin to grow more rapidly than the
linear term - and the higher the order, the
faster they grow. That’s why the high-
order IPs increase dramatically with P

IN
. In

effect, the amplifier is acceptably ‘clean’
below a certain threshold in drive level,
above which it produces copious amounts
of wideband splatter which you only hear
when speech peaks drive the amplifier
above the threshold.

Another useful insight is that lower-
order terms are responsible for gentle cur-
vature along the whole length of the trans-
fer characteristic, but any sharp kink indi-

cates significant higher-order terms, and
thus the potential  for high-order
intermodulation if provoked. For exam-
ple, a class AB valve amplifier may have a
sharp kink in its P

IN
-P

OUT
 transfer curve

where the valve is driven into grid current,
and this will inevitably be associated with
high-order intermodulation distortion, ie
wideband splatter. When we control this
distortion by careful selection of the valve
and design of the power supplies, what
we’re actually doing is reducing the sharp-
ness of the kink, and hence reducing those
high-order terms and their potential to cre-
ate intermodulation distortion.

Returning finally to the 1dB compres-
sion point, we can now see that although
it’s easy to measure, it is also a function of
the entire power-series representation of
the transfer curve. Therefore, it’s clear that
we can’t expect any simple relationship
between that single measurement and the
complicated patterns of intermodulation
distortion. I’m sorry there is no simple
answer... but at least you can now under-
stand why that’s so!

CLEANING SILVER
HOW CAN I remove tarnish from silver-
plated components such as connectors?
THERE ARE A number of good ways to
bring tarnished silver plating up like new.
The cheapest way is to place the compo-
nents in a dish lined with aluminium foil,
and pour in a hot, concentrated solution of
ordinary baking soda (sodium bicarbo-
nate). The dark-coloured tarnish (mostly
sulphide) is electrolytically transferred to
the aluminium foil, which you can throw
away. Obviously the electrolytic option
requires that all the silver-plated parts are
in contact with the aluminium foil to com-
plete the circuit, and not all parts of the
surface may be cleaned equally. A more
expensive option that avoids these prob-
lems is Goddard’s Silver Dip, which is
sold in many hardware stores and super-
markets. Simply dip small components into
the jar, or paint the solution on to larger
components. With either method, brush-
ing with a stiff-bristled brush while the
components are still under the solution
will help to dislodge heavier corrosion.
Silver Dip will also clean the hidden sur-
faces of sliding contacts, which the elec-
trolytic method may not reach. Move the
contacts to help get the solution into the
crevices.

After cleaning, rinse the components
with de-mineralised water (water from a
new water filter is OK) and make sure that
all crevices and hidden surfaces are washed
free from the cleaning solution as well.

C RSGB RC2469

Fig 2: Spectrum analyser display of two parent
signals and their odd-order intermodulation
products.

Finally, shake and blot to remove the rinse
water, and let the components dry in the
airing cupboard. With some components,
you can speed the drying by rinsing with
isopropyl alcohol, but that may affect the
rubber seals in BNC and N plugs (as well
as releasing flammable vapour). In the
case of variable capacitors with ball bear-
ings, you should have de-greased the bear-
ings before cleaning, and afterwards you
should replace the grease with a contact
lubricant such as Electrolube SGB, or WD-
40 (as recommended by G3LCS in the
September 1999 column).

PLUMBING MASTS
IS THERE AN easier way than an ordinary
spirit level to determine whether a most or
tower is plumb vertical?
FOR TUBULAR MASTS and square
ground posts, a special post level is a
handy gadget (Fig 3). This consists of two
spirit levels at right-angles, mounted on a
plastic V-block that clamps against the
post. The advantage over a normal spirit
level in ‘vertical mode’ is that you can
check left/right and front/rear alignment at
the same time.  Triangular lattice towers
are rather more difficult, especially if the
bracing interferes with laying any kind of
level up the side of a leg. For a tilt-over
tower, you can make sure that the ground
post is plumb, and then the rest of the
tower should follow. For a wall-mounted
lattice tower, you may need to use a plumb-
line dropped from a small bracket at the
top so that it runs alongside one leg of the
tower (but without actually touching it).   ♦

Fig 3: Two-directional post level for round or
square masts and ground posts (eg RS 288-
3908). The third tube is for levelling horizontal
pipes or rails.
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Six Metre Beacon ProjectThe Future of Amateur
Radio Examinations
A personal view, by Richard Horton, G3XWH*S
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AT A RECENT C&G Advisory Group
for the RAE and NRAE, statistics
were given of the entries for the May

1999 RAE - a total of 722 UK candidates.
Compare this to May 1993 and we see a reduc-
tion of 65%. Going back ten years earlier gives
a reduction of 88%!

Do such reductions in the number of pro-
spective entrants to the hobby really matter?

MYTHS & MORE MYTHS
WARNING SIGNALS of the decline have
been sounded in several quarters in recent
years, but what has actually been done to make
a significant impact? Certainly much debate has
taken place, but no clear direction seems to have
emerged. Might this be partly due to the chant
of ‘dumbing down’ that we hear? References
are often made to multiple choice exam ques-
tions v prose response.

Surely it was much more difficult to obtain an
amateur radio licence in the early days, the
1920s. Weren’t most amateurs highly technical
people then who designed their own equipment,
even if they didn't have to take an exam to be
awarded a licence?  Here is an extract from a
Wireless World article of 1922, written by
Hugh S Pocock. “Anyone who wished to con-
duct experiments in wireless applied for an
experimental licence through the General Post
Office, and obtained it with very little difficulty.
. . One cannot help feeling that a great number
of these applicants, with perhaps a little knowl-
edge of wireless, do not, at any rate at the
moment, desire to conduct actual experimental
work, but on the other hand they do wish to have
the facilities given them for constructing their
own apparatus.”

But at least the introduction of the RAE (post
WWII) saw the introduction of an exam which
was much harder to pass than today’s multiple
choice exam, didn’t it?

As a schoolboy in the 1960s I became an
SWL and entered the RAE without attending
any classes. A week before the exam I took a day
off school to study the RAE Manual for the first
time, and passed. This was not due to any
exceptional ability on my part - simply that the
exam was quite straightforward to anyone who
had some basic maths and had spent time
listening to QSOs on the bands.

THE KEY TO SUCCESS
THE SWL apprenticeship served us well until
this decade. Communication was expensive
and exclusive. To join this attractive activity we

had to suffer the syllabus of
the RAE and wait for an exam
opportunity. Mobile phones
and the Internet have changed
this for ever. Is it really sensi-
ble to believe that we can put
the clock back? Why then do
we expect the methods for re-
cruitment of the past to con-
tinue to work?

RADICAL CHANGE
MY CURRENT school RAE class started with
a record number of students, fourteen YLs aged
14 to 17, but why? Because a decision had been
taken to motivate them to start the course.

Amateur radio has made our school world
famous on a few occasions, especially for its
contacts with Mir and the US Space Shuttle.
Our students who have put the hobby down
on their UCAS forms have invariably found
that they are quizzed on this and hence stand
out from the crowd. The word soon gets
around that perhaps a tricky technical exam
can lead to an interesting and unusual pas-
time. But what is the greatest detractor to
motivating people to take up our hobby - the
RAE / NRAE syllabus?

SOMETHING DIFFERENT
IN 1990 I took up a new hobby - recreational
flying. The minimum course of instruction is 43
hours, not dissimilar to the time taken for many
to study for the RAE. I was hooked when given
a trial lesson and the instructor handed the
controls to me after only ten minutes in the air!
If I had been told that I would have had to study
for the whole course without being able to pilot
the plane I doubt I would have had the motiva-
tion to continue. Would you be happy for the
granting of a PPL to someone who had studied
the theory of flying but never been allowed to
pilot the plane until the end of the course?  But
this is just what we do with amateur radio!

In a PPL course, the whole ethos is to make
you a safe and competent pilot by experience
and practice. Not only do you pilot the aeroplane
almost the whole time under the supervision of
your instructor, but you must do at least 10
hours solo fight without an instructor present to
qualify. In such a safety-conscious activity as
flying, if a student pilot can be trusted to ‘go

solo’, never mind take control of the plane, why
is this a total impossibility with amateur radio?
We are not talking here of greetings messages,
this is not training in station operating. What do
you think the difference in motivation would be
if amateur radio courses could be presented as
a practically-based exercise in safe and compe-
tent operation, plus essential EMC and radio
theory?

As well as the practical course, pilots must
also take examinations - all multiple choice - in
the essential but basic theory of safe practice.
These carry a 70% pass mark, but the question
bank is available - on the premise that if you can
answer all the questions set - you have the
knowledge to navigate and pilot the aeroplane
safely. Surely if the CAA are happy with this
ethos, the RA ought to be prepared to consider
a similar licence route?

DECISION TIME
IF WE REALLY are to a make a significant
change to the health of the hobby in the 21st
century - is not action needed now? I have spent
several years trying to convince my colleagues
that radical initiatives such as the STELAR
teachers’ RAE programme are worth support-
ing with concrete action and funds, but with
limited success. Has the time come to demon-
strate to the RA et al. that the majority opinion
amongst UK amateurs is that the hobby is too
valuable to lose via apathy? If you agree that the
RA should seriously consider a new initiative
to reform the current RAE & NRAE syllabuses
to turn them into practically-based courses where
operation under supervision during training is
a positive requirement, then register your opin-
ion by an e-mail to g3xwh@amsat.org or fax on
01423 871027.

Please do take a minute to register your
opinion - whether it is for or against such a
change - apathy is our worst enemy.               ♦

* 7 Carlton Road, Harrogate HG2 8DD.

The opinions expressed in Speakers'
Corner are not necessarily those of

the RSGB or Council

G3XWH goes through a pre-flight
check of his plane.
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Newcomers’ News
News and Comment from and for Amateur Radio's Newcomers. Compiled by Steve Hartley, G0FUW  *

Spread The Word!
Send your news and

colour photos to: Steve
Hartley, G0FUW, QTHR

SINCE I AGREED to take
over Newcomers’ News, I
have been on the lookout for

items of interest to include and
several  readers have already been
in contact with information and
contributions. Keep the news
coming and send any contribu-
tion to the address at the foot of
the page or via e-mail  to
newcomers@rsgb.org.uk Photo-
graphs, diagrams or special QSL
cards are particularly welcome.

NOVICE
CONSTRUCTION
OVER THE LAST two years
there has been much debate about
what projects Novice students
should build. The Novice Stu-
dents Handbook written by John
Case, GW4HWR, describes a
simple Medium Wave receiver
(the MWRx) built using the little
ZN414 integrated circuit together
with an audio amplifier made
from three discrete transistors.
In 1997 Ferranti, who manufac-
tured the ZN414, announced that
they had discontinued its pro-
duction and the project seemed
doomed.

In all his newsletters since the
Ferranti announcement, Phil
Mayer, G0KKL, who was the
Project YEAR co-ordinator un-
til recently, asked for views on
what project should replace the
MWRx and I know a number of
instructors replied.

That said, several component
suppliers are still advertising the
ZN414, so stocks must have
been better than we feared;
Kanga Products are offering a
replacement IC, the MK484. It
seems that novice students can
still build the MWRx after all!
Do you have any thoughts on the
subject? If you are a Novice In-
structor, what do your students
build? If you have recently com-
pleted a Novice course, why not

let me know what you made
and whether you found it use-
ful or not?

MORE RAE PRACTICE
LAST MONTH I mentioned the
RAE practice software by Murray
Ward, G3KZB, and this month I
would like to draw your attention
to another excellent study aid for
those preparing for the Radio
Amateurs’ Exam. Some readers
will already be familiar with the
books written by Ray Petri,
G0OAT, but the revision of his
End of Course Test Papers book
seems to have gone more or less
unnoticed.

In May 1998 the City & Guilds
Institute changed the format of
the RAE by combining the two
papers into one examination and
shifting the emphasis of the ques-
tions slightly. The changes meant
that many of the standard text-
books on the subject needed re-
vision, including the RSGB’s
own Radio Amateurs Examina-
tion Manual, now in its sixteenth
edition.

Petri’s revised End of Course
Test Papers book contains 10
complete test papers in the re-
vised RAE format and is de-
signed for self-testing or group
use. Not only are the correct an-
swers given at the end of each
paper but they are explained in
Ray’s straight forward, easy to

understand fash-
ion. Whilst these
papers do not
contain actual
City and Guilds
questions, the
format is the
same and the
learning points
are entirely rel-
evant. It most
certainly is an
extremely use-
ful book for
those preparing
to sit the RAE.

FIRST CONVENTION
VISIT
A LITTLE WHILE ago I was
given a copy of a newsletter from
the Trowbridge Amateur Radio
Club. The eight page newsletter,
Frequency, gives details of forth-
coming events, a report on local
RAE & NRAE training, the re-
sults of the club’s tenth annual
144MHz foxhunt and an inter-
esting article by Jan Verduyn,
G0BBL, about his visit to the
1999 Dayton Convention with
other  members  of  the
Trowbridge club.

Jan, G0BBL, Erle, G3BJC, and
Steve, G0XAR, had decided to
visit Dayton to see what all the fuss
was about. Jan reports that Dayton
is a BIG, BIG event, with over
3500 stalls in the flea market alone!
As well as attending the conven-
tion and delivering a presentation
on their QRP2000 project, they
helped George Dobbs, G3RJV, to
man the G-QRP Club’s stand, re-
cruiting some new members and
selling club kits and books. I ex-
pect they needed a rest when they
returned to the UK!

 I remember thinking my first
rally at Belle Vue, Manchester
was enormous, but it seems the
Trowbridge gang have gone one
better! Do you have any tips for
newcomers making their first
visits to rallies or conventions?

INSPECTOR MORSE?
SLOW SPEED contests are held
every year to allow those who are
new to  CW, or those who prefer to
take their time over a QSO, to take
part in a ‘fun’ contest. Last year my
predecessor Esde, G0AEC, re-
ported that some stations taking
part in the contests were refusing to
send slower (QRS, for those still
learning the Q-code),  defeating the
object of the exercise.

Alan Oatey, M0AVN, has writ-
ten suggesting that volunteer ‘po-
licemen’ should be appointed to en-
force the ‘slow Morse’ rules. What
he is proposing is that a number of
stations, or indeed short wave listen-
ers, should listen in to the contest and
note any station operating at too great
a speed. Their check logs would then
be used by the contest co-ordinators
to penalise, or perhaps disqualify the
offending entrants.

Personally, I can see problems in
judging the exact speed of sending
and getting enough volunteers to
cover the whole of the contest area.
A matter for the Contest Committee
perhaps? Are there enough stations
willing to QRS? What do you think?
Do you know where to find easy-
to-read CW for newcomers?

JACK’S PROGRESS
THE PHOTOGRAPH in last
month’s column included Jack,
2E1HGN. Since then Jack has
successfully attended the Morse
Campaign weekend at RSGB
headquarters and is now the proud
holder of 2E0AUL. Jack was the
youngest at the camp but was not
at all perturbed by that. He also
took time out from his Morse
classes to operate in the RSGB
shack under supervision, work-
ing into New Zealand. Well done
Jack - M5 next, perhaps?    ♦

Tracy Hartley, G0FUW Junior Operator, ‘short-wave
listening’ on the ZN414 Novice Medium Wave Receiver
- see ‘Novice Construction’.
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An Introduction to SIDs
By Gwyn Williams, G4FKH  *SUDDEN IONOSPHERIC

Disturbances are a well-
documented phenomenon

associated with solar flares. You
cannot discuss one without in-
volving the other. Thus, SIDs
can be introduced in the follow-
ing way.

The solar flare serves as a use-
ful indicator of solar activity,
since more occur when the Sun
is more active. They also have
direct consequences for the iono-
sphere. In 1937, J H Dellinger
recognized that fadeouts in high-
frequency radio propagation
were the result of abnormally
strong absorption in the iono-
sphere, occurring at the same
time as a solar flare. The fadeout
had a rapid onset and a typical
duration of tens of minutes, like
the visible flare. Because they
begin suddenly, all the immedi-
ate effects of a solar flare are
known as Sudden Ionospheric
Disturbances (SIDs). For a long
time the absorption effect dis-
covered by Dellinger was called
the ‘Dellinger fade’, but is now
generally termed the Short Wave
Fadeout (SWF) [1]. SWFs only
effect the sunlit side of the earth.

The nature and timing of the
SWF immediately provide two
clues to its nature. The simulta-
neous nature of the fadeout and
the visible flare shows that the
cause is electromagnetic and the
occurrence of radio absorption
indicates that the electron den-
sity in the D-region has been
increased. When it became pos-
sible to measure hard X-rays from
rockets it was observed that they
intensified by several powers of
ten during a flare; thus the SWF is
now attributed to the X-rays emit-
ted from the flare.

In fact there are a wide range
of ionospheric disturbances, as
summarized in Table 1. Though
the effects are most marked in the
D-region, E- and F-region effects
can also be detected. The elec-
tron content, governed mainly
by the F-region, is increased by a

few percent. The range of effects
shows that a considerable band
of the spectrum is enhanced.
Moreover, there is some differ-
ence of timing: extreme ultravio-
let (EUV) radiation and the hard-
est X-rays tend to be enhanced
early in the flare, whereas the
softer X-rays last longer and cor-
respond more closely with the
optical flare.

All SID effects cover the whole
of the Earth’s sunlit side and are
essentially uniform except for a
dependence on the angle of the
Sun to the horizon (ie when the
Sun is directly overhead it is at
90° and when at the horizon 0°).
Even flares that are not observed
visually can be detected by their
ionospheric effects and some
properties of the flare deduced.

SOLAR FLARES
A SOLAR FLARE is a sudden
brightening of a small area of the
Sun’s photosphere, which is the
part of the Sun that can be seen
(see Fig 1). This may last be-
tween a few minutes and several
hours. Flares are classified on a
scale of 1 to 4 according to the
area of the brightening when the

Sun is viewed in Hα light (656.2
nm wavelength). In addition, very
small brightenings are designated
‘S’ for ‘subflare’. Flares tend to
develop near the long lasting dark
areas, called sunspots, and the
regions of enhanced Calcium-K
and Hydrogen-α  emission,
known as ‘plages’.

Flare activity and its resulting
radiation may vary extensively
from hour to hour. The short-
term activity, which may be re-
lated to short-term HF effects, is
correlated with SIDs, and are
closely related to other solar fea-
tures which are responsible for
certain geomagnetic substorm
phenomena, enhanced auroral
activity and ionospheric storms.
Flares are classified similarly, but
another optical designation pro-
vides an indication of the bright-
ness: ‘F’ is faint, ‘N’ is normal,
and ‘B’ is bright. The most im-
portant flare classification for
association with ionospheric ef-
fects is the flare strength as meas-
ured in the X-ray band. Table 2
shows the X-ray classification in
the 1-8 angstrom band (0.1-
0.8nm).

The number of X-ray flares

observed during solar cycle 21
totalled 172. About ten times
more optical flares were ob-
served than X-ray flares. More
X-ray flares were observed fol-
lowing sunspot maximum than
at the peak itself. Fig 2 shows
that flare activity and storm oc-
currence were not strongly cor-
related with sunspot number, at
least during solar cycle 19. De-
finitive patterns linking sunspot
activity with ionospheric storms
or solar flares (and thus SIDs)
have been elusive, since observ-
able relationships seem to vary
from cycle-to-cycle [2].

IONOSPHERIC
RESPONSE
SIDS CONSTITUTE those
events which arise as a result of
the atmospheric interaction with
electromagnetic flux from solar
flares. We recognize that the Sun
is the ultimate source for a large
variety of ionospheric and
magnetospheric effects. Many of
these are of some importance in
HF working, while others are
only of marginal interest. There
are many types of SID which are
observed, and many are only of
importance to long wave sys-
tems or have limited diagnostic
application. At HF the most im-
portant form is the SWF, al-
though a relatively small and

Fig 1: Yohkoh X-ray image of a Solar Flare, combined image in soft X-rays (left) and soft X-rays with hard X-ray
contours (right).
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sudden enhancement in the F2
layer critical frequency (f

o
F2)

may also be observed. The SWF
that affects the entire sunlit iono-
sphere is by far the most impor-
tant form of SID. An X-ray flare
generates a significant increase
in D-layer ionization content
with a temporal pattern, which
mimics that of the flare itself.
This results in an increase in the
product of the electron density
and the collision frequency. Put
simply, the definition of colli-
sion frequency is just the number
of collisions that one particle
makes with others in one sec-
ond. It is the growth of this prod-
uct which accounts for the ab-
sorption of HF signals.

GEOMAGNETIC
STORM
A GEOMAGNETIC storm de-
velops as the direct result of the
energy transferred from the so-
lar wind to the magnetosphere in
a series of substorm events. We
can regard the geomagnetic
storm as being composed of two
parts:

1. An initial (short-lived) posi-
tive phase associated with an
increase in the horizontal com-
ponent of the magnetic field,
which is followed shortly by
enhanced auroral displays, and

2. a main negative phase (or
bay) in the horizontal field in-

tensity which may last for sev-
eral days.

The initial phase is associated
with short-lived enhancements
in electron concentration at at-
mospheric heights, while the
main phase is associated with
large-scale decreases in electron
concentration. By monitoring the
total electron content of the iono-
sphere we can see how an iono-
spheric storm is almost a one-to-
one mapping of the geomagnetic
storm-time profile. Since f

o
F2 is

of fundamental importance in
sustaining ionospheric skywave
propagation for long-haul HF
communications, an ionospheric
storm may have a substantial

Table 2: Classification of X-ray flares.
The X-ray flux is referred to that value
which would be observed at 1AU (the
earth’s distance from the sun). The
units are in watts per square metre.

   Class of E, Flux level
X-ray flare      at 1AU

     C 10-6 < E < 10-5
     M 10-5 < E < 10-4
     X E > 10-4

Table 1: SID phenomena.

Fig 2: Comparison of sunspot number, the number of ionospheric storms, and
the number of SIDs for solar cycle 19.

Technique Effect Region Radiation

SWF (Shortwave HF radio Absorbtion    D Hard X-rays

Fadeout) propagation 0.5-0.8 Å

SCNA (Sudden Cosmic Riometer Absorbtion    D Hard X-rays

Noise Absorption) 0.5-0.8 Å

SPA (Sudden Phase VLF radio Reflection    D Hard X-rays

Anomaly propagation height  reduced 0.5-0.8 Å

SEA (Sudden Enhance- VLF Intensity    D Hard X-rays

ment of Atmospherics) Atmospherics enhanced 0.5-0.8 Å

SFE ({magnetic} Magnetometer Enhanced    E EUV & soft

Solar Flare Effect) ionosphereic X-rays

SFD (Sudden HF Doppler Reflection E & F EUV

Frequency Deviation) height  reduced

-  (Electron content Faraday Content    F EUV

enhancement) effect enhanced

negative influence on perform-
ance within a designated com-
munication zone.

IONOSPHERIC
STORM
GEOMAGNETIC storms have
their origins in the magneto-
sphere. Their association with
the auroral zone and some in-
sight into the ionospheric re-
sponse have been mentioned.
What we now need to mention
are the effects which ionospheric
storms have on certain HF sys-
tem parameters, including the
Maximum Usable Frequency
(MUF).

The ionospheric storm is the
ionosphere’s response to a
geomagnetic storm, and it may
be the most important solar-in-
duced phenomenon from the
point of view of HF propagation
impact. Ionospheric storms are
known to introduce substantial
and lasting decreases in F region
electron concentrations, which
have the effect of reducing the
availability of the upper portion
of the HF spectrum. This is true
even during the daytime.

At mid-latitudes the iono-
spheric storm signature is one in
which the F region ionization
momentarily increases in the
dusk section following Storm
Commencement (SC), after
which it decreases dramatically.
The initial short-lived enhance-
ment is observed in f

o
F2 records

and is correlated with the initial
positive phase of the
geomagnetic storm. The main

phase of the geomagnetic storm
is correlated with an attendant
f

o
F2 decrease. This reduction in

f
o
F2 may last for a day or longer.

It is thought that the initial en-
hancement in f

o
F2 is a result of

electrodynamic forces and the
long-term f

o
F2 reduction with

ionospheric heating.
An enhancement in the MUF

is observed to occur within the
first 12 hours of a Sudden Storm
Commencement (SSC), in step
with the initial positive phase of
the associated geomagnetic
storm, but it lasts for only a few
hours. The major effect is asso-
ciated with the main phase con-
dition, during which time the
decrease in MUF may exceed
10% of the undisturbed MUF for
about 24 hours, depending upon
the season. This effect starts
roughly 12 hours after a SSC
and may persist for several days.

CONCLUSIONS
A SID IS A phenomenon that is a
direct consequence of a solar flare.
The effects are numerous and
have far-reaching consequences
on HF propagation. These ef-
fects include SWF (of prime im-
portance and most disruptive),
sudden enhancement of atmos-
pherics and sudden frequency
deviations, to name just a few.
The lengths of disruptions vary,
as do the number of occurrences
per solar cycle. Research into
this cause and effect cycle is still
taking place, particularly the cor-
relation of SIDs to other solar
phenomenon.

REFERENCES
[1] J K Hargreaves, The Solar-
Terrestrial Environment, Cam-
bridge University Press, 1992.
[2] John M Goodman, HF Com-
munications – Science and Tech-
nology.                                     ♦
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A Colourful Voltage Monitor
By David Clark  *PROBABLY THE most

common unit used in elec
trical, electronic and radio

engineering is the volt, which is a
measure of the amount of energy
associated with the electrical
charge of electrons at a particular
point. One volt is defined as one

joule of energy per coulomb of
charge, and there are two main
situations where it is encountered.
The first is where a voltage is

Fig 1: The device works by comparing a divided fixed voltage to a divided sample
of the voltage being monitored.

‘dropped’, for ex-
ample across a re-
sistor, and this is a
measure of the
energy lost as a
current flows (ie
electrons move)
against that resist-
ance. This is usu-
ally referred to as Potential Differ-
ence, or PD. The other is where a
device gives energy to the elec-
trons, and ‘drives’ them, in the
form of an electrical current, around
a circuit, for example a signal gen-
erator or a battery. In this case the
voltage is usually referred to as the
Electro-Motive Force, or EMF. So
when measuring the voltage of a
battery we are measuring how much
energy the battery is capable of
giving to the circuit of which it is
part. As the energy stored in the
battery is used up, its output volt-
age falls, an indication of the fall-
ing amount of energy available to
‘drive’ the electrons. Often the de-
gree to which a battery has been
‘used up’ is of more interest than
the actual voltage output, and in
this case an indication of a voltage
‘range’ is more useful.

This project uses a series of
LEDs to indicate when a voltage
falls below twelve volts, when it is
inside an acceptable range of
twelve to thirteen volts, when it is
inside a second acceptable range
of thirteen to fourteen volts, when
it is a little too high at between
fourteen and fifteen volts, and to
warn when it is above a maximum
acceptable fifteen volts. With these
ranges it is ideal for monitoring
car battery voltage, and when us-
ing re-chargeable batteries to
power equipment ‘around the
shack’ or ‘in the field’.

HOW IT WORKS
TO GIVE A meaningful output in
the form of a sequence of ranges,
a series of reference points are
needed with which to compare the
test voltage. These reference

voltages can easily be generated
using a resistance divider chain,
however the main reference from
which all these are derived needs
to be stable at all times, and it is not
sufficient simply to connect the
resistor chain across the supply
battery. If this technique were to
be used the reference voltage
would of course change as the
supply battery aged, or when it
was subject to different load cur-
rents. In this project a Zener diode
is used to achieve a stable refer-
ence voltage. These devices are
semi-conductor diodes connected
‘backwards’, ie reverse biased, and
when used like this the normal
flow of current through them is
blocked. However, all semicon-
ductor devices have a ‘leakage’
current which is a small current
that passes in the ‘wrong’ direc-
tion, and Zener diodes are de-
signed to give a particular fixed
voltage across them when this
leakage current is flowing.

Each reference voltage from the
resistance divider chain is fed to the
‘-’ input of its own comparator, the
test voltage being connected to all
of the ‘+’ inputs. Thus the output of
an individual comparator will be
around 0V unless the test voltage
rises above the comparator’s refer-
ence voltage, at which point it will
switch over to a value close to the
positive supply voltage. By con-
necting each output to an LED with
its own driver transistor to provide
enough current, the LEDs will light
up in turn as the test voltage in-
creases.

Since the test voltage will nor-

58 Murray Road, Sheffield, S Yorks S11 7GG.
E-mail davidclark@btinternet.com

The components laid-out on stripboard. The monitor
could be put into a project box or the LEDs mounted
remotely, if desired.
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COMPONENTS
Resistors
(all metal film, 0.6W, 1%)
R1 1k2
R2 300R
R3-R6 1k
R7 12k
R8, R10, R12, R14,
R16 20k
R9, R11, R13, R15,
R17 470R

Semiconductors
IC1 LM324
TR1-TR5 BC109C
D1 BZYC3 Zener

(3V, 0.5W)
D2 TLR114A

red LED
D3, D6 TLY114A

yellow LED
D4, D5 TLG114A

green LED

Miscellaneous
S1 SPDT switch
Stripboard
Battery clip
PP3 battery
Crocodile clipsFig 3: Pinouts and connections of the

semiconductors.

Fig 2: Stripboard layout of the
colourful voltage monitor. mally be higher than the circuit

supply voltage, the test voltage
and the reference voltages are both
scaled down by the same amount,
in this case by a factor of five. The
test voltage is scaled by a simple
voltage divider, the reference
voltages by using a 3V Zener di-
ode (the maximum reference volt-
age before scaling being 15 volts).

The ‘<12 volt’ indication is given
by switching the LED driver di-
rectly from the scaled test voltage.
In this way a false ‘<12 volt’ indi-
cation is not given when there is
no test voltage connected.

CIRCUIT
THE CIRCUIT diagram for the
voltage monitor is shown in Fig
1. The comparator functions are
obtained by using the operational
amplifiers (op-amps) of IC1 wired
without any feedback. In this con-
figuration the op-amp’s high gain
means the output can only ever
be equal to the positive or nega-
tive (0V) supply voltage, depend-
ing upon whether the voltage at
the ‘+’ input is more positive or
more negative than the voltage at
the ‘-’ input.

The transistors all operate as
switches, ie they are either ‘on’
(conducting) or ‘off’ (non-con-
ducting). When they are ‘on’ the
transistor passes enough current
to light the LED (the op-amp

output alone cannot reliably pro-
vide enough current to do this).
The values of resistors chosen in
the transistor/LED part of the
circuit are those that limit
voltages and current flows to the
working values of the transistors
and LEDs.

CONSTRUCTION
THE STRIPBOARD layout for the
project is shown in Fig 2. The
LM324 quad op-amp integrated
circuit, the transistors and the
LEDs, all need to be connected
the ‘right way round’, and Fig 3
shows the correct orientation of
these devices. An important point
to note is that the ‘positive’ test
lead needs to be connected to the
more positive terminal of the bat-
tery under test, so it is useful to use
red and black wires respectively
for the test leads.

COMPONENTS
AN LM324 QUAD op-amp was
chosen as it gives four devices in
a single package and can be pow-
ered from a single supply voltage.
The transistors are a general pur-
pose NPN type, and similarly the
LEDs are different colours of a
general purpose type. The lower
the tolerance value of the resistors
used for the voltage divider chain,
the more accurate the reference
voltages.

IN USE
SIMPLY CONNECT the test leads
to the voltage being monitored (en-
suring that the ‘positive’ test lead is
connected to the more positive ter-
minal), and switch on!                 ♦
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What Do You Know?
By RSGB StaffHAVING TAKEN a rest,

the quiz is back, so if
you’re planning to take

the RAE soon why not run
through these C&G-style ques-
tions?

The answers will appear next
month.

RAE QUESTIONS
1. Referring to Fig 1, which

keyed transmit waveform
would be least likely to re-
sult in key clicks?
a. a
b. b
c. c
d. d

2. The Q-code for ‘I am ready
to transmit’ is:
a. QTH
b. QRV
c. QSP
d. QRT

3. What are the components
normally found in a low pass
filter?
a. Resistors and diodes
b. Capacitors and resistors
c. Inductors and capacitors
d. Diodes and inductors

4. When calling CQ on CW,
the invitation for someone
to call you is:
a. K
b. KN
c. AR
d. CT

5. A coil has an approximate
inductance of 0.1H. What
would be its reactance at
800Hz?
a. 250Ω
b. 500Ω
c. 80Ω
d. 0.02Ω

6. What is the nature of the
power source that causes the
current shown in Fig 2 to
flow in the resistor R?
a. Smoothed DC
b. Half-wave rectified DC
c. Full-wave rectified DC
d. AC

7. What electronic components
are used to limit the audio
signal in a simple noise
limiter circuit?
a. Capacitors
b. Field Effect Transistors
c. Diodes
d. Inductors

Fig 1: Which waveform is least likely
to result in key clicks?

Fig 3: What frequencies emerge?

Fig 2: What kind of power source
produces current flow like this?

8. If you were to make a radio
contact across the Atlantic
on 14MHz, via what mode
of propagation would your
signals have been carried?
a. Ionospheric
b. Sporadic-E
c. Ground wave
d. Tropospheric

9. The 28MHz amateur alloca-
tion in the UK lies between:
a. 28.000-29.700MHz
b. 28.000-30.000MHz
c. 27.600-29.000MHz
d. 28.999-29.000MHz

10. What are the frequencies
that you would expect to
find at the output of the
double balanced mixer
shown in Fig 3?
a. 4MHz, 5MHz,

9MHz, 14MHz
b. 5MHz, 9MHz
c. 4MHz, 14MHz
d. 4MHz, 9MHz, 14MHz

11. What is the likely effect of
operating a single sideband
transmitter that is non-lin-
ear?
a. The signal will sound dis-

torted and spread out
b. The modulation index

will be reduced
c. The antenna might be

damaged
d. It will make the VFO

drift

12. The impedance at the
feedpoint of a full-wave loop
antenna is approximately:
a. 35Ω
b. 50Ω
c. 90Ω
d. 300Ω

ABBREVIATIONS AND SYMBOLS
AC Alternating Current
CW Continuous Wave (Morse)
C&G City & Guilds (examination body)
DC Direct Current
G-QRP Club Club devoted to low power operation
HF High Frequency
IC Integrated Circuit
LED Light Emitting Diode
MHz Megahertz (one million Hertz)
NPN Negative Positive Negative (a type of transistor)
NRAE Novice Radio Amateurs Exam
Q-code Three letter abbreviation code (see below)
QRP Low power
QSL Confirmation of a contact (usually a card)
QSO A contact
RAE Radio Amateurs Exam
RSGB Radio Society of Great Britain
SPDT Single Pole Double Throw (a type of switch)
UK United Kingdom
V Volt (the electrical unit of potential)
VLF Very Low Frequency
W Watt (the electrical unit of power)
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* 22 Island Wall, Whitstable, Kent CT5 1EP.
E-mail: eurotek.radcom@rsgb.org.uk

eurotek
edited and translated by Erwin David, G4LQI*

THE DOPPLER effect is key to the
task. The beacon signal is received by
the satellite (uplink), frequency-con-

verted in the beacon transponder and returned
to earth (downlink). The speed of the satellite
with respect to the earth causes, by virtue of
the Doppler effect, frequency shifts be-
yond that applied by the transponder.

Here is a realistic example: The beacon
sends at 145,000kHz. At a given instant, the
satellite receives it shifted down (increasing
distance between beacon and satellite) by
4kHz, ie at 144,996kHz. The transponder
converts this to 436.804MHz. If, at the same
instant, the distance from the satellite to the
observer also increases, another downshift
occurs, say 8kHz, making the observed fre-
quency 436.804 - 8 = 436,796kHz.

The relationship between frequency shift
and the relative velocity between transmitter
and receiver is given in Equation 1.

PRACTICALITIES
THE COMPLEXITY AND the number of
mathematical operations requires the use
of a computer and special software. The
theory towards the solution of the problem
is given below. The software would in-
clude the data normally computed by ama-
teurs to track satellites, hereafter called
‘orbit data’. The rest of the software has
yet to be developed.

INPUT DATA
REFERRING TO Fig 1, to find the coordi-
nates (longitude and latitude) of a beacon at
‘B’, we need to know:

a) The carrier frequency of the beacon
b) The coordinates (longitude, latitude and

altitude) of the receiver at ‘A’
c) The frequency conversion in the

transponder of the satellite
d) Orbit data in real time, including:

● The speed of the satellite toward or
away from ‘A’

● The speed ‘V’ of the satellite along
its trajectory

● The distance ‘SA’
● The coordinates of ‘T’, the vertical

projection of ‘S’ onto the earth
● The altitude (asl) of the satellite,

‘ST’

THE METHOD
THIS INVOLVES several stages.

a) For a given moment, t
0
, the following is

known:
● The velocity V

0
 of the satellite along

its path (from its orbit data)
● The exact frequency f

0
 received at

‘A’, eg 436,796kHz
● The speed V

A0
 of the satellite toward

‘A’, (or away from A, depending on
sign) (from its trajectory data).

Plugging these data and the known fre-
quency conversion by the transponder into
Equation 1, it is found that the signal is
received by the satellite on 144,996kHz. From
the difference between that frequency and the
known frequency transmitted by the beacon,
ie 145,000kHz, the speed  V

B
 of the satellite

towards or away from the beacon, at T
0
,

can now be computed.

b) For t
1 
= t

0
 + ε (ε being eg 30sec) a new

set of data is generated as in a) above,
including V

B1
, while the trajectory data

yield the distance ∆, travelled by the
satellite between t

1
 and t

0
. See Fig 2.

c) Knowing  V
0
, V

1
, ∆, V

B0
, V

B1 
permits

calculation of the distances S
B0

 and S
B1

between the satellite and the beacon.
Equation 2 applies.

Of the pyramid ATBS (Fig 1) the follow-

ing are known:

● The coordinates of A and (from orbit
data) T, which permits calculation of
the great-circle distance AT from
Equation 3.

● The distance SA (from orbit data)
● The distance ST (from orbit data)
● The distance SB, as computed above.

These data permit the great-circle distances
BA and BT to be obtained from Equations
4, 5 and 6.

The three sides of the spherical triangle
ATB (Fig 1) are known, as well as the geo-
graphic coordinates of A and T. This permits
calculation of the coordinates of B, the bea-
con. The fox has been spotted!

The spherical trigonometry, based on Equa-
tion 1, is rather complex and is not given here.

ACCURACY
FROM EQUATION 2 it is apparent that the
accuracy of the distance ‘BS’ depends on
∆, V

A0
, and V

0
. If the orbit data ∆ and V are

accurate within 2%, and the measurement of
the sum of the two Doppler frequencies
within 5%, the distance BS can be an unac-
ceptable 12% off. This error can be reduced
by repeating the procedure at well-defined
intervals (say every 30 seconds) for as long
as the beacon can be heard via the satellite
and then averaging the results.

The software to be created ought to include
a mathematical error computation and display
it along with the coordinates of the fox. The
following observations apply:

● The coordinates of the observer, A,
must be precisely known.

● The trajectory of the satellite must be
precisely known; it can be verified by
comparison with data furnished by
NASA at http://oisysop.atsc.allied.com

A celestial foxhunt! The location
of a beacon received via an ama-
teur satellite can be computed from
the satellite trajectory and the Dop-
pler frequency shifts. André Cantin,
F5NJN, explains the geometry and
provides the formulae in Radio-
REF 6/99 and asks for a computer
program.

Fig 1: The geometry of a terrestrial beacon ‘B’ (the
fox), an orbiting satellite ‘S’ and a receiver at ‘A’
(the hunter).

Fig 2: As in Fig 1, and duplicated after a short delay.
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Equation 1: For decreasing or increasing distance,
resp. in which: f0 =  transmitted frequency, fS =
received frequency, C  =  the speed of light, V  =  rate
of increase or decrease of the distance between
transmitter and receiver.

Equation 2:

Equation 3: AT is the angle subtending the great
circle distance AT referred to the centre of the
earth. This formula is valid for one quadrant of the
globe only. In other quadrants corrections of ±πππππ/2
or ±πππππ must be applied to the coordinates. A more
generalized formula, valid for all quadrants, can be
found in the ARRL Operating Manual p. 4-4, where
it serves to calculate the great circle distance
between any two points on earth.

cos(AT)=sin(lat A).sin(lat T)+cos(lat A).cos(long A-long T)

Equation 4:

Equation 5: d = distance between the satellite and
the beacon (SB), dCentre = distance between the
satellite and the centre of the earth (ie altitude of
the satellite + radius of the earth), and R = radius
of the earth (6378.16km on average).

Equation 6: BA, AT and BT are the angles subtending
those great circle distances referred to the centre
of the earth and TAB and TBA are spherical angles.

● Rosemany Cox, daughter of G6HL,
would like to donate the contents of her late
father’s station (see photo below). She
says: “My fathers dearest wish was that his
radio should go to someone who would
appreciate it, look after it and - above all -
enjoy it. Everyone I have spoken to so far
has suggested selling bits of it piecemeal,
but I would prefer to follow his wishes if at
all possible and see it go in one lot. . . A
donation to the Churchill Hospital, Ox-
ford, Cancer Research Unit would be much
appreciated.” R A Cox, 7 Thame Road,
Piddington, Bicester, Oxon OX6 0PY.

● The carrier of the beacon must be ultra-
stable; the modulation does not  matter.

● The higher the beacon frequency, the
greater the Doppler shift and the more
accurate the results.

● The greater the satellite speed, the more
accurate the results.

The measurements from several receiver
locations can be combined for better accuracy.

A  CHALLENGE
THE FOREGOING represents a formidable
mathematical task but haven’t suitably trained
and dedicated amateurs accomplished such
feats before? When will the open season for
celestial foxes start?                                   ♦

Vine Antenna Products
Tel  01691 831111, Email ron@gw3ydx.demon.co.uk

The Vine, Llandrinio. Powys SY22 6SH. WebPage
www.gw3ydx.demon.co.uk. Fax 01691 831386

VHF Antennas
Six Metres

M2  6m9 -  39.5ft boom, 11.3dBD ..............£429
M2  6m7JHV -30.6ft boom, 10.6 dBD.........£239
M2  6m7HD -26.75ft boom, 10.2 dBD........£269
Eagle 6m6 - 22.4ft boom, 9.6dBD.......... ....£180
Eagle 6m5 - 16.9ft boom, 9.0 dBD..............£125
M2 6m5 - 15.9ft boom, 8.8dBD...................£179
Eagle 6m4 - 11.7ft boom, 8.0 dBD................£99

Four Metres
Eagle 4m8 - 27.5ft boom, 12.2 dBD.......... £180
Eagle 4m6 - 16.2ft boom, 10.3 dBD.......... £120
Eagle 4m5 - 12.0ft boom 8.0 dBD .............£105

Two Metres
M2 2M24 - 52.75ft boom 15.7 dBD...........£329
M2 2M17 - 33ft boom 14.1 dBD........... ....£199
M2 2M12 - 19.5ft boom 12.4 dBD........ ....£145
Vine 2M12 - 19.5ft boom  12.5 dBD..........£109
M2 2M9 - 14.5ft boom 11.7dBD........... ....£119
Vine 2M9HD - 14.5ft boom 11.7dBD .........£99
Vine 2M9LD - 14.5ft boom 11.7dBD .........£69

Gain  figures are calculated by us. We do  not use
makers claims, which are often exaggerated.

RF Power Amplifiers
HF - Valve

Alpha 99 (replaces 91b) 160-10 manual tuning
1.5 KW o/p..................................................£2395
Alpha 87A auto-tune 160-10m, 1.5kW o/p
“Rolls Royce of amplifiers” ....................£ 4595
ACOM 2000A autotune + remote controller,
160-10m, 2kW o/p .....................................£3495

***NEW ***ACOM !!!
160-6m, manual tune 1 KW o/p ..£ low TBA

160-6m, auto-tune 1kW o/p..........£ low TBA

VHF Valve
Henry 2002A 2m 3CX800A7....................£1595
Henry 2002A 6m 3CX800A7....................£1595
NEW ACOM 2m 1 kW o/p..............£ low TBA

VHF Transistorised
(All 13.8V DC, GaAsFET preamps, etc)
6m - 10W in, 375W out..............................£499
6m - 25W in, 375W out..............................£459
6m - 10W in, 170W out..............................£319
4m - 10W in, 140W out..............................£319
2m - 10W in, 200W out..............................£329
2m - 25W in, 350W out..............................£559

Many others, and preamps - please ask!

HF Antennas, Rotors, etc.
Verticals

GAP Titan DX vertical. Have we sold a lot
of these! 80-10m coverage, as glowingly
reviewed in PW magazine............£319.95

Minibeams
(we only sell the minibeams that WORK)
GFL HF2, turning radius 11.5ft........£349
Force 12 C-3SS, radius 13.5ft...........£439

Quads
The GemQuad, with the lattice spreader
construction, has the lowest windload.
These are the best. 2el 20/15/10.......£350
3 ele extension kits also in stock.

Rotators
Let us know what you need to turn, or
elevate. We stock the best from Create,
M2 and HyGain.

***F T 1000 MP***
RX improvement kits still available. Small
kit reduces AF hiss and improves overall
sensitivity. Easy no-soldering fit.....£49.95
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TUNING DIODES OR
VARIABLE CAPACITORS?
JOHN H TAIT (ex-GW8MGF) raises a de-
sign point of practical consequence which,
although noted in TT some 30 years ago,
seems to have dropped out of general discus-
sion. Put briefly, are there snags in using
electronic tuning diodes (voltage-variable di-
odes/varactor/varicap diodes) in applications
where formerly mechanically-variable capaci-
tors held sway?

He writes: “A problem that troubles me is,
if the capacitance of a varicap diode is volt-
age dependent, why in a VCO/VFO using
such a device(s), is there not a high level of
sideband noise and frequency instability
caused (by harmonic generation) as the ca-
pacitance of the varicap diode changes dur-
ing each oscillatory cycle? I would expect
this problem to be severe in VCOs with a wide
tuning range, where the capacitive contribu-
tion of the varicap would be a large propor-
tion of the total resonant circuit capacitance.
Furthermore, at low levels of DC control
voltage on the varicap, where the oscillatory
voltage becomes a significant fraction of the
control voltage, and hence the capacitance
change (dC/dV) per cycle is high, how does
the oscillator manage to work at all? Is the
change of capacitance a DC phenomenon,
remaining static in the presence of high fre-
quency AC? If this were the case, varactor
multipliers would not work. Is there a funda-
mental difference in the physics of a varicap
diode and a varactor diode? I have asked
these questions of some very clever design-
ers of frequency synthesisers and have yet to
receive a plausible answer. I confess I would
not know where to start analysing these fac-
tors and their effect on oscillator perform-
ance. The differential equations must be hor-
rific. Readers may be interested in this prob-
lem and someone may know the answer.”

Some 30 years ago I included an item in TT
(later included in many editions of ART) that
answers some, but not all of these questions.
The following is an abridged version: “The
principle of using the variable capacitance of
a semiconductor diode, when subject to
changes in reverse bias, has many useful
applications, using only a DC potentiometer
at the control point for such purposes as the
simple production of NBFM and in broadcast
VHF and TV receivers for automatic fre-
quency control (Fig 1(a))… Special diodes
such as varicaps and varactors have been
developed for this application, but it is often
more economical to make use of conven-
tional semiconductor diodes - from germa-
nium point-contact signal diodes (though
these have only a small capacitance varia-
tion) to silicon power diodes, and zener di-

C RSGB RC2422

Fig 1: Principles of electronic tuning diodes: (a)
how a reverse-biased semiconductor diode can
replace the variable capacitor in a tuned circuit,
with its capacitance varied by changing the
reverse bias; (b) ganged control of diode-tuned
circuits is possible provided the diode-
capacitances track; (c) it is preferable to use two
back-to-back diodes to reduce spurious
responses.

odes. [There is thus seemingly no fundamen-
tal difference in the physics of various forms
of diode, although the capacitance range may
differ widely - G3VA] . . . When the technique
is used to provide ganged electronic tuning
(Fig 1(b)) care must be taken to use diodes
with similar tracking (special diodes have
been developed which track within an accu-
racy of 1%).”

Current practice is generally to use fixed
sub-octave or band filters for the signal fre-
quency stages, to eliminate the need for
ganged tuning and also to avoid introducing
non-linear devices into the front-end of the
receiver. The limiting factor with the use of
electronic tuning is often the relatively low Q
of the diodes at HF or VHF. . . Some further
useful information was given in the Marconi
Point-to-Point Telecommunications journal
in February 1965, in which it was noted that
at low reverse bias voltages the temperature
coefficient of the capacitance of a tuning
diode becomes worse, and what is more
serious, the Q falls. In the Marconi design, the
lowest reverse bias voltage was limited to 1V,
although this appreciably restricted the ca-
pacitance variation. Another problem is that
very strong unwanted signals could cause the
diode to conduct, resulting in cross modula-
tion. This problem is much reduced by the 1V
bias limitation, and a further useful reduction
in spurious responses can be obtained by
using two diodes in a back-to-back configu-
ration: see Fig 1(c).

A further reference to problems with elec-
tronic tuning appeared in the January 1970
of the same (long defunct) Marconi journal,
presenting the design of a professional com-
munications receiver. The variable LC oscil-
lator covered a tuning range of 2MHz and

was used with a series of crystal oscillators:
“Tuning [of the oscillator] by varying
inductor permeability by passing high mag-
netising currents has been tried, but suffers
from hysteresis effects, temperature change
and, what is more important, introduces
non-linear distortion. By using large capaci-
tance varactor diodes it was possible to
design a good workable system, but the
performance was limited by non-linearities
being introduced. As the complication and
relative cost of this method were higher than
those of simple mechanical tuning, the latter
was adopted.”

A few months ago I spent some time repair-
ing my old KW2000A transceiver to provide
an SSB capability (which I use mainly on
3.7MHz). After finally overcoming a whole
series of faults (most of them introduced
during my rather ham-fisted servicing) all
seemed well, although some reports noted a
degree of ripple on my signal (and I recalled
earlier similar such reports, although the rig
had usually been operated on CW). By listen-
ing to harmonics of the 3MHz VFO on 28MHz,
there was clear evidence of significant fre-
quency ripple. It was some time before the
penny dropped and I realised that this ripple
occurred only when I was using the RIT/ITT
facility for fine tuning. I soon concluded that
the frequency ripple was being introduced by
ripple on the 12V DC line ‘modulating’ the
tuning diodes used to provide the RIT/ITT
facility.

Electronic tuning with diodes has become
firmly established, and most of the potential
problems are now understood and over-
come. Nevertheless, tuning diodes require
careful design and attention to detail. Me-
chanical tuning with variable capacitors still
provides a useful and in several respects a
superior approach.

RECEIVERS FOR Y2K-PLUS
THE JANUARY TT  included an item ‘Receiv-
ers for 2000’, based on forecasts made in 1981
by Dr Ulrich Rohde, DJ2LR. He discussed
some new approaches that were being intro-
duced in the 1980s, primarily in professional
communications receivers. I attempted to show
that many of these ideas have had an impact on
current receiver design but had been rather
sidelined by the rapidly increasing use of dig-
ital signal processing. Shortly before this item
was published, Michael O’Beirne, G8MOB,
sent along some comments on the features he
sought in receivers together with a photocopy
of an article by Ulrich Graf, DK4SX ‘Perform-
ance Specifications for Amateur Receivers of
the Future’ (QEX, May/June, 1999. pp43-49)
which was followed by a discussion in the
following July/August, 1999 issue

DL4SX emphasised that the increasing se-
verity of EMC problems in Europe, especially
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in Germany, may lead in the near future to a
requirement that amateurs reduce output power
[the current German power limit is I believe
750 watts.- G3VA]: “In so doing, the strength
of desired signals would be much lower in our
receivers. Achieving the same signal quality as
before - with unchanged signal-density and
signal-levels from commercial and broadcast-
ing stations - will require that receiver strong-
signal performance will need to be signifi-
cantly increased. This means improvements
that have not yet been addressed in most
equipment presently on the amateur market.”

The desirability of developing super-linear
receivers with an intermodulation perform-
ance appreciably better than that of the cur-
rent range of transceivers/receivers has been
discussed a number of times in TT over the
past five years or so, emphasising the impor-
tance of such front-end techniques as the H-
mode mixer developed by Colin Horrabin,
G3SBE, low phase noise and higher level
oscillators and the improved IF amplifiers of,
for example, Bill Carver, K6DLG/7. At the
same time it was stressed that to achieve true
super-linearity in front ends requires consid-
erable re-thinking on every aspect of the
design, including oscillator phase noise, filter
performance, diplexers, improved linearity in
IF amplifiers and demodulators, etc. I under-
stand that G3SBI together with K6DLG and
his American colleagues have recently re-
sumed work on a complete design that had
been in temporary abeyance due to work
commitments.

In his QEX article, DK4SX notes that, some
40 years ago, the DARC defined  technical
standards (RX57, RX60) and demonstrated
to amateurs how to homebrew proven top-
technology receivers: “Today, this task has
been ceded entirely to industry. . . [yet it is
likely that] the demand from commercial
customers for short wave communications
equipment will soon decrease dramatically.
To the amateur, this means fewer manufac-
turers and reduced variety in the foreseeable
future. In my opinion, radio amateurs are
forced to define the receiver of the future
before this situation occurs. Decreased com-
petition among only a few brands will offer
little chance to influence specifications. It’s
time for amateurs themselves to define the
functionally critical parameters of top-of-the-
line radios, rather than leave this essential
task to Far East marketing strategists.”

In his closing remarks, DK4SX points out:
“Correct use of DSP and DDS technology holds
a great potential to revolutionize large areas of
RF technology, while modern microprocessor
control eases handling and operational conven-
ience.  Many remarkable improvements will be
expected with these developments. Unfortu-
nately, too many recent equipment ‘improve-
ments’ were obviously orientated towards mar-
keting arguments rather than performance. Just
remember the still-used, now more than 20

years old JFET mixer technology, and those
useless spectrum displays!

“Finally, an important note: Data-sheets
and test reports serve - besides displaying
pretty pictures - to present an understandable
explanation of a new product’s performance,
so it can be compared to other products. Great
stock is put on comparability! It would be
better if specifications were based on interna-
tionally standardized measurement proce-
dures. In case of any doubts, the amateur
should not hesitate to look into professional
‘specs’ for comparisons. You will quickly
learn that good performance has always been
a good reason for exposure, and that bad
performance will be glossed over.”

One of the many topics discussed by
DK4SX is that of receiver operability or ‘Op-
erational Ergonomics’. He writes: “The most
prominent feature of today’s standard and
high-end [top-of-the-range] equipment is
operational complication.  Who is still able to
operate a top transceiver only infrequently or
after a holiday period, without the instruction
manual? Who could say what function is
hidden in which sub menu, and which memory
contents must be activated in which mode?
The unspoken desire of many radio amateurs
is a radio with self-explanatory operation.
Why is the Collins KWM-380, almost 20
years after its introduction, still valued at
second-hand prices hardly 30% lower than its
original list price? The answer is simple: This
transceiver provides both experts and ama-
teurs respectable, top-quality RF perform-
ance and unbeatable audio quality. Its opera-
tion requires only a brief front-panel study.
Tuning elements, mechanical design and
modular constructions are robust and easy to
use and service.

”Large signal capabilities of the somewhat
less-prized Drake TR-7A, introduced about17
years ago, are still unsurpassed. The AGC
characteristics, the expert design of the crystal
filters, and their mounting on the PC board are
exemplary. Only a few additional features
offered by modern transceivers were not real-
ized in those [old] rigs. That leads to a pro-
vocative question: Is this all we have achieved
from almost 20 years of amateur radio devel-

opment? Of course, you can’t make it right for
everyone, but we are invited to think about all
the money we’ve invested in the realization of
questionable ‘gimmicks’ instead of definite
RF parameter improvements.”

DK4SX is undoubtedly provocative in the
manner in which he lambasts some current
practices and equipments: “I really want to
question the necessity of four controls for a
station receiver’s noise blanker now that the
woodpecker has gone. Scan functions are non-
sense in an amateur receiver, as are hundreds
of memories. The squelch control, RF/IF
manual gain controls and multiple-step RF
attenuators are obsolete as well. Nobody could
convince me so far that a PC-controlled trans-
ceiver can be more ergonomically operated
than one with only a handful of discrete knobs
[of reasonable size and placement! - G3VA].

“For simple handling in a future top re-
ceiver, the mode, selectivity, tuning rates,
AGC time constants and memories could be
chosen by individual keys. Selected param-
eters could then be shown on the display.
Double or even multifunction keys must be
strictly avoided! Besides a stripped-down key-
board, it would have elements for frequency
tuning, audio volume, passband tuning, IF
shift and DSP audio-response adjustment. . .”

The July/August issue of QEX contains a
long comment from Cornell Drenten,
KW7CD (author of the 1982 book Radio
Communications Receivers), together with a
reply from DK4SX. KW7CD agrees with
much of DK4SX’s article, although he feels
that a more appropriate title would be ‘Design
Considerations for Today’s Receivers’. But
he feels that it does little to define dynamic
range performance standards and in fact in-
troduces some confusion. He writes: “Al-
though I am all for progress, tough dynamic
range standards already exist in sufficient
detail to take care of crunch-proof receiver
performance for the next hundred years - that
is, if only the manufacturers followed them!
This includes radios equipped with DSP im-
plemented not only at base-band, but even at
first up-conversion IFs if so required.  DSP at
these frequencies is technically feasible to-
day, but not necessarily economical for ham

ADI SHAMIR & Alex Biryukov of the
Weizzmann Institute, Israel, claim they
can break the security of the GSM digital
phone, which uses the A5/1 algorithm, in
less than a second, apparently using mas-
sive computer power. But the GSM Asso-
ciation does not believe A5/1 security can
be broken in the ‘real world’.

AN ARRL Technology Task Force has
been set up, charged with “Sharpening
the Edge of Amateur Innovation” (QST,

MATTERS ARISING

November 1999, p57). In seeking its
members’ visions, hopes and dreams, it
lists as a start such frontiers for tomor-
rows ham radio:

Wavelength: microwave, laser, radio
astronomy.
Modulation:  audio/video, digital
modes, spread-spectrum.
Mobility: miniaturization, hands-free
operation.
Automation: store/forward networks,
satellites.
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radios. Trying to change the standards is not
a good idea. Spurious-free dynamic range
(SFDR) was defined in the early 1970s at
Watkins Johnson Company (CEI Division) in
concert with work done at the Rome Air
Development Centre. This definition includes,
but is not limited to, the MDS as a signal 3dB
higher than the noise floor, rather than how
DK4SX defines it. QST adopted these de
facto SFDR standards a long time ago.

“One area not emphasised in the article is
the absolute necessity today for manufactur-
ers to use higher level and much higher
intercept mixers in the first conversions of
receivers, despite all claims of achievement
in active commutating mixers. It is unaccept-
able in today’s crowded HF environment to
have class I or II mixers (+7 or +13dBm LO)
in the first conversion of a receiver to reduce
cost. HF is the toughest RF environment, and
Europe is the test bed. . . ham radios with
SFDRs upward of 105dB have generally been
crushed by the European environment. . .
Ham radio manufacturers have almost never
used +27dBm passive class I mixers (triple
balanced) in the first conversions. Why not?
It is possible to build receivers with 120+ dB
SFDR this way… ”

In his reply, DK4SX refutes the idea that
super-high-level MOSFET mixers [eg H-mode
mixer - G3VA] are more costly than the an-
cient quad-FET mixer [if well-designed]. “In
addition, using small relays to choose front-
end bandpass filters is even cheaper than
quality PIN diodes. . . Modern receivers show
IP3 SFDRs of up to 105dB only because of
[specified] reduction of IF and/or audio band-
width. They still do not succeed in surpassing
a 20-year-old Drake TR-7… I agree there
would be a market for radios with ergonomic
operation, ie, half as many knobs or sub-
menus and superior RF performance. Hams
take the ‘cheapies’ because they are there. I
think with in-depth education, everybody
would like to have top RF performance.

“There is a lot to do to make amateurs
aware of the technical background of a well
designed, modern radio’s RF section and
how best to evaluate the ‘spec’.  Just have a
careful look at colourful ‘data’ sheets; even
the difference in dynamic ranges is mostly

unclear or intentionally concealed. . . One of
the best receivers I know, the [professional]
DASA/Telefunken E1800, with a guaranteed
IP3 of +40dBm (typically +45dBm), has a
first IF around 40MHz for IMD3 reasons.
This receiver makes use of discrete quartz
crystals to form a first [roofing] IF filter to
avoid the IMD3 encountered with thin, VHF
monolithic two-pole filters. So, why use such
a high first IF [around 70MHz]? A first IF
around 40MHz, with preselection, will grant
a high IP3 and the possibility of narrow
[roofing] bandwidths down to 3kHz. Com-
pare the in-band behaviour of the KWM-380
(with only +15dBm IP3 and an 8-kHz filter in
the first IF) to a modern radio. . . ”

In a further comment, KW7CD agrees that
most current radios were designed for the US
where EMI is not as big a problem as in
Europe. But on the 40MHz versus 70MHz
first IF he remains convinced that the image
[response] kills the 40MHz approach. “As
you go up in the received frequency, say,
towards 20MHz, these 40MHz IF radios will
suffer interference from VHF/FM broadcast
stations even with good front-end filtering.
You must trust me on this, I speak from
experience.” [American high-power FM sta-
tions are more often sited in town centres than
is the case in Europe - G3VA]

A letter from Peter Traneus Anderson,
KC1HR, disputes DK4SX’s suggestion that
he needs no computer outputs from his ideal
receiver. “I do need computer output, for
RTTY, PSK31, SSTV and so on. I set up my
homebrew receiver to have a control panel
with few controls, as Graf recommends. Four
knobs, three buttons and one numeric dis-
play. This design, using a DDS for its VFO,
has permitted me to experiment with a wide
range of tuning rates. . . on size, once 120dB
RF ADCs appear [fully digitized receivers]
you will carry your receiver in your pocket;
the single-input low-pass anti-alias filter needs
only a few large coils, and all other filters will
be implemented digitally in the DDC chip.”
[But what size the control knobs and dis-
plays? - G3VA]

With the original QEX article, the Editor
ran a sidebar: ‘A better mousetrap’. “Al-
though we don’t often run this kind of article,

we feel that the author’s main point about
dynamic range justifies the discussion. HF
receivers operating in Europe suffer from
extremely high levels of international broad-
cast interference. The cry for better strong-
signal capability is echoed across the conti-
nent and in Great Britain. . .  Receiver design
involves conflicting goals. For example, the
high-level mixer needed for dynamic-range
extension requires more LO energy, which
potentially means increased phase-noise and
birdy difficulties. Multiple narrow bandpass
filters in the first IF of an up-converting HF
receiver seem to strain the trade-offs between
performance, cost and reproducibility. Many
experimenters have set their sights on digital
direct conversion (DDC), since this architec-
ture addresses most of the desires mentioned
while avoiding many of the pitfalls. The
number-crunching horsepower for DDC can
be mustered even today, but ADCs with
119dB of dynamic range and sufficient con-
version speed are still a way off. Until they
appear, designers are hard-pressed to im-
prove on the superhet. Practical matters in the
design and operation of receivers mean that
you are likely to agree with some of the
author’s points and disagree with others.”

G8MOB, who shares my liking for the
mid-20th Century large and heavy but serv-
iceable valve receivers despite their limita-
tions (his favourite receivers are still the
Racal RA17L plus SSB adaptors and the
later solid-state RA1772) was rather sur-
prised to find DK4SX still recommending
that a receiver noise figure of 15dB (just
about achieved in the 1930-40s by the HRO)
as adequate for most of the HF band. In fact
this point has been made a number of times
in TT for receivers used with a good, full-
sized outdoor antenna, although 10dB is
more appropriate for 28MHz or where a
poor antenna is used. But it has to be admit-
ted that for modern HF SSB or CW opera-
tion, particularly during CW contests where
the other end is likely to be using a 300Hz
filter, a separately tuned receiver is at a
serious operational disadvantage to a mod-
ern transceiver because of the time required
to ensure an accurate zero beat or at least one
close enough to appear in his pass-band - at
least that is my experience!

THE WONDER-BAR ANTENNA
RECENTLY, PETER Halpin, PE1MHO,
sought my aid in tracing the original QST
articles on the 28MHz Wonder-Bar an-
tenna first described over 40 years ago by
E T Bishop, K6OFM (QST,  November
1956, but found sufficiently useful to merit
further notes in February 1957, April 1981
and May 1981; and also in CQ, January
1961) as a recommended antenna for
50MHz. By adjustment of the elements
and loading coil it should prove equally
effective for 24 or 70MHz. With two or

Fig 2: The 28MHz Wonder-Bar bow-tie antenna, as developed by K6OFM in 1956. Fashioned from a
VHF biconical TV antenna, it provides good performance over the 28MHz band despite having an
overall span of only 8ft (QST).
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three elements it can be used for two- or
three-element beams, as noted in several
of the QST items.

A 1956 editorial introduction states: “Us-
ing TV Biconicals on 10m - K6OFM de-
scribes the results he has had on 10m with a
simple loaded dipole only 8ft long: Fig 2.
SWR measurements indicate that fanning
of the conductors brings considerable in-
crease in bandwidth over a similar antenna
with conventional elements.”

As with all inductively loaded antennas
there will be some small loss of radiation
efficiency, but with this design this should
be very little indeed. The spread (fanned)
elements should ensure satisfactory op-
eration over the entire 28MHz band. VHF
biconical TV antennas are unlikely to be
readily available in the UK, but, as K6OFM
pointed out, many variations in construc-
tion are possible. “If a TV antenna of this
type is not available, half-inch outer diam-
eter lightweight aluminium tubing can be
substituted, with four 48in and two 30in
lengths needed. Also required will be two
stand-off insulators, the loading coil

which in the original comprised a B & W
Miniductor No 3013 (12 turns No.16,
1in diameter, 3in long) and a few nuts
and bolts. Fig 3 gives the curves com-
paring SWR on a 52Ω coax line feeding
the 28MHz Wonder-Bar antenna; an 8ft
non-fanned dipole using 1in aluminium
tubing, and a full size (16.5ft) half-wave
28MHz wire dipole.

The CQ 50MHz version is shown in
Fig 4. The centre insulator is a 5in x 7in
piece of plexiglass or similar insulating
material. TV antenna elements or quarter
inch copper tubing or rod may be used to
construct the ‘bowtie’. The centre load-
ing coil consists of 10 turns of No.14
(AWG) bare wire, 1in diameter and
spaced a quarter-inch between turns, with
a 2 turn link of No.14 plastic covered
wire around the centre. Adjust for mini-
mum SWR by varying turn spacing.

BEAUMANOR  & THE DOMINO
INTERCEPTS
THE ILLUSTRATION showing
Beaumanor Hall on page 10 of the Decem-
ber, 1999 RadCom reminded me that vir-
tually nothing has ever been published in
the amateur journals of the role played by
the secret intercept stations concerned with
the reception of the German occupation
police (ORPO) traffic throughout the war
(a source that became known as ‘Domino’)
- an activity in which a number of ama-
teurs played an important role. Although I
was never personally concerned, details
are now to be found in the Public Record
Office at Kew (File HW3/155 ‘History of
the German Police Section 1939-45’) an
account written as part of a secret history
of GC&CS compiled at the end of the war.
Additionally, the value of this work ap-
peared in 1981 as an Appendix to Volume
2 of the official history of British Intelli-
gence in the Second World War.

The PRO file
shows that inter-
est in German po-
lice W/T traffic in-
creased after an
initial ‘break’ into
the hand-ciphers
was made by
Brigadier Tiltman
at BP in the au-
tumn of 1939, al-
though the French
[under Gustave
Bertrand] and the
Poles were al-
ready monitoring
this traffic, which
then amounted to
some 80-100 mes-
sages per day. In
the UK, sets were

allotted at the existing Metropolitan Police
radio stations at Camberwell, South Lon-
don, and Harpenden, Herts. These sta-
tions, under Harold Kenworthy, G6HX,
had for some years been intercepting dip-
lomatic and commercial traffic, with
Harold Kenworthy working in close col-
laboration with Leslie Lambert, G2ST, the
‘wireless expert’ of GC&CS (aka ‘A J
Allenby’ and ‘A J Alan’), the polished
star-story-teller of BBC Radio in the 1920s
and 30s who fell terminally ill while at
Bletchley Park and died in December 1941.
G6HX (later awarded the OBE) was for a
time seconded to GC&CS, although he
stayed in Camberwell. He retired to
Banstead, was a founder member of the
Radio Amateurs Old Timers Club, and
died in April 1960. Among a number of
amateurs concerned with wartime inter-
cept engineering at Camberwell was, I
believe, Lyell Herdman, G6HD. In the
early 1930s, G6HX and G2ST were jointly
responsible for tracing by D/F the first
identified Russian clandestine station in
the London suburbs.

Hut 5 at BP was allotted for exploitation
of Domino traffic. A French station at
Metz was well suited to intercept the traffic
from occupied Poland etc in the early
months of the war, but when France was
occupied in the summer of 1940 Bertrand
and the Poles continued to intercept and
decrypt some of the German police traffic
from a secret base near Montpelier in Un-
occupied France until November 1942,
decrypting and passing some of this traffic
to the UK via the Polish clandestine station
at Stanmore.

In August 1940, some 12-16 receivers
where allocated for intercepting Domino
traffic at Beaumanor, which became the
main Domino intercept station , although
later additional sets were used at Kedleston
Hall, Derbyshire, a large Georgian House
in a deer park with a lake. The Germans
became increasingly conscious that their
ORPO traffic might be intercepted and
increased both cipher and signals security
- but to little avail, as indeed was the case
with the parallel Abwehr traffic intercepted
by RSS/SCU. Originally the German Po-

Fig 3: Comparison of SWR performance of the
28MHz Wonder-Bar (conical) antenna with (a) an
8ft dipole using 1in aluminium tubing; and (b) a full
size half-wave 28MHz wire dipole.

An aerial view of Hanslope Park and the associated
workshops and accommodation huts, but with the
RSS/SCU intercept station off the right of the
illustration.

Fig 4: A 50MHz version of the Wonder-Bar antenna, as given in CQ in 1961. See text
for constructional details.



RadCom ♦  February 2000 57

Technical Topics

lice used (carelessly) a straightforward dou-
ble-transposition cipher; this was changed
first to double-Playfair with the ‘key’ soon
being changed every three hours; and then,
from September 1944, the ‘Roster’ cipher,
described as “by far the best hand-cipher
which the Germans developed”, but the
Germans made heavy going of the rela-
tively complex system and the traffic con-
tinued to be deciphered.

An attempt was made in 1942 to co-
operate with the Russians, but this soon
broke down. By February 1943, some 400-
500 messages were being ‘read’ each week.
By mid-1943, apart from Beaumanor,
Kedleston Hall was fully operation on
Domino, with a few sets also at Sandridge,
Herts, and some at Woyg (?) and Shenley
near Barnet. Decodes in October 1943
numbered over 3000, with some 70 differ-
ent ‘keys’ being used. Almost certainly,
the intercept operators included pre- and
post-war amateurs, who may not have
known what they were copying

Signals security followed similar lines
to the Abwehr, with the stations changing
callsigns every six months (Abwehr often
adopted daily changing callsigns from
about 1942), they changed the network
configurations and broke up the areas cov-
ered by specific keys.

The total number of people involved in
this work was about 500 and it was esti-
mated that the cost per message decoded
was roughly £4. While the author of the
‘history’ admits that it might be ques-
tioned whether reading messages that
might simply be a request by an NCO
policeman in the Ukraine to be sent an
extra pair of underpants, there can be
little doubt that it gave the Allies a very
full picture of the activities of the ORPO
detachments including their D/F and in-

Another view of the Hanslope Park intercept
station, showing at the far end the massive
construction of the set of wideband amplifiers, but
with the original ‘concentrator’ torn out.

A rare view of the inside of the RSS/SCU (SIS-
controlled) Hanslope Park station, with 24
operator positions (22 having two HRO receivers,
2 having three HROs). It became operational in
May 1942 and remained so continuously until
after VE-day, intercepting mainly the traffic of the
Abwehr. This photograph was taken in the
summer of 1946, soon after the station was
converted for two-way working for what the
following year became the Diplomatic Wireless
Service. A feature of the station was a set of wide-
band distribution amplifiers - the first of their type
and designed by the late ‘Dud’ Charman, G6CJ.
These amplifiers, using 807 valves as small-
signal amplifiers of impressive linearity, remained
in use at Hanslope for 30 years without a single
807 ever failing.

tercept teams endeavouring to track down
the clandestine radios of the Intelligence
and Resistance agents.

Vol 2 of the official British Intelligence
in the Second World War (HMSO, 1981) in
Appendix 5 ‘The German Police Cyphers’
clearly draws on the file now in the PRO
but adds “Among the reasons why GC&CS
maintained so large an effort against the
police hand cyphers, some were technical.
The most important was the fact that de-
crypts of the hand cyphers often provided
a means of entry into Enigma keys, but
there were others. The German Army and
the GAF used similar hand ciphers. . . Over
and above these technical considerations,
work on the police ciphers was not unim-
portant for the intelligence they yielded.
With the outbreak of war the ORPO was
formed into battalions or regiments and
equipped with artillery, tanks and aircraft,
and was used in close collaboration with
the SS as an army of occupation in the
subject territories. For most of the war the
bulk of the radio traffic of both organisa-
tions was concerned with German sup-
pression of resistance and subversion, es-
pecially in Poland and the Baltic States, in
the Balkans, in Russia and, after the fall of
Mussolini, in Italy. From 1942, anti-parti-
san operations grew into a bitter and spe-
cialised form of warfare. . . the decrypts
acquired increasing value for the light they
threw on the training, the tactics and the
detailed operations of the SS and the po-
lice and of the resistance forces. . . they
provided a good deal of information about
the reprisals inflicted by the Germans in
the course of their anti-partisan operations
and disclosed the extent to which atroci-
ties were being carried out in Russia as
calculated acts of policy. In September
1941, Daluege, Chief of the ORPO in Ber-
lin, warned police commanders through-
out Russia that there was a danger that
matters of great secrecy, such as the exact
number of executions,  might be
decyphered by the enemy; they should
henceforth be sent by courier and not by
wireless. But by then much of this nature
had been transmitted by W/T and decrypted
by GC&CS. From the spring of 1942 until
February 1943, when it ceased to be sent
by W/T, GC&CS decrypted a daily return
of prisoners at Dachau, Buchenwald,
Auschwitz and seven other concentration
camps. The daily return consisted of a
series of unheaded, unexplained columns
of figures which GC&CS worked out to
mean the number of inmates at the start of
the previous day, new arrivals, departures
by any means, and number at the end of
the previous day. It also specified the
vairous categories of prisoner, such as
politicals, Jews, Poles, other European and
Russian. It was realised that departures by

any means was accounted for primarily by
deaths. The returns from Auschwitz, a
camp with 20,000 prisoners, mentioned
illness as the main cause of death, but
included references to shootings and hang-
ings. There were no references to gassing
during this period.

There were references to auxiliary units
formed, for example, by Flemish and Nor-
wegian volunteer battalions, and a refer-
ence to the participation of Indians, Cos-
sacks and Ukrainians. In contrast, the po-
lice traffic revealed relatively little about
conditions in France, Belgium, Holland,
Denmark, Norway and Greece until late in
the war, reflecting the greater availability
of land-lines and the fact that the police
played a smaller part in occupation duties
than they did in the east. However, from
mid-1944, following D-Day, there were
voluminous decrypts disclosing intelli-
gence about the activities of the Maquis
and the counter-measures against them. In
1944-45, much information came from
within the Reich, throwing much light on
the economic effects of Allied bombing
and the economic situation. Finally, they
became one of the most important and
interesting sources of operational intelli-
gence.

At the 1999 CHiDE colloquium on ‘The
History of Military Communications’
Arthur Bauer, PA0AOB, described how
the German armed forces developed great
expertise in long-distance line telephony
which in most countries was still only at an
elementary stage. This was of significance,
since it restricted the usefulness of radio
interception. He showed how, in the au-
tumn of 1944, the Germans bridged a gap
of 300km over Russian-controlled terri-
tory with telephone lines extending in
length over 4500km using carrier telephony
and a short length of sea cable! PA0AOB
emphasised that the importance of line
communications for military operations is
still underestimated and is a neglected
theme for historians. But, even so, a pro-
Allied French intelligence service succeed-
ing in tapping the telephone link to Vichy
(Source K) and passed useful information
to the Allies.                                                   ♦
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DON FIELD, G3XTT
105 Shiplake Bottom, Peppard Common,
Henley on Thames, RG9 5HJ
e-mail: hf.radcom@rsgb.org.uk

I SAID LAST month that con-
ditions had improved, and this
appears to have continued dur-

ing November and early Decem-
ber. I ended up in Ghana for the
CQWW CW Contest with the
9G5AA Voodoo Contest Group
so had no direct experience of
propagation from within the UK,
but correspondents mention hav-
ing worked rare ones like T32 and
FO0 on 10m, so I can only assume
that the high bands were in good
shape. The Bavarian Contest Club
operated as CN8WW in the con-
test and, as they had done in the
Phone leg, turned in an absolutely
fantastic score, perhaps turning
on its head the common percep-
tion that these contests can only be
won from the Caribbean.

As a result of the good condi-
tions, table scores continue to in-
crease. Sean, G4UCJ, reports that,
with 30W, he has for the first time
worked over 200 countries in a
year using a vertical and indoor
dipoles. With 3W his all-time
score is approaching 150 coun-
tries. Sean also commends the
work of the QSL bureau sub-
managers, who do an excellent
job in keeping the cards flowing.

DX NEWS
JOHN, SM0DJZ, draws attention
to a number of new-look Swedish
callsigns. Some stations will begin
using 2 x 1 calls such as SM0A and
SL3A. Also, others will use the 7S
and 8S prefixes. A web page con-
taining information on contest, spe-
cial event/anniversary, and other
special callsigns in Sweden can be
found at: http://www.sk3bg.se/con-
test/speccall.htm

The Romanian Amateur Radio
Federation reports that the logs from
YR99E (special callsign for the Total
Solar Eclipse seen from Romania)
are now available on the web and
stations can search for their logged
QSOs. Also, the final scores of the
1999 YO-DX HF contest are now
available at the same site. All the
above information can be obtained
by visiting the Romanian Amateur
Radio Federation web site at: http:/

/www.qsl.net/yo3kaa
Zdeno, OK2ZW, is currently in

Ghana and operating as 9G5ZW.
He plans to be there for the next
three years. His QSL manager is
Miro, OM3LZ, who was due to
start sending out QSLs after 1
January. While in Ghana I met both
Zdeno and Japanese operator
Kazuo, JH8PHT, 9G5DX.

Derek, F5VCR, has announced
that he and four others will activate
Abokwa Island (AF-new), Ghana
during the first week of April. The
group will be active for six days with
two complete stations. This is the
same team that activated TR0A/P
(Banie Island, AF-043) last year.

Gus, 9U5D, should be back in
Burundi from 10 January for an-
other three-month assignment.

Bob, ex-A92GD, is now active
(on all bands with CW/SSB/
RTTY/PSK) as EL2RF from
Monrovia, Liberia. Bill, K1SE, still
has the logs for Bob’s previous
operations as A92GD and J28BM.

Michael, 5H3MS, has a home
page at http://www.qsl.net/5h3ms/
which has information about obtain-
ing a 5H licence and gives details
about the IARU society, the Tanza-
nia Amateur Radio Club (TARC).

Steve, K2WE (ex-3W6WE and
XU2WE), reports that he will re-
turn to Vietnam in February or
March and has permission from
Hau, 3W6LI, to operate from his
farm in Vung Tau, about 55 miles
from Saigon, right on the South
China sea. He will make every
attempt to operate on 40, 80 and
even 160m if he can get the licence.

The Kermadec DX Association
reports that all QSLing for the
January 1999 DXpedition to
Campbell Island (ZL9CI) is up to
date with both direct and bureau
requests. At 10 December 1999 a

total of 12,680 envelopes had been
received which contained QSL
cards for 50,155 individual QSOs.
In addition, 4,089 QSOs have been
responded to via the bureau. The
group intends to be active from
Tokelau, ZK3, in 2002.

Jukka Heikinheimo, OH2BR,
gives an update on his Pitcairn,
Island trip (see last month). Jukka
was expecting to operate as
VP6BR/MM en route to Pitcairn
where he should land in late Janu-
ary. He then expects to be active
until the beginning of May, when
the next ship arrives. He will take
two rigs and one amplifier. He’ll
have beams for 10 - 20m and two-
element phased verticals for 30 -
80m. For 160m he plans to have a
single vertical. Since he will be in
the Pitcairn Islands so long, side
trips to both Ducie Island (OC-
182) and Henderson Island (OC-
056) are also being planned. Sug-
gested frequencies are as follows:

CW - 1824, 3504, 7004, 10,124,
14,024, 18,074, 21,024, 24,894
and 28,024kHz.

SSB - 3774, 7044, 14,244,
18,144, 21,244, 24,944 and
28,444kHz.

RTTY – 14,074, 21,074 and
28,074kHz.

A web site has been set up by
Lech, LA7MFA, at http://
www.qsl.net/oh2br/

Mike, G0VJK, and Bob,
G4VGO/KY0C, will be active
from 14 February to 6 March on
40 - 160m CW from Truk Island
(OC-011), Micronesia (V6).

B e r n h a r d , D L 2 G A C
(VU2BMS, H44MS, H40MS),
should be back in the Pacific by
the time you read this. During
February he expects to be in
Temotu (H40).

Lech, reports that Ueata,

T31UA, is now active (with 100
watts and a vertical for 20m or a
long wire) from Kanton Island
(OC-043), Central Kiribati. He is
a professional radio operator, but
is new to amateur radio and is not
able to run big pile-ups. Ueata
knows CW and Lech hoped to
send him a CW keyer for Christ-
mas. Lech also says he “will try to
get his logs somehow, and print a
nice colour QSL card”.

Adriano, IK2GNW, should be
in the Pacific by the time this ap-
pears. He will sign FO0PRE from
French Polynesia during the last
week of January, and will then
move on to the Austral Islands
(same call), North Cooks
(ZK1NW), Tonga (A35NW) and
Wallis & Futuna (FW/IK2GNW)
for a week each, and finally end
with KH6/IK2GNW from Hawaii.
The exact dates from each location
will depend on the local flights. He
will be active on all bands CW/

WARC BANDS TABLE 1999

10MHz 18MHz 24MHz Total
G3YVH 142  165 151 458
G3WGV 131 156 145 432 (all CW)
G0NXX 145 151 127 423 (all CW)
G4UCJ 101 109 95 305 (all CW)
G4MUL 75 116 112 303 (all CW)
G4OBK 69 67 150 286 (all CW)
G3SXW 80 83 92 255 (all CW)
G0BMS 77 93 84 254 (all CW)
G3WP 36 64 69 169 (all CW)
G3ING 54 63 41 158 (all CW)
G4KHM 54 68 14 136
MM0BQI 30 52 35 117
GM4OBK 37 33 45 115 (all CW)
G0VLC 33 35 24 92 (all CW)
GM0NTL 0 56 33 89 (all SSB)
M0BIB 14 12 54 80
2U0ARE 70 0 0 70 (all CW)
5Z4GS 0 44 25 69 (all SSB)
M0BUY 9 10 6 25

28MHz COUNTRIES TABLE
1999

G4DUW .................... 248
G3TMB ...................... 219
M0BIB ....................... 213
G3ZKN ...................... 209
M0BZQ ...................... 209
G3JFH ....................... 208 (all SSB)
G0VHI ....................... 206
M0CCQ ..................... 203
G0TSM ...................... 187
G3SNN ...................... 185
G0CAS ...................... 179
G3XMM .................... 168 (all CW)
G3YVH ..................... 160
GM3COQ .................. 154 (all CW)
G3IFB ........................ 150
G3WGV .................... 148 (all CW)
M0CAL ..................... 147 (all SSB)
GW0MOW ................ 140
G0KDS ...................... 139 (all SSB)
G3NKS ...................... 134 (all CW)
G3LVP ...................... 130
G3ZBE ....................... 130
G4BGW .................... 130
G4OBK ..................... 129 (all CW)
G4UCJ ....................... 128 (all CW)
G3SXW ..................... 127 (all CW)
G4PDQ ..................... 126 (all CW)
G4IDL ....................... 125 (all CW)
G0NXX ...................... 122 (all CW)
G4FUJ ....................... 119
G3LME ..................... 114 (all CW)
G3TEV ....................... 113 (all CW)
GM4CHX .................. 113
G3MDH .................... 105 (all SSB)
MM0BQI ................... 79
GI4XSF ...................... 77
GM0NTL ................... 74 (all SSB)
G4ENA ..................... 71
G3WP ....................... 52 (all CW)
G3SZS ....................... 51
G4OVB ...................... 50 (all SSB)
G0BMS ...................... 49 (all CW)
2U0ARE .................... 48 (all CW)
5Z4GS ....................... 46 (all SSB)
GX0WAW ................. 46
G3ING ....................... 37 (all CW)
GM4OBK .................. 37
G4OTY ...................... 35 (all CW)
MI0BVK .................... 33
M0ASJ ....................... 29
G0NCS ...................... 25 (all RTTY)
GU0SUP ................... 22 (all RTTY)
GI0NQC .................... 9
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SSB/RTTY. QSL via I2YSB (see
QTH Corner). For further details,
check the web site at: http://
digilander.iol.it/i2ysb

Once again Martin, VE3MR, is
spending winter on the island of
Aruba. He will use P49MR until
April and should be active mostly
on 12 and 17m SSB. QSL via his
home call.

A large group is planning to ac-
tivate Pinguino Island in the Santa
Cruz Province North group (Ar-
gentina - not previously activated)
in February, 2000. This would be
the first-ever IOTA activation of
this group. Activity is planned be-
tween 10m and 80m from
10 - 14 February. Three stations
will be on the air, one on CW and
two on SSB. Operators are ex-
pected to include LU1DK, LU2NI,
LU4DA, LU5DV, LU5FCI,

LU5WW, LU7DP, LU7DPR,
LU8VCC, LU8EEM and
JA7AYE. QSL to F6FNU.

The Island Radio Expedition
Foundation (www.sat.net/~iref)
recently issued a bulletin detailing
some of its activities. IREF now
has 32 members from seven differ-
ent countries and has received close
to $4,000 in contributions. A $500
contribution was offered to the
VK9RS Rowley Shoals expedi-
tion, but was declined as the
VK9RS team were not happy to
accept the conditions (mainly to do
with QSL arrangements) attached
to the donation. However, a $400
grant has been made to OH2BR,
contingent upon him activating
Ducie and Henderson Islands dur-
ing his stay on Pitcairn (see ear-
lier). The Board has also approved
a $400 grant to the team which will

activate Abokwa Island off Ghana
in April (see earlier). A further
$300 has been set aside for the
activation of a rare African island,
details of which will be announced
later. IREF continues to seek new
members, in order to be able to
increase the scope of its activities.

Two of the expeditions which were
expected last autumn have ended up
being postponed. The St Peter and St
Paul Rocks (PY0S) trip was post-
poned for a second time, apparently
because the wooden building and an-
chorage at the Rocks are being recon-
structed by the Brazilian Navy after
damage by heavy seas. This work may
be finished by March, so that a
DXpedition could take place as early
as April, but this is not certain. The
Italian group which was to have oper-
ated from Chad during late November
was unable to travel between the vari-

ous missions due to heavy rains.
They hope to try again in March.

BHUTAN AND
MACQUARIE
JIM SMITH, VK9NS, is now
back on Norfolk Island, and has
passed on information about both
Bhutan and Macquarie Island. Jim
revisited Bhutan after a spell in the
UK, during which many of us
were able to meet him at the GM
Convention and at the RSGB HF
Convention. Jim reports that the
introduction of the Amateur Radio
Service in Bhutan is now very
close and he predicts that A5 activ-
ity will soon be on a regular (but
sustainable) level. This is largely a
result of the passing of the Tel-
ecommunications Act (Bhutan) by
their Ministry of Telecommunica-
tions. This act is a significant step

7.0MHz 10.1MHz 14.0MHz 18.1MHz 21.0MHz 28.0MHz

Time 000001111122 000001111122 000001111122 000001111122 000001111122 000001111122
(UTC) 024680246802 024680246802 024680246802 024680246802 024680246802 024680246802
*** Europe
Moscow 888643221788 8..862.36888 ....766678.1 ....87778... ...188888... ....88888...
*** Asia
Yakutsk 42..111..343 34.31...1433 ....411..451 ....44...... ....44...... ............
Tokyo ..........1. .1.111..1242 ........24.1 .....1..1... ....3....... .....1......
Singapore 1........111 11........11 ........11.. ........11.. .....1..1... ........1...
Hyderabad 42.......222 431......333 ........24.1 ...1...124.. ....11124... ....44444...
Tel Aviv 6663...1.666 66.61...4666 ...65324661. ....655566.. 1...66566... ....6666....
*** Oceania
Perth ..........1. ........1..1 .......1..31 ......1.13.. .....1.12... ....11..2...
Sydney ............ ........1.1. .......1.2.1 .....11.2... ....1..12... ...1..333...
Wellington ............ ............ ........45.. ....444556.. ...155446... .....666....
Honolulu ............ ............ 1...1...12.. .........3.. ............ .........1..
W. Samoa ............ ..1..1...... ....3...22.. .....31134.. .....34444.. .......3....
*** Africa
Mauritius 11.......112 22.......... 23.1...1..2. ...1..1.1221 ....111233.. ....2233.3..
Johannesburg 11.........1 ..2.....1... 13.1.....311 .....1..133. .1..21..233. ....2211.4..
Ibadan 4444.....454 5566.....545 44664...3554 ....44344544 ....4445466. ....665566..
Nairobi 433......234 444......334 44.21...2444 ....2122455. ....333344.. ....4.3.....
Canary Isles 88774....478 8888621..788 88..75456888 ....7767788. .....777788. ......78....
*** S. America
Buenos Aires 11111....... 33231.....1. 33..3.....13 ....3.....3. ....41..113. 11....2233..
Rio de Janeiro 4433......13 44442......4 4...4.....44 ....41..2344 .....2223444 .....4344.5.
Lima 12..1....... 22..21...... ....2.....12 ....3.....1. ..1......1.. ......1122.1
Caracas 4444.......4 455.4......4 5....2...124 .....411234. 11....33344. ......4455..
*** N. America
Guatemala 23441....... 444.4....... .4..4.....14 .1....2.124. .......223.1 .......444..
New Orleans 3443.1...... 344.3.1...1. ....4...11.. ..1....122.. ......13234. .......445..
Washington 55542......4 555.5....125 55.1..1.1455 11...14344.5 .......444.. .......44...
Quebec 54552.....25 655.42.11155 5.....211556 ......44556. ......54566. .......666..
Anchorage 1322.....1.. 44..3...1234 .........34. ............ ............ ............
Vancouver .31...11...1 113.2....... ........123. ........342. ........43.1 ............
San Francisco .121.11..... .2..3...1... .....1..1... .......123.1 ........23.. ........44..

The RSGB Propagation Studies Committee provides propagation predictions on the Internet at
www.g4fkh.demon.co.uk  The page is updated weekly.

Key: The numbers in the table represent S-meter
reading on the average amateur rig, whilst colours
represent availability. When the predictions are
expected to be 67-100% certain, the numbers are
blue; when 33-66% certain, red; when less than 33%
certain, black.

The provisional mean sunspot number for December 1999 issued by the Sunspot Data Centre, Brussels,
was 86.4. The maximum daily sunspot number was 116 on 18 December and the minimum was 48
on 30 December. The predicted smoothed sunspot numbers for February, March and April are
respectively: (SIDC classical method – Waldmeier’s standard) 111, 110, 108 (combined method) 119,
121, 125.
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forward, opening the door to the
first TV station in Bhutan, as well
as to Internet and e-mail facilities.
The Ministry now has a Spectrum
Management Agency, Monitor-
ing Unit and related activities.
Where previous amateur radio op-
erations have been on an ad hoc
basis, with special permission re-
quired, a section of the Act opens
the door to a properly-regulated
amateur radio service on a continu-
ing basis. This is very good news
indeed. Incidentally, one of Jim’s
hosts in Bhutan was Dasho T
Yonten (S/Judge, retired) better
known to us all as Yonten, AC5TY/
A51TY. Yonten used to be quite
active and appears keen to get back
on the air. The Heard Island DX
Association donated a Kenwood
transceiver (with antenna tuner), a
brand new state-of-the-art
switched-mode power supply, an
HF-6V Butternut antenna, coax
cable, log book etc, and a 20m
dipole. It was all set up in Yonten’s
house in Thimphu. Hopefully he
will soon be back on the bands. Jim
and his wife Kirsti hope to travel to
Bhutan sometime later this year.

Further to what I reported last
month on the subject of Macquarie
Island, Jim adds that Alan Cheshire
is now active as VK0LD (VK0MM
during 2000) from the Australian
Antarctic Research Expedition
(ANARE) Base, and will be there
for most of the year. Jim estimates
that the various recent operators on
Macquarie Island have amassed no
more than 10,000 to 12,000 QSOs
between them, so there is substan-
tial latent demand, especially for
CW QSOs. Hopefully, Alan will
be able to make inroads and satisfy
the waiting masses. This said, Jim
points out that Alan is a Senior
Communications Engineer for
ANARE, with a significant work-
load. He is primarily a CW operator
and plans to focus on 20 and 15m
in order to maximise the number of
contacts, rather than to satisfy a
smaller number of people with
multiple band/mode combinations.
His rig is an Icom IC-706 MkII. By
the way, it is impossible to get
authorisation from the Tasmanian
Parks and Wildlife Services to carry
out DXpedition-style activities on
Macquarie, so DXers must rely on
finding personnel such as Alan who
are prepared to work the bands
during their spare time. At the mo-
ment Alan is planning to take care

of the QSL chores when he returns
to Australia. This could mean a long
wait, but the successful DXer counts
patience as one of his virtues.

BEACONS
SADLY, THE 10m beacon chain,
which is an invaluable indicator of
propagation conditions, is experi-
encing problems. The Six and Ten
Report draws attention to the high
level of interference currently be-
ing caused to 10m beacon trans-
missions by illegal CB operators in
many countries. As the author com-
ments, “I fear there is no solution
to this problem other than patience
and the use of narrow filters!”

Bob, N6EK, NCDXF Beacon
Project Director and IARU Beacon
Coordinator, reports that the seven-
teenth beacon in the NCDXF/IARU
Beacon Network came on the air from
Novosibirsk, Russia, at 0945Z on 26
November 1999. The beacon opera-
tor, Yuri Zaruba, UA9OBA, reports
that this is the first radio beacon to be
placed on the air in Russia and both
local and national TV covered the
event. The callsign is RR9O. The
NCDXF/IARU beacons provide
world-wide coverage and transmit in
turn every three minutes on five dif-
ferent amateur bands. The final bea-
con will be in Hong Kong, China,
with the callsign VR2HK. Full infor-
mation is available on the world wide
web at www.ncdxf.org

The VK3RMH 10m beacon is
now active 24 hours a day on
28.2565MHz. Its QTH is approxi-
mately 25km NE of Melbourne, Vic-
toria. The CW ID cycles through two
messages, each followed by a 20W
carrier and 2W carrier for 5 seconds
each. The CW messages read:
“VK3RMH MELB QF22JH 20/2W
VERT” and “VK3RMH AT
HOTMAIL.COM QSL”. QSL cur-
rently is only via Internet e-mail to:
vk3rmh@hotmail.com or, if there is
no response, send the QSL to:
m.harrison@medoto.unimelb.edu.au
The beacon is operated by the North
East Radio Group, Inc.

AWARDS
THE ‘DISCOVERY of Brazil
Award’, to celebrate the 500th An-
niversary of the discovery of Bra-
zil by Portuguese navigators, is
available for contacts made from
1 January to 31 December 2000.
European stations require 50 QSOs
with Brazilians plus 10 with Por-
tuguese amateurs. The same sta-
tion may be contacted one addi-
tional time but on a different band
and with a minimum of 24 hours
between the QSOs. Send the list of
stations contacted with a signed
certification by an official of your
radio club or two other licensed
stations that the QSOs are regis-
tered in your logs. You must also
sign the following declaration: “I
declare, for my honour, that the
contacts for obtaining the Discov-
ery of Brazil Award, with the re-
lated stations in GCR log, were
indeed accomplished.” (Date, Sig-
nature, Callsign). The fee is $5.
Apply to the custodian: Ronaldo
Bastos Reis, PS7AB, PO Box
2021, 59094-970 Natal, RN,
BRAZIL. e-mail: ps7ab@qsl.net

Paul Blumhardt, K5RT, has
been appointed CQ Worked All
Zones (WAZ) Award Manager,
with immediate effect. He suc-
ceeds the late Jim Dionne,
K1MEM. Please note that it will
take some time to transfer all of
the WAZ records to Paul and for
him to work through the growing
backlog of award applications, so
he asks for patience during this
transition period.

I have been sent details of the
JARL 2000 Awards programme.
The ‘Japan Domestic 2000 Award’
is for contacts with more than 2000
different amateur stations in Japan
(a contact with the same station on
different bands counts as if a new
station had been worked). The
‘Global 2000 Award’ is for con-
tacts with more than 2000 different
amateur stations outside your own
country (as above for contacts on
additional bands). The ‘Japan Do-

Mike, KC7V / 9G5MF, does some pre-
contest operating from the 9G0ARS
club station.

mestic Award’ is for acquiring more
than 2000 prescribed points by com-
munication with amateur stations
in Japan. Points are calculated as:
(the total number of ‘cities’, ‘guns’,
‘kus’ contacted in each band) x (the
total number of ‘prefectures’ con-
tacted in each band). (Note: in
Hokkaido, ‘shichos’ are consid-
ered as ‘prefectures’.) The ‘Global
Award’ is for acquiring more than
2000 prescribed points by commu-
nication with amateur stations in
the world. Points are calculated as:
(the total number of DXCC entities
contacted in each band) x (the total
number of WAZ zones contacted in
each band). Requirements for all
awards: (a) A list of contacts (re-
ceiving QSL card is not necessary)
furnished with the callsigns of sta-
tions worked (heard), dates, bands
and modes of the contacts (recep-
tions). Please do not send QSL
cards. (b) The fee for the award:
eight IRCs. (c) Only contacts (re-
ceptions) made from 1 January
2000 to 31 December 2000 will be
acceptable. (d) JARL will start ac-
cepting applications on 1 April
2000, and will close on 31 May
2001. (e) Applicants can request a
maximum of three of the following
four endorsements: Bands, Modes,
QRP, QRPp. (f) There are more
new JARL awards. Please refer to:
http://www.jarl.or.jp/English/4_Li-
b r a r y / A - 4 - 2 _ A w a r d s /
Award_Main.htm  (g) Information
requests and all correspondence
should be sent to: Japan Amateur
Radio League - Award Desk, 1-14-
5 Sugamo, Toshima, Tokyo 170-
8073, JAPAN. E-mail can be sent
to: oper@jarl.or.jp

THANKS
MY THANKS to all who have pro-
vided information. Special thanks go
to the authors of the following for
information extracted: OPDX Bulle-
tin (KB8NW), The Daily DX
(W3UR) and 425 DX News (I1JQJ).
Please send items for the April issue
by 19 February.                                           ♦♦♦♦♦

EL2RF K1SE, P.O. Box 685, Manassas Park, Virginia
20113-0685, USA.

I2YSB Silvano Borsa, viale Capettini 1, 27036
MORTARA(PV), ITALY.

T31UA Lech Slawomir Tomczak, LA7MFA, Froeyas vei 61,
3472 Boedalen, Norway.

VP6BR Jukka Heikinheimo, OH2BR, P.O. Box 37, FI-
01361 Vantaa, Finland.

QTH Corner
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NORMAN FITCH, G3FPK
40 Eskdale Gardens, Purley, Surrey CR8 1EZ
E-mail: g3fpk@compuserve.com

THANKS TO THOSE who
sent Christmas cards with
their letters. I hope you all

had a pleasant holiday, enjoyed the
new millennium celebrations and
maybe even worked a bit of DX on
VHF. With sunspot cycle 23 ex-
pected to peak this year, let’s hope
that some super DX will be worked
on 50MHz.

Both the Leonids and Geminids
meteor showers proved quite re-
warding. There was some good
tropospheric propagation on
144MHz and the 50MHz band
saw some trans-Atlantic DX
worked in the period. All times are
given in UTC and in the Reports
sections an asterisk (*) after a call
sign indicates a CW QSO.

REPEATER NOTES
THE WINTER 1999 edition of the
Central Scotland FM Group’s pub-
lication FM News includes three
pages of information on the status
of the group’s many repeaters.
GB3AG on 145.725MHz (RV58)
has been performing faultlessly
for three years and in mid-Novem-
ber an uninterruptible power sup-
ply (UPS) was installed. The illus-
tration shows the coverage of
GB3AG, which now has its own
web site - see the panel.

GB3CS on 145.750MHz
(RV60) has been moved to a new
site above Kilsyth. On 12 Septem-
ber, test calls verified a very wide
coverage, but sometime later the
antenna suffered storm damage and
had to be replaced. Problems in
October with GB3HI on
145.700MHz (RV56) were fixed
by Jack Hood, GM4COX, and he
also re-tuned the cavities.

Charging circuit problems with
GB3PA on 145.625MHz (RV50)
in late November have now been
fixed. GB3AY on 145.650MHz
(RV52) continues to give good
service and GB3DG on
145.775MHz (RV62) is opera-
tional (QRV) again from its origi-
nal site. The relocation and run-
ning of GB3FF on 145.600MHz
(RV48) has been taken over by
the East Coast Group, but the
CSFMG will retain title to the

repeater. There has been no fur-
ther progress with GB3LG, which
is still being overhauled.

GB3KA on 433.075MHz
(RU246) continues to give good
service, but is little used. Other
articles in this issue range from a
Christmas fruit cake recipe to a
membership list. John Power,
GM0KTO, edits FM News and
membership inquiries should go to
Treasurer Robert Henry,
GM7AON, whose address is in

the RSGB Yearbook (QTHR).
The Kent Repeater Group runs

seven repeaters. In its December
Newsletter there is news that VHF
repeater GB3KN on
145.700MHz in Maidstone is
operating properly. Due to esca-
lating site costs GB3KS on
145.625MHz in Dover urgently
requires re-siting by 31 March.
The Kent Ambulance Service
NHS Trust has offered space on
a mast in the area, subject to
certain conditions. These have
been met following a KRG meet-
ing on 10 November.

On UHF, GB3EK on
433.050MHz (RU244) in Margate,
GB3NK on 433.100MHz (RU248)
at Wrotham, GB3RE on
433.275MHz (RU262) in Maid-
stone and GB3SK on
433.150MHz (RU252) in Canter-
bury are all working well. GB3CK
on 433.000MHz (RU240) in
Charing is off the air (QRT) due to
a hiccup in the transfer of the NoV.
Work has started on the construc-
tion of a new repeater.

David Burdett, G7MFW
(QTHR), edits the Newsletter. The
post of Secretary is still vacant, so
membership inquiries should go to
Treasurer John Wellard, G6ZAA
(QTHR), whose e-mail is
krg@zetnet.co.uk

VHF CONVENTION
IT’S CONVENTION TIME again.
A comprehensive programme has
been lined up for this long-running
annual event which is on 20 Feb-
ruary at the Sandown Exhibition
Centre, Esher, Surrey; for full de-
tails see pages 18 and 19. Although
it’s the weekend when I will be
compiling the April VHF/UHF, I
hope I’ll be able to attend, at least
for part of the day, so I look for-
ward to meeting some of you and
to discussing the format of the
VHF/UHF column.

PUBLICATIONS
THE 'TECHNICAL Reports' sec-
tion in Issue 3/1999 of DUBUS
magazine deals with microwave
topics. The 'EME' section runs to
14 pages, well-illustrated with
photographs of antenna arrays.
The 'Es News' section chronicles
the 1999 Sporadic-E events on
2m from late May through to late
August and there were no reports
from any operators in the British
Isles.

There is extensive coverage of
1999 meteor scatter (MS) activity,
including the results of the EA3BB
Perseids operations from IN62,
72, 73, 82 and 83 grids. The
LA0BY/P operations from JP61
and the OM9M expedition to
KN18AM are covered in detail.

In the 'News and Comments'
section, there is a report on the 44th
Mannheim VHF Convention,
which attracted nearly 9000 visitors
on 18/19 September last year. This
year’s dates are 9/10 September.
There are short sections covering
tropo and auroral propagation and
6m news. The UK agent for DUBUS
is Roger Blackwell, G4PMK
(QTHR), whose e-mail address is
dubus@marsport.demon.co.uk

The November issue of the UK
Six Metre Group’s quarterly jour-
nal Six News comprises 64 pages
and, as always, is packed with a
very varied selection of articles and
reports. There is a Code of Practice
for 6m operators issued jointly by
the UKSMG, the Hong Kong Ama-
teur Radio DX Association
(HARDXA) and the Japanese
Amateur Radio Overseas Club
(JAROC). Non-members can find
this on the group’s web site - see
the panel.

There are the results of several
contests and a report by Neil Carr,
G0JHC, on his Cyprus operation

at the end of last July. Paul
Bradbeer, G7GUC/AC5NO, re-
views the Commander VHF-1200
Amplifier manufactured by Com-
mand Technologies in Bryan, Ohio,
USA. The Clive Davies, G4FVP,
'What’s on Six?' column runs to 17
pages, with a couple more of 'Late
News.' Also included is the Geoff
Brown, G4ICD, '50MHz Beacon
List' updated to 10 October 1999,
and the 'All-time Operating Table.'

Chris Deacon, G4IFX (QTHR
and e-mail cdeacon@
compuserve.com), edits Six News
and membership details can be ob-
tained from Secretary Iain Philipps,
G0RDI (QTHR), whose e-mail
address is six@sms.xerox.com

PROPAGATION
THE OCTOBER ISSUE of The
Six and Ten Report records Es
openings on 6m on 17 days with a
possible double-hop event from
the UK to Cyprus on 28th. Some
24 countries were heard/worked
from the UK via E-layer in Octo-
ber. The DX openings to South
America and South Africa on 12th,
already covered in VHF/UHF, are
mentioned.

There are comments on the re-
ports of intra-European backscatter
and of a number of skewed paths,
indicating signals off the great cir-
cle routes. Auroral propagation
was reported on 17 days and there
were several good events when
many stations were operating
(QRV). The table of Solar and
Geomagnetic Data shows that the
2.8GHz solar flux averaged 164.9
units, with a peak value of 200 on
14th and a minimum of 122 on 1st.

The Report is compiled monthly
by Dr Steve Reed, G0AEV, and
Prof Martin Harrison, G3USF, and
is an activity of the RSGB’s Propa-
gation Studies Committee. Subscrip-
tion inquiries are handled by G0AEV
(QTHR) whose e-mail address is
g0aev@explore.force9.co.uk

MOONBOUNCE
THE DECEMBER edition of the
432 and Above Newsletter, edited
by Allen Katz, K2UYH, reports
that conditions in the 1999 ARRL
EME Contest were sometimes ex-
cellent and that overall they were
very good. But to quote: “Unfortu-
nately, the contest was marred by
extreme weather, which made op-
eration impossible in many parts of
Europe and some other areas of the

GB3AG repeater coverage
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world.” Preliminary results sug-
gest that OH2PO is again the win-
ner on 70cm with 123 QSOs and
34 multipliers, followed by K1FO
(112x35). On 23cm it seems that
K4QI was top with 66x34, with
N2IQU (59x37) runner up.

Peter Blair, G3LTF (IO91), had
problems with the strong winds.
There was polarisation spreading
on 70cm on 27 November, but at
dawn this cleared and signals got
stronger. From 0049 on 28th, he
completed with ON5OF,
7M2PDT, JH4JLV, UA6LGH,
K5WXN, VE6TA, KD4LT,
N4GJV, EA3DXU, OZ4MM,
W7GBI, OH2DG, K5GW and
K8ISK. From 0830 he was QRV
on 23cm and worked OE9ERC,
OZ4MM, F6CGJ, OE5EYM,
K2DH, W5LUA and W7QX. Af-
ter that he had equipment problems.

Dave Dibley, G4RGK (IO91),
suffered torrential rain and howl-
ing gales for the second leg of the
contest and was only QRV on
70cm for three 20min periods to
work OZ4MM, OH2PO, DL9KR,
OE5JFL, DL9NDD, K5GW and
K0RZ.

In spite of the strong winds, Roy
Reed, G3ZIG (JO02), managed to
work another 28 CW stations on
2m to aggregate 107 for the two
legs of the contest. With 39 multi-
pliers his claimed score is 417,300
points. The 12 new ‘initials’ were
YO2IS, K2RTH, WA6PY,
DL2MHS, N7EIJ, DK3BU,
SM3PWM, RX1AS, SV1BTR,
RW3PF, PA3CJI and ON7RB,
bringing his total to 189.

The third 23cm EME SSB con-
test is scheduled for 12/13 Feb-
ruary and the rules are in the
Newsletter - see the panel for the
web site details (The Lunar Week-
end Calendar for 2000, compiled
by Ian White, is also available on
the web site). There are just over
27 hours of Moon time for Lon-
don latitude stations. The decli-
nation varies from +11.77o to
+17.38o and the 144/432MHz
sky temperature range is 401/
28K to 441/32K. The signal deg-
radation, referred to perigee, var-
ies from -0.22dB to - 0.05dB and
the Sun offset at Saturday mid-
night is +90o.

METEOR SCATTER
THE NASA SPACE Science
News service has issued an inter-
esting paper about the Leonids

meteor shower. The peak of activ-
ity centred on 0205 on 18 Novem-
ber. Astronomers Rob McNaught
of the Australian National Univer-
sity, and David Asher of the Ar-
magh Observatory, had predicted
0208 in the Mediterranean region.
The Zenithal Hourly Rate (ZHR)
was substantially greater than the
500-1000 most experts had pre-
dicted. There was an abundance of
faint meteors and a relative absence
of bright fireballs, which were such
a feature of the 1998 shower.

David Whitaker, BRS 25429,
listened to the event on 2m up to
0330 on 18th and lists at least 116
stations QRV as ‘spotted’ on the
packet cluster. These included
RW1AW, RK3AF, RA3BLK
(KO65), RV3ZR and RX1AS
from Russia, SV0EC (KM17),
SV1OE, 3A/PA2CHR, TK5EP,

plus the more usual Europeans, but
no modes were stated.

John Palfrey, EA7IT, found
the visual peak at 0200 in south-
ern Spain and, with a crystal
clear sky, he observed 30-40
meteors per minute. On 2m he
worked DH1TW, G0KPW and
DF9RJ. Andy Durrant, G7OEC
(JO01), was QRV on 6m and the
band was quiet up to midnight
on 17th when several Italians
popped up at up to S9 for about
a quarter of an hour. By 0115,
most of Eastern Europe and Scan-
dinavia was workable on ran-
dom meteors, signals peaking
around 0210, with little heard
after 0300. The radio raw count
data graph for the Leonids is
available on OH5IY’s home
page - see the panel.

Colin Fallaize, 2U0ARE in

Guernsey, found conditions on 6m
more like an Es opening between
0030 and 0215 on 18th. He com-
pleted with G4HBA, SM7FJE and
DL4ALI, but Jamie Ashford,
GW7SMV, thought the shower:
“…disappointing, with weak and
short bursts” on 2m, although the
QRM was unbelievable. He man-
aged to complete with S5IZO
(JN86), I3LGP (JN65) and
SP2FAX (JO83) in the 0112-0219
period on 18th.

Conrad Farlow, G0RUZ (IO93),
reckons that the Geminids shower
on 2m was “Not bad at all”. He was
QRV from 2300 on 13 December
and completed on random with
9A4FW, DL1MAJ, DL5MAE,
YU7MS, DL4NAA, S51AT,
S51MQ, LA0BY on side scatter,
HB9FAP, DF1CF and I8TWK and
with LA7DFA on a sked, modes
not stated.

G4RGK completed on 2m with
9A4FW, YU7MS, HA5OV,
HA6NY and S51MQ. EU6MS
was a big signal early on and by
0200 all the A to Z QRGs were
full. Dave is now using the
9A4GL software which
“…makes life so easy”.

GW7SMV was QRV on 2m on
14th and found it to be “…a nice
shower with strong, long bursts”.
Jamie completed with OK1KT
(JO70), 9A1CAL (JN86), I2FAK
(JN45), HA9MDP (KN08 and
ODX at 1706km), F1LHL (JN19)
and 9A2AE (JN86) at 2326, after
which he went QRT.

BAND REPORTS

50MHz
Ted Collins, G4UPS (EX), heard
a JA station for the first time for
many years on 8 November when
JA4CQS* was S2 at 0927. Brian
Hummerstone, G3HBR (HP),
heard JA4KFA* and JA4DLW*
that day. On 11th Ted copied
VK6HK* at S3 at 0933. He re-
ports that 5N3CPR made his first
G QSOs on 15 November -
Bogdan’s QSL route is via his
home call, SP5CPR. The first W
and VE QSOs of the winter sea-
son were also on 15th. On 21st at
0936, DU/GM4COK* was S3
with QSB.

Chris Gare, G3WOS, the vice-
chairman of the UKSMG, advises
that the group’s web site has been
transferred to another host
<dialin.co.uk> which is run by

Callsign  50MHz 70MHz 144MHz 430MHz 1.3GHz Total

G3NKS 5  52 12  4   - 73
G4YTL  - 50 444 72  - 566
G1SWH  338 42 222 81 30 713

   G3XDY - 33 246 170 120 569
G8TOK 293 31 132 55 29 540
G3FIJ 222 29 104 50 23 428
G4OUT  - 23 107 -  - 130
G0JHC 718 20 48 4 - 790
G4DEZ 435 17  256 81 67 856
G0GCI 246 16 94 38 - 394
G4FUJ 57 17 18  4 3 99
G3IMV 600 15  610 125 53 1403
G0EVT 416 14 292 77 16 81
G8GNI 113 13  36 18  - 180
GJ4ICD  753 1 267 121 79 1221
G0FYD 468 1 255 7  - 731
M0CNP  - 1 29 10 - 40
G4RGK  267 - 339 221 78 905
G0FIG 344 - 35 191 34 820
GW6VZW 488 - 146 6 -  640

   GW7SMV 392 - 150 -  - 542
G7CLY 238  - 221 13 - 472
G0XDI 196 - 213 59 - 468
G6TTL 182 - 133 89 27 431
GU7DHI 415 - - - - 415
G1UGH  265  - 130 14 - 409
MM1BUO 296 -  76 31  - 403
G8XTJ  247 - 137 - - 384
G7LRQ 212  - 60 36 34 342
G4OBK 279 - 58 - - 337
GW8JLY - - 293 36 - 329
G4ZHI 19  - 225 32  - 276
2U0ARE 238 - 18 12 2 270
G1EFL  206  - 63 - - 269

   G3FPK  - - 246 - - 246
GW3EJR 233 - - - - 233
GM1ZVJ 224 - - - - 224
GU6AJE 214 - - - - 214
MM0BQI 146 - 63 2 - 211
G4APJ 111 - 38 19 - 168
G4UCJ 141 - 26  - - 167
EA7IT - - 71 - - 71

   No satellite, repeater or packet radio QSOs.
If no updates are received for a year, entries will be deleted.
   Next deadline is 17 February. Band of the month, 70MHz.

LOCATOR SQUARES TABLE
Starting date: 1-1-1979
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Paul Simons, G4CCZ, a keen 6m
DXer. They have established the
UKSMG Discussion Forum - see
the panel. Ken Punshon, G4APJ
(BL), caught a couple of auroras:
on 28 October with GM4WJA
(AB) worked, while on 16 No-
vember he worked GM4SFW*
(IV) and GM3POI* (KW).

24 November was a great day
for DX. Alan Doherty, GI4OTC
(BT), made 50 QSOs, including
HK4YH (FJ24) and PY0FF.
The YV5AB beacon in FK50
was S9, accompanied by very
loud European back scatter sig-
nals. He has placed his log and
other data on his web site - see
the panel. G4RGK copied the
HC2FG beacon at S5 at 1300
and HK3YH was S7 working
Europeans. The latter was also
strong in South Wales, as re-
ported by Gordon Wyatt ,
GW8ASA (CF), who worked 9
Ws later on.

John Hilton, GM1ZVJ (KY),
was QRV for 30mins from
1435 on 24 November and
worked  VE1YX (FN74) ,
K1WHS and AF1T (FN43),
W1LP and WA1ECF (FN41)
and W1EN (FN32), which

GB3AG http://www.gb3ag.ukf.net
UKSMG http://www.uksmg.org
OH5IY http://www.sci.fi/~oh5iy
UKSMG Disc. Group http://www.uksmg.org/discussion_page.htm
GI0OTC http://www.gi0otc.demon.co.uk/home.htm

brought four new grids and two
more countries.

Mike Johnson, GU6AJE, re-
ported his activity from mid-Sep-
tember. On the morning of 13
November there was Es to Italy
and from 1300 the band opened up
to South Africa, with ZS6 stations
and beacons heard in KG33, 44
and 46. On 20th, 5N3CPR* (JJ25)
and PP8KWA (FI96) were copied
before lunch and the 5N was S1 on
SSB at 1335.

2U0ARE worked VE1RG*
(FN65) and VE1YX via F2, pos-
sibly with some auroral enhance-
ment, on 16 November, but failed
to complete with PY0FF* on
20th, perhaps because his call
sign was unfamiliar to the Brazil-
ian. Colin heard little of the trans-
Atlantic DX on 24th, but did work
VE1YX again.

GW7SMV also contacted
VE1YX on 16 November,

5N3CPR on 20th and W1JJM and
K1VV (FN41), W1RMA (FN65),
with WA1OUB and K1WHS on
24th. Bob Mobile, WA1OUB,
now has the new and very appro-
priate call sign K1SIX.

144MHz
John Lemay, G4ZTR, took part in
the RSGB CW Contest on 5 Decem-
ber from JO01KW and made 200
QSOs in 42 grids and nine countries
for a claimed score of 49,919 points.
ODX was F6FHP/P (IN94) at
807km. Other QSOs over 600km
were DL9NEK/P (JN59), F5HGO
(JN05), DH9NBB, DF1IAZ and
DF4IP (JN49), DK8SG (JN48) and
DG5FEB/P (JO40).

GW7SMV reckons  the
Scandinavian tropo opening on
12 November was the best for
years. Between 1721 and 2340
Jamie worked 16 stations in DL,
OZ, PA and SM, in  JO22, 31,

43-45, 55 and 64-66. Richard
Marshall, G4ERP (GL), lis-
tened to the event while driving
home and eventually worked
SK7MW (JO65) from the car, a
QRB of 1062km.

430MHz
G4APJ missed two of the
Cumulatives sessions but was
QRV on 10 December. However,
conditions were disappointing,
with only a few stations heard
and even fewer worked. Ken
worked G0GCI (JO01) again, at
331km. GW8ASA was out port-
able in IO81FP on 25 November
for one of the sessions, but Gordon
found both conditions and activity
poor, only managing 34 QSOs.
ODX were PA0GHB, PE1EWR
and ON5NY.

DEADLINES
THAT’S IT FOR another month.
The April copy deadline is 17
February and for the May issue,
which will include the first en-
tries in the 2000 Annual Table, it
is 23 March. My telephone an-
swering/fax machine is on 0208
763 9457 and the CompuServe
ID is g3fpk                                ♦

USEFUL WORLDWIDE WEB SITES
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BOB TREACHER, BRS 32525
93 Elibank Road, Eltham, SE9 1QJ
E-Mail: brs32525@compuserve.com

AS I WRITE THIS a few
days before the Christmas
holiday, I am pondering

on all the things that need to be
achieved in the next two days,
including this column. With the
160m contests on the horizon again,
it is timely to devote much of this
column to last year’s results.

CQ 160 CONTEST 1999
THE SECOND CQ 160m contest
produced eight entries for the CW sec-
tion (compared with nine in 1998) and
24 entries for the SSB section (com-
pared with 16 in 1998), so the number
of entries showed a welcome increase.

Several entrants remarked that it
was their first attempt at a 160m
contest, but all were pleasantly sur-
prised at the activity.

As we approach the peak of the
sunspot cycle, DX opportunities
on 160m will decline. The first
signs were there during the SSB
contest, when the DX that was
heard was only of mediocre qual-
ity, and many of the North Ameri-
can signals were quite weak and
only audible with those listeners
with ‘better’ 160m antennas.

CW SECTION
The log of Vilmantas Morkunas,
LYR-794, was head and shoul-
ders above the others. He logged
853 stations during the contest and
found 86 multipliers. His score of
427,000 was outstanding and
dwarfed the other entries. Jean-
Jacques Yerganian, ONL383, was
second; his excellent log consisted
of 429 stations and 65 multipliers

for a score of 152,000 points.
Vilmantas seems to have an ideal

QTH for top band and boasts an
impressive antenna array - a 42m
long wire, a delta loop and an
inverted-V. He also has the log-
ging speed and accuracy required
to do well in SWL contests. To give
readers an idea of the speed of
logging of the top two CW en-
trants, Jean-Jacques logged 90 sta-
tions in the first hour of the contest,
but Vilmantas logged a staggering
115 stations in the first 60 minutes
- an average of almost two loggings
every minute. Neither operator used
computer logging. There was a close
fight for third and fourth places
between Avi Suhanov, UA1-143-
1, and John Goodrick, BRS44395.

SSB SECTION
There were 24 logs last year, com-
pared with 16 in 1998, an increase
of 50%, and there were a few new
faces in the 1999 contest. The sec-
tion was won yet again by
Vilmantas Morkunas, LYR-794,
by a very handsome margin, but
the second, third and fourth places
were closely fought. After close
scrutiny, Mick Toms, BRS31976,
captured second place from David
Whitaker, BRS25429, by only 980
points. Both Mick and David found
70 multipliers, but Mick logged 46
more stations  - 344 to 298. In third and
fourth spots, not far behind, were
Jean-Jacques Yerganian, ONL383,
and Karl Drage, RS174461, with
108,824 and 104,715 points.

The first five stations in this
section were all boosted by tre-
mendous logging skills in the first
hour. LYR-794 and ONL383
logged 85 stations in the first hour,
BRS31976 logged 84, RS174461
logged 83 and BRS25429 logged
67. In the battle for the ‘minor’
placings, David, BRS25429,

seemed to have the best
DX conditions to the
USA. Between 0451
and 0702 UTC on the
Saturday morning, he
logged 55 American
stations. His relatively
‘poor’ start was bal-
anced out by the
number of DX points
he scored. It is interest-
ing to note that most of
Vilmantas’s morning
DX was courtesy of
I4JMY. He heard him
work HK, P4, XE plus
nine American states.
While on the subject of
logging practice, al-
though there is no rule
regarding 'sitting' on
one particular station,
one log included 63
consecutive stations
worked by 3V8BB - I
wonder how many multipliers that
listener missed by sitting on one
frequency rather than ‘hunting’?
Compared with the CW section, the
SSB DX heard was rather more
mundane, but a few listeners did
hear E44/HA1AG.

It was a real pleasure to receive a
log from Greg Hall, an SWL from
Texas. He logged 193 different W/
VE stations, including V47KP,
XE1RCS and XE2SOZ. He heard
45 American states and four Cana-
dian provinces. He heard no Euro-
peans - probably because the Ameri-
can signals were so strong and plen-
tiful, but his log did show that many
American stations in the mid and far
west were active. It was also inter-
esting to note how much American
activity there was between 0400 and
0700 UTC in the segment between
1.860 and 1.910kHz - where many
European SWLs do not look.

Another DX log came in from

RULES FOR THE CQ WORLD-WIDE 160 METRE DX CONTEST 2000
Short Wave Listeners around the world are invited to take part in the 2000 CQ World-Wide 160 metre DX Contests. The objective is to hear as many countries, US states and
Canadian provinces as possible on the 160m band.
When: CW: 2200 UTC, 28 January to 1600 UTC, 30 January 2000. SSB: 2200 UTC, 25 February to 1600 UTC, 27 February 2000.
Sections: Single and multi-operator sections. Single operator stations MUST NOT use the Packet Cluster or Web Cluster during the contest.
Scoring: Stations from the SWL’s own country count two points. Stations from other countries in the same continent as the SWL count five points. Stations from countries in other
continents count 10 points.
Multiplier: Each DXCC country, American state and Canadian Province heard counts as a multiplier. Countries are those on the current DXCC list plus additional countries
from the WAE list (IT9, GM Shetland Islands, etc).
Final Score: Total points multiplied by the total number of multipliers (DX countries, states and provinces).
Awards: Certificates will be awarded to the winner, second- and third-placed listener in both the SSB and CW sections, and to the leading listener in each DXCC country, provided
the listener has at least 25% of the winner’s score.
Logs: Logs should show date, time (UTC), station heard, SWLs RS(T) report of station heard [no report shall be less than 33 on SSB and 33(9) on CW and reports are not expected
to be 59 or 59(9) in every case], station worked, multiplier, points. Any unmarked duplicate will lose 10 times the logging value. Any log which the Contest Director considers
is not within the spirit of the contest will be excluded from the listing of the results. A Multiplier check list must be provided.
Entries: CW Logs must be postmarked no later than 29 February 2000. SSB logs must be postmarked no later than 28 March 2000.
Entries to CQ160 SWL Contest Director, Bob Treacher, BRS32525, 93 Elibank Road, Eltham, London SE9 1QJ, England. Please enclose 2 IRCs or $1 if you want a copy of the
results booklet that will be prepared. Please indicate SSB or CW on the envelope.

Bob Chandler, VE3SRE. He heard
142 stations outside of Canada, but
did not hear any European signals.
He doesn’t have space in his inner
city location for a proper 160m
transmitting antenna, so found it
interesting to try the contest from
an SWL perspective. He found it
involved a slightly different set of
skills and a different manner of op-
eration, and also found that having to
log the station worked as well as the
station heard was an interesting chal-
lenge. It was easy to listen to
59+20dB signals, but was not able to
log them until they worked some-
one; after a while, everyone had
worked ‘the big gun’ signals and he
found 20-minute waits for another
station commonplace. Static crashes
were very high but, despite that, he
logged a number of stations in the
western USA, including California,
Arizona, Wyoming, Utah, Nevada,
Idaho and Oregon.                          ♦

SSB

CQ 160M CONTESTS 1999 CHECKED SCORES
CW

POS SWL No QSOs POINTS MULT SCORE
1 LYR-794 592 3251 76 247046
2 BRS31976 344 1855 70 129850
3 BRS25429 298 1841 70 128870
4 ONL383 326 1784 61 108824
5 RS174461 236 1611 65 104715
6 RS95258 203 1166 63 73458
7 BRS32525 175 1015 66 66990
8 RS171662 191 959 43 41237
9 RZ3EC 172 843 43 36249
10 VE3SRE 151 728 46 33488
11 SP-3003-LG 165 844 39 32916
12 F-15452 135 691 43 29713
13 F-15452 135 686 43 29498
14 BRS52543 134 652 38 24776
15 RS177448 119 593 39 23127
16 NL-290 121 609 35 21315
17 W5-SWL/Hall 196 401 51 20451
18 PA2164 99 547 36 19692
19 GW-5218 103 521 33 17193
20 RS102891 56 251 24 6024
21 F-11556 40 202 21 4242
22 BRS44395 31 149 22 3278
23 OE1OLB 13 70 10 700
24 OK1-32839 7 35 7 2457

POS SWL No QSOs POINTS MULT SCORE
1 LYR-794 853 4972 86 427592
2 ONL383 429 2341 65 152165
3 BRS44395 317 1588 45 71460
4 UA1-143-1 244 1332 53 70596
5 BRS88921 53 336 53 17808
6 UA3-155-28 47 285 47 13395
7 F5NLX 25 119 13 1547
8 DE7ANE 12 45 6 270
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DAVE MCQUE, G4NJU
6 Laburnum Grove, Bletchley, Milton Keynes,
MK2 2JW
E-mail: g4nju@compuserve.com

THIS YEAR’S BATC
Rally and Convention
will be held at Bletchley

Park on Sunday 7 May. Besides a
hall for the usual traders there will
be rooms for members to display
and demonstrate their gear. If you
wish to do so, please contact either
myself or Tom Mitchell, G3LMX,
both QTHR. There will be limited
space in the outdoor flea market,
so early booking is advised. Al-
though the main museum will be
closed, special tours of the
Cryptology Trail will be provided.

TV REPEATER
THE REPUBLIC of Ireland has a
TV repeater at last, in the form of
EI4DVR.  Set up by the RTE
Amateur Radio Club it has been
in operation since 27 November
1999. Located at Three Rock
Mountain, County Dublin, QRA
IO63VF, it is probably the high-
est ATV repeater site in the Brit-
ish Isles at 1500ft ASL! Initially
in beacon mode, its output fre-
quency is 1293MHz. With an
EIRP of 10W from a trough re-
flector antenna, P5 signals have
been reported as far away as
Dundalk in County Louth. No
details have been received re-
garding the azimuth polar dia-
gram, so I shall be interested to
receive reports of reception in
England, Wales or Scotland. The
input frequency is 1250MHz.

The RTE TV
Group also wel-
comes reports,
which should be
sent to Michael
Wright, EI2DJ,
Radio Centre
RTE, Dublin 4.

CLOSER TO
HOME
THE HOME
counties ATV
Club, which op-
erates GB3HV,
has sent me a
copy of their
journal ‘Line
Out’ published
by their secretary
John, G8MNY; it
runs to some five
pages, and only
a summary is
possible here .
Their AGM was
on 25 January at
their usual
haunt, The
Binfield Club,
Terrance Road , Binfield, on the
A329/B3024 near the M4 junc-
tion 10. Talk in was on
144.75MHz (the ATV talkback
frequency). As usual, it was fol-
lowed by a Junk Sale and col-
lection of subs from old and
new members. From personal
experience I know this to be
one of the most active and
knowledgeable specialist ATV
clubs. It has a wide geographi-
cal membership, this being due,
in part, to the proximity of vari-
ous fast food establishments in
the vicinity. Newcomers to the
mode are welcomed and ac-

Mike, G8LES, demonstrating ATV at a Sandown Model Rally.

The subject of ATV (includ-
ing repeaters) is comprehen-
sively covered in the Radio
Communication Handbook,
7th edition, pp20.2 – 20.9.
See RSGB Shop, page 92.

tively encouraged  by site visits
to assist with antenna placement

Tom, G3LMX, with the GB3TG 10GHz slot aerials.

by their Aerial Test Gang, Phil,
G6IQM, and Barry, G6ZHC.

At general meetings, mem-
bers’ gear is checked and aligned
on request. Technical officer
Mike, G8LES, has checked
GB3HV for Y2k compliance and
his gang have cleared the weeds
from the site.

Newsletters from all the other
ATV groups will be most wel-
come. Is anyone working on
amateur digital TV yet? Who is
active on 70cm?                                   ♦
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ANDY TALBOT, G4JNT
15 Noble Road, Hedge End, Southampton,
SO30 OPH
E-mail: data.radcom@rsgb.org.uk

WELCOME FROM a
new columnist! From
this issue I shall be

taking over the reins of the Data
column and, consequently, I
should like to devote this month
to laying the groundwork for
the future.

INTRODUCTION
FIRST OF ALL, I had better in-
troduce myself. The name and
callsign may be familiar to a
number of readers, from various
published articles covering mat-
ters from LF to microwaves. I
have long had an interest in the
field of RF data communications,
although this has always been in
the techniques and science of this
mode rather than in ‘using and
doing’. Having operated a bit of
RTTY on VHF when mechanical
teleprinters were the norm, then
moving on to a simple home com-
puter, I never followed the trend
onto packet radio when this became
popular in the early 1980’s. Instead,
I diverted to other routes of interest
at the time. When the 73 kHz band
came along three years ago, I saw an
opportunity for novel and exciting
data transmission techniques and
my interest was further kindled on
meeting- up again via e-mail with an
old friend from the past Charles
Brain, G4GUO, and Peter
Martinez, G3PLX, both of whom
were already heavily involved with
modern data communications tech-
niques and who knew about (what
seemed to me at the time) the black
art of Digital Signal Processing
(DSP). Interest was further re-
kindled, and so here we are.

COVERAGE
IN THE PAST, this column has
concentrated principally on packet
radio, which saw a huge growth in
popularity over a period of about
15 years. Other data modes in use
by the amateur community over
this period were predominantly
radio teletype (RTTY), and its
subsequent error-correcting vari-
ant, AMTOR, both aimed at sta-
tion-to-station, real time contacts.

Packet radio was generally used
as a store-and-forward system,
with bulletin board access being
arguably the most common usage
of this mode. Packet was pre-
dominantly used at VHF at a data
rate of 1200 bits per second (b/s or
baud), or occasionally at HF at
around 200b/s, both speeds pain-
fully slow compared with today’s
expectations from the Internet of
typically 24 - 56kb/s.

A few efficient modulation
techniques were developed to take
HF data communications towards
the speeds typical at VHF, such
as Clover and Pactor. The wave-
forms employed were mainly
developed commercially and us-
ers had to purchase stand-alone
modems in order to use them.
Such modems are quite expen-
sive and the amateur take- up has
not been very rapid.

MODERN TRENDS
WITH THE huge growth over
recent years of low-cost high-tech-
nology radio communications
techniques, there has never been a
better time for amateurs to make
use of some of the technology
now available. DSP hardware in
the form of low-cost evaluation
modules is now available for less
than £100 having enough process-
ing power to make feasible very
efficient and advanced modems.
The Motorola 56002 EVM is prob-
ably the most popular of these and
is the easiest to programme, but
the Sharc Easilite (using floating
point maths) is gaining in popu-
larity. I hope to cover these in
more detail in a later column.

Even the modern home com-
puter, equipped with a sound card
and running Windows®, is capa-
ble of handling some quite com-
plex and efficient modulation for-

mats. The capability of this basic
system can be further enhanced if
a different Operating System such
as Linux is running on the com-
puter. You don’t even need the
latest in home-computer technol-
ogy either; a 486 machine is ca-
pable of running much of the
freely-available software and
these machines can frequently be
obtained as scrap!

THINGS TO COME
IN THE forthcoming columns, I
intend to provide an overview of
the data communications tech-
niques currently available, along
with the work being done by vari-
ous individuals on new techniques.
To whet the appetite and explain
some of the acronyms abundant in
this field, here is a short list of those
that spring to mind immediately,
and which will be covered over the
next year or so.

Frequency Shift Keying (FSK)
systems such as RTTY, AMTOR
and packet.

Phase Shift Keying (PSK) modu-
lations, such as ‘Coherent’ by
VE2IQ, and PSK31.

Parallel-tone systems such as dig-
ital voice by G4GUO, and MT63
by SP9VRC.

Minimum Shift Keying (MSK)
and Continuous Phase Modulation
(CPM) - an up-and-coming area.

Quadrature Amplitude Modula-
tion (QAM).

Experimental High Speed HF
communication techniques.

Hellschreiber (and ‘fuzzy’ modes
generally) and SLOWCW - de-
signed for human interpretation
rather than strictly as data modes.

Data Coding and Error Correction.
Data Communications protocols

- why and how.
I will also be looking for news

and views from users, together

with any information readers may
have on happenings in the amateur
datacomms world.

FUNDAMENTALS
TO BEGIN, we’ll review data com-
munications from the beginning.
Data consists of binary informa-
tion, usually referred to as ones and
zeroes (1 and 0). To send these
over a radio link, we need to modu-
late the RF carrier in such a way that
the receiver can differentiate be-
tween a one and a zero being sent.
The easiest and most obvious way
is to switch a carrier on for a one and
off for a zero. This does actually
work (in the right circumstances)
and is known as amplitude shift
keying, or ASK.

The problem with this process
is knowing where to make the
decision between zero and one.
When the whole signal is vary-
ing in amplitude (fading) this
slicing- or decision-level, usu-
ally placed half way between zero
and the maximum received am-
plitude, will have to move corre-
spondingly. Automatic gain con-
trol (AGC) can be used to track
the amplitude, but the AGC time-
constant will have to match the
fading on the signal and, in addi-
tion, we need to know the number
of ones and zeros being trans-
mitted, as this will affect the
average signal strength. Also, a
zero will consist only of noise
which, in turn, may consist of
large random spikes that could
be misinterpreted as ones. The
photograph shows a typical ASK
signal corrupted with noise and
the optimum slicing level for best
zero / one decoding.

The solution to this problem is
the use of Frequency Shift Key-
ing (FSK), which will be covered
next month.                                ♦

Amplitude Shift Keyed carrier with added noise
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TIM HUGHES, G3GVV
10 Farm Lane, Tonbridge TN10 3DG

THE PROFESSIONAL and
amateur worlds of
telecommunications meet

almost continuously at confer-
ences, with the aims of progress-
ing technically and administra-
tively. On many occasions, the
amateur service is represented at
such meetings; often, develop-
ments in the professional area are
of interest and may have a bear-
ing on our activities.

INTERNATIONAL
TELECOMMUNICATION
UNION (ITU).
THUS, AT A recent meeting in
Helsinki of a group of radio ex-
perts, a comprehensive set of
terrestrial and satellite radio in-
terface specifications was
agreed. These specifications will
provide wireless multimedia
service capabilities, harnessing
the power of the Internet for e-
commerce while on the move,
instant access to personal or
business information, and en-
tertainment services. The eco-
nomic benefits of this new glo-
bal standard will be felt by all
ITU Member States as wireless
access provides a cost-effective
solution to the ‘telecommunica-
tions gap’ between developing
states. “It is particularly impor-
tant to narrow this gap as we
move into the 21st century,
where timely access to informa-
tion will be essential for eco-
nomic progress,” said Mr
Yoshio Utsumi, Secretary-Gen-
eral, at the close of the meeting.

The 9th World Telecommuni-
cations Exhibition will be held
in Geneva in 2003. This event,
organised for the first time in
1971, has been repeated every
four years. It is recognised as the
‘Telecommunications Olym-
pics’, and is attended by a wide
range of bodies from service pro-
viders and operators to govern-
ments and leaders in manufac-
turing and industry.

INTERNATIONAL
AMATEUR RADIO
UNION (IARU)
AT ITS LATEST meeting, under

the chairmanship of President Larry
Price, W4RA, the Administrative
Council of IARU agreed twenty
actions, including reducing the pos-
sibility of the inappropriate use of
the Amateur Satellite Service. An
information paper for prospective
owners and operators of amateur
satellites was adopted. The paper is
a joint project of the IARU and
AMSAT and is intended to ensure
that the operation of satellites in the
Amateur Satellite Service is con-
sistent with the objectives of the
Service. It will be placed on the
IARU web site, www.iaru.org

Responding to growing
threats of interference from

broadband telecommunications
over unshielded power and tel-
ephone lines, the Council af-
firmed the seriousness of the
threat and resolved that the
IARU and member societies
must develop appropriate re-
sponses. The IARU will develop
an input paper to working par-
ties of ITU-R Study Group 1,
which is studying the accept-
able levels of radiation from
such systems so as not to impair
the performance of radiocom-
munication systems, measure-
ment techniques, and techniques
which may be used to minimise
the effects of such radiation.

Following up the previous

work of the Future of the Ama-
teur Service Committee (FASC),
the Council prepared a draft Rec-
ommendation defining the opera-
tional and technical qualifications
for persons wishing to operate an
amateur station. If a review of
Article S25 of the international
Radio Regulations is put on the
agenda for the next World Ra-
diocommunication Conference
after WRC-2000, the draft Rec-
ommendation will form the ba-
sis of a submission to the appro-
priate ITU Study Group.

An updated Action Plan for the
development of support for Ama-
teur Radio in Africa was reviewed

and approved. The Plan includes
several courses in Amateur Radio
Administration, to be taught in
Africa under the joint sponsor-
ship of the ITU and IARU.

THE IARU positions on WRC-
2000 agenda items were re-
viewed and approved. These
form the basis for instructions to
the IARU delegation to WRC-
2000. A report was received on
the status of preparations for the
eventual harmonisation of the
7MHz allocation between ama-
teurs and broadcasters. The item
is on the preliminary agenda for
WRC-2003, but this agenda is
expected to be extensively re-
vised at WRC-2000.

The present and anticipated fu-
ture requirements for spectrum
allocations to the Amateur and
Amateur Satellite Services were
reviewed, updated and approved,
with special emphasis on the fre-
quencies above 71GHz.

The members of the Adminis-
trative Council are: IARU Presi-
dent Larry Price, W4RA; Vice
President David Wardlaw,
VK3ADW; Secretary David
Sumner, K1ZZ; Region 1 repre-
sentatives Lou van de Nadort,
PA0LOU, and Tim Hughes,
G3GVV; Region 2 representatives
Tom Atkins, VE3CDM, and
Eduardo Estrada, HC2EE; Region
3 representatives Fred Johnson,
ZL2AMJ, and Sangat Singh,
9M2SS. Technical assistance was
provided by Paul Rinaldo, W4RI.
Additional regional representa-
tives invited to be present were
Hans Ehlers, DF5UG, and for part
of the meeting, Hans van de
Groenendaal, ZS5AKV. Thus all
six continents were represented.

S25 – LATEST
READERS WILL be aware that
Document S25 in the Radio
Regulations defines the basis on
which the Amateur Service is
structured and implemented by
individual administrations. This
definition has been debated by
all three IARU Regions at their
individual triennial conferences
over the past four years, and an
agreed proposal formulated.

CEPT has had the revision of
S25 on their Agenda for several
months now. The initial discussion
was delegated to a working group
to review proposals from adminis-
trations and the IARU. This work-
ing group generously agreed to
leave the opening debate until after
the September 1999 Region 1 Con-
ference, to enable the matter to be
concluded within IARU.

The first meeting of this work-
ing group, with S25 on the
agenda, took place in London in
the early part of November. It
soon became apparent that the
proposals outlined by the IARU
were more radical than the ma-
jority of administrations pro-
posed and expected. At the end
of the discussion it was agreed
that the matter be placed on the
Agenda for the next CEPT-RR
meeting, where more adminis-
trations will be present.                 ♦

Tafa Diop, 6W1KI, Vice-President of IARU Region1.









76 RadCom ♦  February 2000

EMC

DAVID LAUDER, G0SNO
20 Sutherland Close, Barnet, Herts EN5 2JL
E-mail: EMC.Radcom@rsgb.org.uk

ALTHOUGH the
prospect of Power Line
Telecommunications

(PLT) has receded, it is not the
only type of data communications
using RF transmission over
unscreened cables. There are fur-
ther trials of ADSL on telephone
lines and VDSL is being devel-
oped (EMC, December 1999).
Now, home phoneline network-
ing products are on sale in the UK
(see below). The EMC Commit-
tee is keeping a close watch on all
these systems.

NEIGHBOURS ON TV?
AS MENTIONED in the News
section (p9) of RadCom for De-
cember 1999, the EMC Commit-
tee has been approached by a
television company researcher
who was preparing a programme
about disputes between neigh-
bours. We were very concerned
that if the programme featured
an RSGB member’s EMC prob-
lems, it could be a public rela-
tions disaster for amateur radio
in the UK.

The researcher phoned me on
several occasions, asking for in-
formation about interference in
relation to amateur radio. The case
had already been featured in a
local newspaper, where the main
story was about breakthrough on
the sound system in a church. The
newspaper had also reported that
34 neighbours had complained
about alleged interference.

We found out that a former
neighbour of the radio amateur
had delivered a circular letter to
every house in several streets, ask-
ing residents to return a slip if they

had any interference problems or
if they were opposed to the ama-
teur’s aerial mast on planning
grounds (the mast already had
planning permission, however).

We also found out that, on
many of the replies, it was not
clear whether the reply related to
planning or interference. Some
replies mentioned specific prob-
lems, but the cause had not been
established. One resident re-
ported that a car alarm was trig-
gered; someone else reported a
house alarm that sounded. Both
these incidents occurred late at
night when the radio amateur was
asleep in bed!

The researcher told me about
various alleged problems includ-
ing TVI, security lights and audio
breakthrough on telephones and
computer speakers. I said that the
EMC Committee was not pre-
pared to be interviewed or to make
any comment on any specific case
without full details of the make,
model and location of the affected
equipment. We would also need
to observe tests to prove that the
alleged problem actually occurs
when the radio amateur transmits
and would like to inspect the af-
fected equipment or installation
for any obvious defects.

The main complainant was a
former neighbour who had now
moved away, so it was clearly
not possible to establish exactly
what equipment was affected
and what could have been done
about it. Neither did we find out
how many of the other interfer-
ence reports were actually re-
lated to amateur radio.

I explained to the TV researcher
about the UK EMC Regulations
that require all electronic equip-
ment made after 1996 to have a
certain amount of immunity to sig-
nals from nearby radio transmit-
ters. I also explained that security
lights, telephones and PC speakers

are all examples
of products that
can still be tested
to a very weak
standard until
newer standards
become com-
pulsory. It
seemed difficult
to convince him,
however.

The only
problem where

we obtained full
details con-
cerned the
breakthrough in
the nearby
church, and we
got this informa-
tion by our own
initiative. The
problem oc-
curred when the
radio amateur’s
Sunday morning
80m ‘sked’ co-
incided with the
church service.
The congrega-
tion included
two other radio amateurs, one of
whom acted as a contact point
between the EMC Committee and
the church.

Only one microphone input on
the sound system was affected and
we managed to solve the problem
by ‘mail order’ with a plug-in fil-
ter that I constructed on our mem-
ber’s behalf (see above). This was
supplied on loan to the church, as
a gesture of goodwill, but not as an
admission of liability.

The radio amateur whose
transmissions were causing
breakthrough was elderly and
was not prepared to appear on
the TV programme. As we were
not given details of any specific
equipment that was affected in
neighbours’ houses, the EMC
Committee was not prepared to
comment on such cases on the
programme. Representatives of
the church did not wish to be
involved either, and, in view of
the name of the programme, this
was not surprising.

Hilary Claytonsmith, G4JKS,
then wrote to the television com-
pany in her capacity as 1999
RSGB President. She reminded
the programme makers that any
programme about this case
should present a balanced view
and that if it did not, we would
refer the matter to the Broadcast-
ing Standards Commission. The
last we heard on this matter was
that the television company had
decided not to feature this case
in their next series.

ADVICE TO MEMBERS
The case described above is rather
complicated, so it is not possible to
draw any specific conclusions, but it
does show how important it is to

keep on the right side of your neigh-
bours if you possibly can.

Now that we have the new M5
licence, many amateurs will be trying
HF for the first time. If this includes
you, you would be well advised to
look at the EMC Committee’s advice
on avoiding EMC problems, such as
the EMC pages in the RSGB Year-
book 2000 or the RSGB Guide to
EMC (see RSGB Shop, pp92-3).

If you live in a typical suburban
location with houses all round,
then running high power on HF
will probably mean that you need
to assist neighbours to overcome
breakthrough problems. The best
approach is to start with low power,
and gradually to increase it over a
period of weeks. This will enable
any problems to be dealt with dip-
lomatically, one at a time.

If you live in a location such as
a block of flats, where your choice
of transmitting aerial is very lim-
ited, don’t forget that there are
other modes of transmission that
require much less power than SSB
and which are also more EMC-
friendly. As well as CW, there are
new computer-generated data
modes. Some of these rival CW in
their ability to get through on rela-
tively low power.

If you do get a report of break-
through, the first thing to establish
is whether it is actually related to
your transmissions. If it is, try to
see the neighbour’s point of view,
which is usually that if you didn’t
transmit there wouldn’t be a prob-
lem. The EMC Committee’s ad-
vice is to be polite and helpful.
Advise the neighbour how to solve
the problem and offer to help, even
if some neighbours may not be
polite and may reject your offer. If
you carry on regardless at maxi-

Construction of the microphone RF filter.

Multi-media active speakers for computers, showing a
clip-on ferrite core and a ferrite ring fitted to the power
cables.
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mum power, you could attract
some unwanted publicity!

There are 27 EMC Co-
ordinators (see the RSGB Year-
book 2000, p90) who can provide
members with telephone advice
on the majority of cases. If things
start to get out of hand or if the
press, TV or local council get
involved, please contact the EMC
Committee Chairman, Robin
Page-Jones, G3JWI, immediately.

PC SPEAKERS
MOST COMPUTERS sold nowa-
days come with sound systems, some
of them quite sophisticated. These
normally use ‘active loudspeakers’
such as those shown in the photo
below left. These have a stereo
amplifier built into one of the speak-
ers.

Strange as it may seem, multi-
media speakers are not classed as
audio equipment, but can be EMC
tested as Information Technol-
ogy Equipment (ITE). At the
moment, ITE can still be tested to
the 1992 edition of the Generic
Immunity Standard, EN 50082-
1:1992 (see also the December
1999 EMC column). This stand-
ard allows equipment to be tested
with an unmodulated carrier
which, for audio equipment, is a
worthless test.

Some manufacturers appear to
be taking full advantage of this
loophole and are selling multi-
media active speakers with poor
RF immunity. Manufacturers may
claim that they haven’t had any
complaints, but there are hundreds
of different brands, mostly made
in the Far East, so it can be very
difficult finding out to whom any
complaint should be made. Mean-
while, there is opposition to com-

pulsory immunity standards in the
ITE industry. As reported in the
December 1998 EMC column,
Bill Horan of Intel Corp. (UK)
has stated, “From the consumer’s
point of view, immunity require-
ments add cost to PCs but little or
no tangible benefit.”

Fig 1 shows the set-up of a
typical multi-media speaker sys-
tem. Some speakers are powered
from an external DC power unit
while others have a mains power
supply unit built in.

The sound sockets at the back
of a computer nearly always in-
clude a headphone output that can
drive headphones or passive speak-
ers directly, although at relatively
low power. There may also be a
separate line output for driving
active speakers. A useful test when
tackling an RF breakthrough prob-
lem is to unplug the speakers and
plug headphones into the
headphone output at the back of
the computer. Usually, there is no
breakthrough with headphones
connected, which indicates that
the RF is getting into the active
speakers themselves and not into
the sound card in the computer.

The most common problem at
HF seems to be that the power cable
to the speakers and the audio input
cable form a loop that allows RF
currents to circulate via the inter-
winding capacitance of the mains
transformer. The cure is to break the
loop at RF, by winding the speaker’s
power cable through a ferrite ring on
a clip-on ferrite core at point X in Fig
1. For HF, use 12 turns on an RSGB
ferrite ring or 6 turns on a Maplin
BZ34M clip-on core. If this does not
solve the problem, try another ring
or clip-on core at points Y and Z in
Fig 1. The clip-on core has the ad-

vantage that it only shortens the
cable by about 50cm, but it is impor-
tant to ensure that the two halves of
the core can close together properly
with no air gap.

In a recent case, a member re-
ceived a complaint from his neigh-
bour of HF breakthrough on a pair
of ‘Arowana’ model DC691 com-
puter speakers. This model is simi-
lar to the type shown on the left in
the photo, but the DC691 has a
built-in mains power supply. As
the Arowana speakers were nor-
mally left on all the time, they
functioned 24 hours a day as broad-
band RF detectors! Fortunately, a
ferrite ring on the power cable
solved the problem.

Amateur transmissions are not
the only radio signals that can
show up poor immunity in multi-
media speakers. There could also
be some unwanted noises when
TETRA (Terrestrial Trunked Ra-
dio) mobile transmitters come into
widespread use by emergency
services, public utilities, motor-
ing organisations, taxis, etc. Ve-
hicle-mounted TETRA mobiles
transmit up to 25W at around
400MHz, with a carrier pulse-
modulated at 18Hz. One of these
driving past could make a loud
buzz on some computer speakers.

MICROPHONE FILTER
THE PHOTO above left and Fig 2
show a microphone filter that was
used to cure 3.5MHz breakthrough
in a church sound system. This in-
cludes a low-pass filter and a ferrite
ring choke to reduce currents on the
screen of the cable.

This is designed for a mono 600Ω
balanced microphone input, but the
same circuit could also be used for a
stereo unbalanced line input if the
source impedance is low, such as
600Ω or less. It is not suitable for use
in a loudspeaker circuit or in a high
impedance audio circuit such as
50kΩ, because the 4.7nF capacitors
would introduce severe treble cut.

HOME NETWORKS
HOME PHONELINE networks
were first mentioned in EMC in
December 1998. These networks
allow two or more home comput-
ers to be linked using existing
indoor telephone wiring, instead
of installing proper network ca-
bles. This allows users to share
printers or modems, transfer files
or play multi-player games.

The UK is being targeted as
the first country outside the USA
for this product. Computer home
phoneline networking cards
such as the Diamond ‘Home
Free’ phone line 1Mbit/s range
are now on sale in the UK, with
a CE mark and BABT approval.
These use RF transmission on
the indoor home telephone wir-
ing at frequencies of 5.5 -
9.5MHz, which goes right across
the 40m amateur band. Such net-
works may not radiate much if
the phone wiring is well bal-
anced at RF and no phones or
answering machines are con-
nected, but the wiring can radi-
ate if the RF balance is not good.

Thanks to the member who
sent me an AMD CD-ROM re-
cently. This contained data
sheets on AMD chips for home
phoneline networking and also
included design information and
details of home telephone wir-
ing in various countries, includ-
ing the UK. There is a diagram
showing the bell-ringing capaci-
tor in the BT master socket, but
there is no mention of what ef-
fect this has at RF. As this ca-
pacitor connects the ‘B’ line and
the bell wire in parallel, UK
home phone wiring is an unbal-
anced ‘three-wire pair’ at RF!

The Home Phoneline Network-
ing Alliance (www.HomePNA.org)
issued a second generation specifi-
cation for 10Mbit/s cards on 1 De-
cember 1999. We understand that
this includes a notch for the 40m
amateur band.                                          ♦

Fig 2: Circuit diagram of a microphone RF filter for HF.

Fig 1: Multi-media speakers connected to a computer.
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TIM KIRBY, G4VXE
11a Vansittart Road, Windsor SL4 5BZ
E-mail: tim@ukgateway.net

THE AFTERMATH of the two CQWW contests always
brings lots of comments about contests and band plan
ning. This year was no exception, indeed, the departures from

the recognised band plans seemed deeper than ever this year.
David, G3VFP, wrote, “Never in all the years of being

licensed have I heard such bad manners and lack of discipline on
the HF bands. Especially on 40m where SSB stations were
working right down to 7.015MHz, an absolute disgrace. On 20m
the SSTV frequencies were completely unusable, as was the DX
window on 80m.

“I really think it is high time that specific frequencies are
allocated for these contests, and an absolute condition of entry
should be that no-one operates beyond the recognised segments.
An even better idea would be to scrap contests altogether! Of
course I realise that amateur radio is a diverse hobby, and only
wish that people would operate in a manner that does not cause
a nuisance to non-contest users. It really is about respect for other
people, and if you take the way in which a lot of the guys operate,
it reflects on themselves and on their view of the world. It is a
pity that good manners do not prevail in amateur radio any more.”

A pity indeed. Even as a contest enthusiast, I have great
sympathy for David’s views - apart from the bit about scrapping
them altogether, perhaps!

I was discussing the issue with one of the leading lights in
contest circles in North America. Their group had attracted some
criticism during the CQWW SSB contest by operating around
28.240MHz - slap bang, as I pointed out, in the middle of the
beacon band! The riposte was that, “It’s the middle of a world-
wide contest, for goodness sake! What do you need a beacon
for?” Another commonly-heard rebuttal is that these incursions
only take place on one or two weekends a year.

So what’s the solution? It’s certainly not clear to me. Respect
for other people seems the key, but that is not fashionable in all
circles, unfortunately. Mandatory band planning? This is a hot
topic at the moment and the types of behaviour we have seen
might provide an argument for making adherence to the band plan

part of the licence. But do we really want to legislate for
everything? Perhaps greater emphasis is needed in the contest
rules about adhering to the recognised contest segments?
Another interesting letter this month was from Alan, M0AVN
who, as a relatively-recent licensee, is interested in CW contest-
ing. He finds the speeds prevalent during some of the contests
off-putting and feels that newcomers to contesting may be put off
with the "flashy, fast stuff blowing them away".

Certainly it is true that the 12WPM test pass will not prepare
you for many contests. However, the RSGB has been careful to
provide some contests aimed specifically at beginners. The Slow
Speed Cumulative events on HF are ideal events to cut one’s
contesting teeth. Here, high-speed CW operation is positively
discouraged! I also found that some of the VHF CW contests
were a great place to learn. The average CW speed of a contest
QSO on 144MHz, for example, is a lot lower. Why not get
together with a couple of like-minded club members and go to the
nearest hilltop for the next 144MHz CW contest? You will learn
some new skills and, hopefully, have a lot of fun into the bargain.
Finally, please do bear in mind that most CW contesters are very
mindful of beginners and will, when you call them, be more than
happy to slow down for you.

A quick reminder. Please do not send your contest entries to
me! One or two entries have found their way to me, either by e-
mail or post. I am not involved in the adjudication procedure, so
please check the rules for the contest and make sure that you send
your hard-won logs to the right place. Sending them to the wrong
place could mean that they do not reach the contests committee
in time for the deadline.

Finally, some important corrections that I’ve just received
from the VHF Contests Committee.

CALENDAR CORRECTIONS
THE  MAY 144MHz contest should be listed as 20/21 May 2000
and  the 1st 144MHz Backpacker on 21 May.

RESULTS CORRECTIONS

VHF NFD
GM4WLL should be shown in 11th place in the Low Power
section on 432MHz, score 7387 points. Positions in the overall
table are unchanged. GM4WLL/MM0BQI have been awarded
the Scottish Trophy.

50MHz trophy
G6FQZ should have been listed as winner in section SS, instead
of being entered in section S.

432MHz Fixed, August 1999
AGAIN  THERE was nothing special in the way of conditions to
report for this contest, with most entrants reporting flat-to-poor
propagation throughout. The proceedings were enlivened by the
big signal from Richard Thoen, PE1OUP, who was trying out a
new PA and antenna combination. His efforts netted a fine
second place and leading overseas entry in the single operator
group, with Richard Baker, GD8EXI, taking the top position
with the highest overall score and giving many entrants their best
DX in the process.

There were several portable stations out for this event and, as
part of the rule changes for 2000, all the contests which are
currently designated Fixed contests will include an Open section.
Most of the entries were e-mailed, which reflects an increasing
trend these days, but if you don’t have computer logging facilities
please send a paper entry if you can – all logs are welcome.
Congratulations to all of those receiving certificates and see you
again this year.

Steve Redfern, G4AEQ

Well-known contester Dave Goodwin, VE2ZP, operates the 28MHz position
during CQWW CW, 1999 from the VE3EJ superstation.
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432 MHz Fixed, August 1999
Multi Operator

Pos Call QSOs Points Mults Total Loc Best DX k m Power Ant
1 G8CUL* 27 3409 34 115906 IO91JO PE1OUP 375 40 21Y
2 G1WAC* 14 1511 22 33242 IO92BJ G D 8 E X I 268 25 21Y

Single Operator
Pos Call QSOs Points Mults Total Loc Best DX k m Power Ant
1 GD8EXI* 31 10380 38 394440 IO74PC PE1OUP 639 400 38Y
2 PE1OUP* 38 9965 37 368705 JO22CA DL9MCC 696 400 2x21Y
3 G3RIR* 37 4718 42 198156 IO92JL PE1OUP 372 25 20Y
4 G 3 M E H 36 4918 40 196720 IO91QS DL8OBU 726 150 2x19Y
5 G 0 G C I 22 4196 30 125880 JO01ED G D 8 E X I 475 120 2x21Y
6 G 4 G F I 22 3462 36 124632 IO91VH G D 8 E X I 434 30 19Y
7 G4JTJ 26 3393 32 108576 IO92SD DF2VJ 607 80 21Y
8 PE1EWR 21 4703 23 108169 JO11SL M1BQY/P 394 13 2x21Y
9 G4APJ 18 3693 27 99711 IO83UP G 0 G C I 331 25 19Y
10 G0DVJ 24 3095 28 86660 JO01MX G D 8 E X I 451 50 5Y
11 G 7 U L L 25 2742 30 82260 JO01AK G D 8 E X I 436 20 16Y
12 G3FIJ 22 2618 28 73304 JO01KV G D 8 E X I 447 10 21Y
13 G 4 C X T 16 2435 23 56005 JO02PB G D 8 E X I 460 20 19Y
14 G 1 K H X 15 2336 23 53728 IO81MI G4DEZ 255 120 2x19Y
15 2E1GUA 13 2037 21 42777 JO01FS G D 8 E X I 432 10 23Y
16 M0COP 5 546 10 5460 IO92BK G D 8 E X I 264 15 17Y

* = Certificate winner  Checklogs with thanks:- M1BQY/P, G4AEQ

70MHz Trophy 1999
THE POPULARITY of 4m contests continues,  with nearly 150
stations active during the 4m Trophy.  Most people had some sort
of bad weather, either on the night before the contest or on the day
itself.

Despite a lower average score than some of the more remote
stations, a combination of a high number of both QSOs and
multipliers put The Northern Lights Contest Group, GD0EMG, at
the top of the Open Section and they are awarded the VHF Manag-
er’s Trophy.  A similar strategy gave Steve Redfern, G4AEQ, a
commanding lead in the Single Operator Fixed Section. Brian
Coleman, G4NNS, wins the 25W/single-antenna certificate.

Pete Lindsay, G4CLA

70MHz Trophy 1999
Single Operator Fixed

Pos Call Loc. Q S O Points Mul Total Best DX k m Power Ant
1* G4AEQ IO93PE 77 15059 60 903,540 GM4WJA 507 160 2x6,3
2* G 3 X D Y JO02OB 46 10937 42 459,354 GM4CWH/P 589 150 6
3 G 8 E C I JO03AK 45 10896 41 446,736 G4YPC/P 510 130 5
4 G 3 N K S IO81XU 54 9718 44 427,592 GM4CWH/P 562 100 6
5 G 3 M E H IO91QS 57 9007 47 423,329 GM4CWH/P 584 80 6
6 G 3 U K V IO82RR 50 9694 43 416,842 GM4CWH/P 463 100 5
7 G 0 G C I JO01ED 36 7033 33 232,089 GM4SIV/P 615 100 4
8 G 1 K H X IO81MI 33 5863 29 170,027 GM4SIV/P 476 90 5
9 GM4AFF IO86ST 25 7263 22 159,786 G4ADV/P 733 150 8
10 G4AFJ IO92HO 30 5183 30 155,490 GM4CWH/P 483 50 8
11* G 4 N N S IO91FF 23 4508 24 108,192 GM4SIV/P 531 25 3
12 G4JTJ IO92SD 25 3734 27 100,818 GM4SIV/P 493 40 6
13 GM4DIJ IO85IW 17 2257 17 38,369 G 3 N K S 461 50 4

Open
Pos Call Loc. Q S O Points Mul Total Best DX k m Power Ant
1* G D 0 E M G IO74QD 90 26388 70 1,847,160 G 0 G C I 474 160 2x5 2x8
2* GX4ZAP/P IO85UI 75 24821 63 1,563,723 G4YPC/P 613 160 2x6
3 GM4SIV/P IO75DH 63 22910 54 1,237,140 G 0 G C I 615 160 9
4 GI3PDN/P IO74AI 62 18603 48 892,944 G 0 G C I 555 160 6
5 G3TCU/P IO91SF 72 15020 58 871,160 GM4CWH/P 645 150 2x6
6 GW4MGR/P IO83JA 63 11941 53 632,873 GM4CWH/P 433 75 4
7 G0VHF/P JO01GN 64 11726 51 598,026 GM4CWH/P 626 150 10
8 G4YPC/P IO70ID 40 13200 39 514,800 GM4CWH/P 772 150 8
9 G3LVP/P IO81XW 70 10473 47 492,231 GM4CWH/P 552
10 GM4CWH/P IO86RV 42 12395 36 446,220 G4ADV/P 741 150 10
11 GM4UYZ/P IO85RU 41 11368 39 443,352 G4YPC/P 661 90 8
12 G4ADV/P IO70LJ 41 10776 34 366,384 GM4CWH/P 741 60 2x7
13 G4SJH/P IO91QF 45 8956 38 340,328 GM4CWH/P 642 50 6
14 G3BPM/P IO80OV 45 8027 36 288,972 GI3PDN/P 492 50 8
15 GM4WLL/P IO85NR 30 7185 28 201,180 G3TCU/P 525 90 6
16 G0JLF/P IO80CN 27 5596 20 111,920 GM4SIV/P 544 25 4
17 G0GZI/P JO02FU 9 2288 12 27,456 GM4SIV/P 486 20 1
18 G4WVD/P IO70KA 9 2077 11 22,847 G D 0 E M G 460 30 3

* = Certificate winners  Checklog from G4FEV.

5th 144MHz Backpacker 1999
RADIO CONDITIONS were reported as ‘above average’ by most
entrants, with some good DX workable by most of the stations. The
weather was also hot and sunny over most of the country.

The standard of logging was not as good as in previous backpacker
contests, and entrants lost an average of 7% of their score through
errors.

This was the final 144MHz Backpacker contest of the millennium.
Thank you to all of the entrants who have supported this series of contests.

Congratulations to the winners and runners-up in each section, you
will all receive certificates.

Ian Pawson, G0FCT

5th 144MHz Backpacker 1999
Multi Operator 10W

Pos Group Name Call sign Loc Q S O Multi Points Total Best DX k m Power Ant
1* One Man & His Dog CG G8NWM/P IO92TR 68 37 18810 695970 F6KIM/P 648 10 2x10EL
2* Barpackers CG M1BAR/P IO83XG 55 26 8462 220012 TM6P 579 10 9EL

Multi Operator 3W
Pos Group Name Call sign Loc Q S O Multi Points Total Best DX k m Power Ant
1* Charlie & Sue Jordan GW0PZO/P IO83ID 87 33 15025 495825 TM6P 629 2.5 5Q
2* G W 5 N F / P IO81PR 59 32 13648 436736 D K 0 B N 762 2.5 9EL
3 Wythall CG G1WAC/P IO82XJ 48 26 7905 205530 GM4ZUK/P 506 2.5 13EL
4 G0HDV/P IO93GD 55 25 7544 188600 D L 2 K K 607 3 13EL
5 Stockport RS G8SRS/P IO83XH 42 25 6622 165550 TM6P 582 2.5 9EL
6 Oldham RC G1ORC/P IO83XN 50 18 4429 79722 GM4ZUK/P 377 2.5 17EL

Single Operator 10W
Pos Call sign Loc Q S O Multi Points Total Best DX k m Power Ant
1* GW8ZRE/P IO83JF 110 36 22573 812628 D L 2 K K 719 10 7ZL
2* G0PQF/P JO01AX 56 33 12743 420519 D K 0 B N 586 10 9EL
3 G0GRI/P IO81WG 66 31 12922 400582 GM4ZUK/P 631 10 7ZL
4 G4EDR/P IO94RD 37 27 9305 251235 TM2F 515 10 4Q
5 M0BAO/P IO80LV 60 22 10170 223740 GM4ZUK/P 672 10 8EL
6 G8ORG/P IO83VC 38 26 7329 190554 TM6P 765 10 8EL
7 G0BXT/P IO80FN 15 17 4427 75259 M0V 472 10 8EL
8 G4WVD/P IO70PM 14 13 3421 44473 M0V 515 10 10ZL
9 G7VBY/P IO91SD 15 14 2400 33600 TM6P 351 8 13EL

Single Operator 3W
Pos Call sign Loc Q S O Multi Points Total Best DX k m Power Ant
1* GI7JYK/P IO74BS 72 32 23971 767072 PA6C 807 3 13ZL
2* M0AFC/P IO84SA 85 32 15177 485664 D G 2 E B K 679 3 13EL
3 G8JAY/P IO91AW 60 32 13015 416480 D L 2 K K 600 3 9EL
4 G1WKS/P JO01ED 55 32 10772 344704 D K 0 B N 539 3 9EL
5 GW7LQD/P IO82KW 76 28 12267 343476 TM2F 527 3 2x9EL
6 G4APJ/P IO83TP 49 25 8476 211900 TM1H 504 2.5 10EL
7 G0BVW/P IO92XA 56 26 7469 194194 GI7JYK/P 493 2.5 9EL
8 G1JDM/P IO90SV 36 19 5777 109763 PA1TK 483 3 9EL
9 G1ATZ/P IO84KI 38 18 5594 100692 PA6NL 550 2 5EL
10 G0NFO/P IO82RJ 26 16 3737 59792 TM2F 460 2.5 7ZL
11 G3OLY/P IO91VX 24 17 3237 55029 GI7JYK/P 487 2.5 5EL
12 G4FAA/P JO01DH 29 11 2910 32010 M0V 348 3 8EL
13* G1GYM/P IO85WL 26 7 1552 10864 GM4RWE 140 0.5 V

* = Certificate winner

144MHz Low Power 1999
IN CONTRAST to the 70cm event, most competitors complained about
the lack of activity from the UK. This was offset only by some Sporadic
- E for East Anglia and tropo into the middle of France for the lucky ones
in the south of the country. The Victory Contest Group showed how good
their site is for low-power contests and have to be congratulated for putting
out an exceptional signal and taking top honours once again by a convincing
margin. Wythall Contest Group had a mini contest all of their own and
several operators took advantage of poor activity to use their own callsigns
and, in effect, start the contest all over again. This gave the group a chance
to hone their operating skills, whilst still maintaining some interest when
things got quiet. Entry levels are still very good and the VHFCC is looking
forward to the first novice entry in this event. As usual, certificates go to
all winners and runners-up, plus PE1EWR, top overseas station.

Martin Platt, G4XUM

144MHz Low Power 1999
Multi Operator

Pos Call Score Loc Q S O Mult Antenna Best DX k m
1 G6ISY/P 11298840 IO90JO 299 140 4X19 DL5MAE 957
2 GW4ZAP/P 8274632 IO81KR 267 118 2X17 4X9 F6AIU/P 822
3 G D 0 E M G 6791572 IO74QD 189 109 8X9 2X17 F5IKO/P 789
4 G4BRA/P 4233640 IO80ST 163 106 2X17 F6BEG/P 799
5 G4IRC/P 4028880 JO02OD 170 80 2X17 UT8AL 2223
6 G4SIV/P 3942330 JO03AD 154 105 8X12 HB9RDE 810
7 G0VHF/P 3361400 JO01GN 166 98 2X15 DF1IAZ 655
8 G8NWM/P 2187926 IO92TR 112 86 2X12 F6AIU/P 704
9 G 4 H L X / P 1566684 IO91FN 114 84 13 DC6IA 579
10 G4BVE/P 1224922 IO93AD 119 74 9 F4SGU/P 585
11 G 3 W H K 1040039 IO91VJ 96 77 16 GI6ATZ 510
12 G 3 O L X 994552 IO91VH 101 73 13 DL6KR/P 516
13 G3VEF/P 766976 IO90LU 78 64 13 D G 2 E B K 531
14 G1XYZ 438750 JO02FR 48 50 8 G D 0 E M G 372
15 G 0 D L R 336532 JO01EI 45 49 15 G D 0 E M G 458
16 G 8 O H M 52731 IO92AJ 15 27 YAGI G D 0 E M G 263

Single Operator
Pos Call Score Loc QSO Mult Antenna Best DX km
1 GW7LQD/P 4161677 IO82KW 184 113 2X9 DJ5BV 747
2 G8VOI/P 2427750 IO90MX 132 90 13 F6BEG/P 745
3 G4AEQ 2247882 IO93PE 122 91 2X9 DG3IS/P 607
4 M0AFC/P 1678158 IO84SA 119 81 13 F 6 K P L 498
5 G 3 M E H 1633768 IO91QS 121 82 2X9 DL6KR/P 553
6 G1ATZ/P 1370550 IO82KV 109 75 5 ON4AFO 493
7 G 4 H G I 1331253 IO83PL 104 77 11 PE1EWR 478
8 2C8ZRE/P 1130025 IO83JF 101 75 7ZL M1CQR 333
9 G3FIJ 407420 JO01KV 42 52 10 G D 0 E M G 445
10 PE1EWR 388626 JO11SL 36 38 10 G D 0 E M G 623
11 G 1 W A C 266443 IO92BJ 45 47 18 G M 0 G M D 443
12 M1BME 208560 IO92AJ 47 44 9 G D 0 E M G 263
13 G 0 W R C 195351 IO92BJ 36 39 18 PE1EWR 385
14 G 1 T W S 175028 JO01HO 26 38 11 G D 0 E M G 451
15 G4APJ 106227 IO83UP 20 33 9 G4BRA/P 315
16 G 7 U G C 80352 IO92BK 27 32 6/6 G D 0 E M G 264

Checklog:- GW4ALG/P
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432MHz Low Power 1999
THIS YEAR’S event saw a large increase in entries and variable band
conditions, dependent on where you were sited in the country. The Multi-
Op section winners, GD0EMG, reported working into PA but having to
beam along a weather front towards southern England to achieve this. Direct
signals were either non-existent or considerably weaker. This is something
to watch for especially at UHF, where propagation is far from straightfor-
ward. The usual more-successful east coast stations were disadvantaged by
this weather front and struggled to make any impact. Once again I am
saddened to report a lack of novice activity. Generally, entrants are happy with
the format which is now well established on the contests calendar. Congratu-
lations go to all section winners and runners-up, with extra awards going to
PE1EWR for a commendable entry as always, and to 2U0ARE for
representing the novice community.

Martin Platt, G4XUM

432MHz Low Power 1999
Multi Operator Section

Pos Call Score Loc Q S O Mult Antenna Best DX k m
1 G D 0 E M G 1837556 IO74QD 73 73 4X20 PA3CEG 740
2 GW4GCM/P 1239600 IO82KW 79 80 2X28 D C 9 K U 677
3 G4BRA/P 1148760 IO80ST 70 72 4X21 F6AIU/P 684
4 G0VHF/P 1147573 JO01GN 74 71 4X21 D F 0 W D 548
5 GW4ZAP/P 795074 IO81KR 73 61 4X21,19 PE1JBK 561
6 G4SIV/P 787311 JO03AD 52 63 8X28 D F 0 C I 721
7 G8NWM/P 727272 IO92TR 55 63 2X22 D F 0 W D 602
8 G8OHM/P 581102 IO82QL 58 58 4X19 D C 9 K U 631
9 G 4 H L X / P 332250 IO91FN 52 50 19 PA1TK 438
10 G3VEF/P 289149 IO90LU 36 49 19 G D 0 E M G 439
11 G6MXL/P 187680 IO80XR 31 40 19 G D 0 E M G 424

Single Operator Section
Pos Call Score Loc QSO Mult Antenna Best DX km
1 G4AEQ 791844 IO93PE 54 69 2X19 D C 9 K U 537
2 G 3 X D Y 750310 JO02OB 60 55 28 D F 4 U E 692
3 G0GRI/P 670560 IO81WG 66 66 17 GM4WLL/P 498
4 G 3 W H K 469944 IO91VJ 53 61 24 GI6ATZ 510
5 G 3 M E H 442475 IO91QS 52 55 2X19 PA0ZM 495
6 G4APJ 411696 IO83UP 37 54 19 F 6 K P L 454
7 G1ATZ/P 396525 IO82KV 43 51 21 PE1EWR 481
8 PE1EWR 360506 JO11SL 37 38 2X21 G D 0 E M G 623
9 G 3 O L X 347544 IO91VH 45 54 21 G D 0 E M G 433
10 M0AFC/P 184718 IO84SA 27 38 2X12ZL PA1TK 510
11 G3FIJ 149765 JO01KV 23 35 21 G D 0 E M G 445
12 GM4WLL/P 79992 IO85NR 13 22 - G4BRA/P 547
13 G3WZR 50520 IO91AI 15 24 8+8 G D 0 E M G 359
14 M1CFI 43100 IO92BK 14 25 17 G D 0 E M G 264
15 G 3 Y H F 39888 IO92BK 15 24 19 G0VHF/P 192
16 G8JXV 29646 IO91WE 10 18 48 G D 0 E M G 447
17 2U0ARE 21994 IN89RL 8 14 19 GW3ZTH/P 251

144MHz Backpacker 1999
THE LEVEL OF competition and friendly rivalry in the 144MHz
Backpacker contests has not diminished this year, with 54 stations
entering this series of events. The top of the table was very close, with
third, fourth and fifth places only separated by 12 points.

An interesting tactic of swapping between the 3W and 10W sections
in different events was employed by several of the leading stations.
Whether it worked is debatable, but it certainly must have kept the
opposition guessing as to which section each station was entering!

The standard of logging was somewhat variable this year, with one
event having an average error of 12%. The majority of entrants submitted
their log on disc or via e-mail.

Congratulations to the overall winner of the 144MHz Backpacker Contest,
Dave Hewitt, GW8ZRE/P, who managed to win four of the five sessions
outright. Congratulations also to the overall runner-up, GW5NF/P.

Ian Pawson, G0FCT

144MHz Backpacker  1999
Pos Group Name Call sign Best 3 Total BP1 BP2 BP3 BP4 BP5
1*# GW8ZRE/P 3000 1000 1000 1000 862 1000
2* G W 5 N F / P 2881 530 660 1000 1000 881
3 GI7JYK/P 2758 - 758 1000 - 1000
4 One Man & His Dog CG G8NWM/P 2757 116 757 649 1000 1000
5 M0AFC/P 2746 1000 - 746 1000 633
6 Charlie & Sue Jordan GW0PZO/P 2513 513 33 430 1000 1000
7 Bristol CG MW1BCG/P 2000 1000 1000 - - -
8 G0HDV/P 1949 355 67 627 967 92
9 GW7LQD/P 1858 591 819 - - 448
10 G0KYS/P 1602 - 1000 602 - -
11 G8JAY/P 1442 369 530 - - 543
12 West Kent ARS G1WKS/P 1268 - 239 575 244 449
13 Barpackers CG M1BAR/P 1220 176 59 365 539 316
14 Single Yagi & Transceiver CG G1SYT/P 1142 142 - 1000 - -
15 Wythall CG G1WAC/P 1093 288 300 - 173 505
16 GM4IGS/P 1068 393 260 173 416 -
17 M0BAO/P 1037 215 51 548 - 275
18 Hereford VHF CG GW1YFC/P 1000 1000 - - - -
19 G4ERP/P 1000 - 1000 - - -
20 G0GRI/P 996 113 89 - 391 493
21 G0PQF/P 996 319 - - 159 517
22 Oldham RC G1ORC/P 983 189 204 273 505 161
23 G(W)1ATZ/P 908 418 97 7 358 131
24 G4EDR/P 807 215 33 283 - 309
25 G0ROC/P 680 - 680 - - -
26 G4APJ/P 663 - - - 387 276
27 G1JDM/P 621 167 220 173 228 143
28 Stockport Radio Society G8SRS/P 604 93 10 177 92 334
29 G0GZI/P 447 268 179 - - -
30 F/M0AFC/P 425 - 425 - - -
31 G(M)8ORG/P 401 - - 269 132 -
32 2A0CCC/P 399 399 - - - -
33 G4FAA/P 398 85 271 - - 42
34 Wirral & District ARC 2C4MGR/P 380 380 - - - -
35 G0BVW/P 370 117 - - - 253
36 G0DRM/P 328 328 - - - -
37 G3OLY/P 312 - - - 241 7238

G8ORG/P 234 - - - - 234
39 G0OKD/P 202 149 53 - - -
40 G7NBE/P 170 57 78 35 - -
41 G0NFO/P 159 - 3 30 51 78
42 EI6FE/P 155 - - - 155 -
43 G3WZR/P 148 - 148 - - -
44 G7VHW/P 146 95 51 - - -
45 G7WJK/P 138 138 - - - -
46 G 7 U X W / P 125 125 - - - -
47 G6TTL/P 121 121 - - - -
48 G0BXT/P 93 - - - - 93
49 G(M)1GYM/P 81 3 20 - 48 14
50 Wythall CG G0WRC/P 62 - 62 - - -
51 G4WVD/P 55 - - - - 55
52 M0BHE/P 53 53 - - - -
53 G7VBY/P 41 - - - - 41
54 Ayr ARG GM0AYR/P 8 - 8 - - -

# = winner of the 144MHz Backpacker Trophy 1999 * = certificate winner

Slow Speed Cumulatives Sept/Oct 1999
Pos Call 30Aug 7Sep 15Sep 23Sep 1Oct Total Codes
1* G 3 W U X 235 — 220 — 215 670 2C13
2 G0VQR 225 C K L C K L 200 218 643 2C12
3 G 3 L I K 220 195 C K L C K L 220 635 2C13
4* 2E0ASU/P 231  80 280 — — 591 2C1?
5 G 3 T T B 221 175 — — 177 573 2W1?
6 G3YAJ 190 180 — C K L 140 510 2C13
7 G 2 H L U 170 — 182 — 155 507 2C12
8 G3JSR 180 159 — — 158 497 2W13
9 G 4 B L I C K L C L K 161 140 185 486 2C13
10 G 4 E B K — 180 126 — 175 481 2C13
11 G 0 I G P 195 C K L 135 — 145 475 2C11
12 G0VYR 160 135 C K L C K L 173 468 2C12
13+ 2E0AUB 220 —  40 — 193 453 2C13
14 G 4 X P E 190 119 — — 138 447 2C11
15 G4BJM — — 143 125 148 416 2C1?
16 G 3 H E L — C K L 106  78 181 365 2C12
17 G 3 Z D D  83 C K L 120 115 — 318 2C13
18 G 0 F Y X 110 —  98  85 — 293 2C11
19 G3SZS  95 100  80 — — 275 2G11
20 GW4LZP C K L  85  80 C K L 105 270 2C11
21 G 4 K E W C K L  83  75 —  93 251 2C1?
22 OK1FVD —  60  50 —  60 170 2W1?

* = Certificate of Merit + = First Time Entry in RSGB Contest Many thanks for checklogs from G0IBN, G0UHM and G0VQO.

Slow Speed Cumulatives Sept/Oct 1999
THERE WAS ONLY an average number of entries for this contest which
is aimed to encourage the art of CW operating, but not many new calls
entered. Congratulations to Terry Robinson, G3WUX, for taking first
place with his TS-940 running 10W and a Windom antenna. Second place
went to Tom Cannon, G3VQR, with his FT-1000MP running 10W and
a dipole. Our two Novices who took part both gained certificates -  Juna
Bell, 2E0ASU/P, as first Novice and Rose Rackham, 2E0AUB, for a first
time entry in a contest. Both Novices were YLs, so where were the boys?
OK1FVD found it a battle to get into G land through the QRN.

Derrick Webber G3LHJ

The full rules of RSGB HF and VHF/UHF contests were published in the RSGB Contesting
Guide in October 1998 RadCom. Brief rules for non-RSGB contests, which are listed in italics
above, can often be found in the HF and VHF/UHF columns.

Date Time Mode Contest
5/6 Feb 0000-2359 SSB 10-10 Winter Contest
12/13 Feb 0000-2359 RTTY CQ/RJ WW RTTY
12/13 Feb 2100-0100 CW RSGB 1st 1.8MHz CW
19/20 Feb 0000-2359 CW ARRL International DX
25/27 Feb 2200-1600 SSB CQ 160m Contest
26/27 Feb 0600-1800 SSB REF Contest
26/27 Feb 1500-0900 CW RSGB 7MHz DX

VHF Contests

HF Contests

Date Time Mode Contest
6 Feb 0900-1500 CW/SSB RSGB 432MHz AFS
13 Feb 1000-1230 CW/SSB RSGB 70MHz Cumulative #3
27 Feb 1000-1230 CW/SSB RSGB 70MHz Cumulative #4

CONTEST CALENDAR
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ADI AR-146  base/mobile 2m, FM,
50W tcvr, wideband receive 130-
180MHz plus Altai 13.8V 7-10A PSU.
Both perfect working order, vgc,
original boxes, £100 plus carriage.
ADI AT-200 2m, FM handie, 5W o/p,
nicad battery, AA battery pack, car
lighter adapter, nicad charger, man,
original packing, vgc, £60 including
post  & packing.  G3UUZ, QTHR.
01736 786 131 (Penzance).

AEA PK-900 multi-mode data con-
t ro l le r ,  HF/VHF Baudot ,  Morse ,
packet, ASCII,  Amtor, FEC/ARQ,
Navtex ,  Wefax ,  immac,  mans ,
boxed, with Windows® programme
controlling all data, £145 ono. DRAE
4A power supply, £17. AEG SWR/
50A power/SWR meter, £14, Yaesu
FSP-1  ex tens ion  speaker  w i th
bracke t ,  6W-8ohm,  boxed £12.
Hewlett-Packard Scanjet 4S, £32.
Buyer col lects or  cost  despatch
added.  G4YPN.  01708 523 487
(Ra inham,  Essex) .  E-ma i l :
david.howroyd@lineone.net

KENWOOD TS-850SAT. Immac cond,
with separate speaker unit, 500Hz CW
filter, £750. 12V DC PSU available if
required. 01279 427 788 (Harlow). E-
mail: david.gould@btinternet.com

RACAL RA-1795, 20-1000MHz rcvr,
£995 .  Marcon i  CPM-46  coun te r
power meter, £1995. Marconi 6790
RF power meter ,  £595.  Marconi
6924 power sensor, £595. WJ DMS-
107-1 demodulator, £395. WJ 521A-
1, 20-80MHz rcvr c/w panadaptor,
£395.  WJ 340-6,  0-900kHz VLF
rcvr, £295. Motorola R-2400A 1GHz
service monitor, c/w spectrum ana-
l yse r ,  £1995 .  Raca l  MA-2313
panadaptor  (worked before tube
cracked), c/w man, £195. Harr is
RF-3200 HF tcvr, £995. P133, 32MB
RAM, 1 .7GB HDD,  CDD,  SVGA
monitor, Tower PC, £195. Eimac
3CX2500F3 (pull), £195. Panasonic
P133 Toughbook (magnesium alloy
cased )  l ap top ,  £495 .  I r i d i um
Motorola 9500 por table sate l l i te
phone, £495. Icom PS-30 30A PSU,
£95. Icom IC-725, c/w FM, £395.
SGC-2020 QRP tcvr, £395. NOS
STC 3J/160E (CV2245), £30. Ex-
PMR h/held walkie-talkies, 5W VHF
& UHF, £9.95 ea or 3 for £20. New
Jenn ings  50 -2300pF  ce ram ic
vacuum variable capacitor, £495.
Motorola GP-300 6-way charger,
£195. Eddystone 40A 0-33MHz port-
able interference-measuring rcvr,
£195. Philips PRC-2000 1.5-30MHz
man-pack, £995. Ex Special Forces
123 tcvr, £795. SD-1468 UHF power
t rans is to rs  NOS,  £9 .95 .  Spar ta
10W AM (medium wave) broadcast
exciter, £495. 1200W PEP output
HF mobile linear, 1.8-30MHz (8 x
2SC2879),  £995.  Tel /Fax 01372
849  909  (Su r rey ) .  E -ma i l ;
pdc@inves t . fsbus iness .co .uk

 TRIO TS-530SP, c/w man, no mic,
£180. Trio TS-830, c/w man, no
mic, £180. Two VFOs, VF-230, c/w
mans; one wkg, £40; one repair-
ab le,  £25.  IC-290E,  gwo,  £125.
MFJ-962B 1.5kW tuner, £100. Lin-
ear amp (homebrew) 2 x 813, re-
quires final wiring, £50. Cushcraft
R-6000 6-20m used only 3 weeks,
£150 .  BC-221 ,  comp le te ,  £10 .
Heathkit HD-1250 GDO, gwo, £30,
buyer col lects or  pays carr iage.

G4VPU. 0191 252 2304 (Whit ley
Bay) .

 YAESU FT-767GX HF with/2m/6m/
70cm modules, auto ATU, exc cond,
boxed with man and MH-18 fist mic,
AC, as new, £750. G1OPZ, QTHR.
01373 834 483 (Frome).

ALTRON tilt-over mast with Daiwa
DR-7500A rotator, £150. Buyer ar-
ranges collection. GW0FMD. 01994
230 773 (Carmarthen).

AMERITRON AL-811X linear amp,
1 .8 -30MHz,  400W PEP ou tpu t ,
boxed,  £400.  MFJ-949E de luxe
versa tuner II, 1.8-30MHz, boxed,
£80. G3YIU, QTHR. 0121 430 6926
(Birmingham).

AR88D. Mechanically above aver-
age, electrically gwo, realigned, many
capaci tors replaced,  £65.  Could
deliver up to 20 miles, G3WCE, QTHR.
01603 250 910 (Norwich).

BARGAIN. Yaesu FT-101Z, man, CW
filter, fan, BTB wkg order, FT-221R,
Mutek, £300 both. No split. G3ZEG.
01767 221 189 (Biggleswade).

CLEAROUT! R1155 rcvr + PSU, RA17
rcvr (nice examples), Pye Westmin-
ster, Pye Ranger, (both unmodi-
fied), AVO transistor tester, Tradiper
TE-15 GDO, Heathki t  mono TV,
Heathkit SWR bridge, £225 no split,
cash/collect. G4EHT, QTHR. 01543
300 341 (Lichfield).

DRAKE R-4A plus Drake speaker,
both vgc, rcvr fully aligned, £200.
Eddystone 680X, £90; 640, £75. TV
al ignment generator,  £15. 01245
381 961 (Chelmsford).

FL-2100Z, perfect order, full 400W,
WARC bands, buyer collects with
demo, £360. G3LBA. 01865 821 503
(Abingdon).

FT-2500M 2m mobile, 50W, 7/8 & 5/
8 antennas, magmount, £125. FT-
411 2m h/h, speaker/mic, various
whips, numerous adaptors and ca-
ble connectors, charger, car adap-
tor, £85. EP-925 PSU, 25A, 3-15V,
£50. Altron 20ft wall-mounted tilt-
over mast, 3in dia, 4ft f ibreglass
stub-mast 1¾in dia, £50 ono. KPC-
2 TNC, £15. JVFAX modem, £20
ono. Compaq LTE LITE/25 laptop
computer, requires new A drive, £25
ono. 2m 5/8 col inear, £7. Buyer
collects or pays carriage. G0EJZ,
QTHR. 01474 822 685 (Gravesend).

HEATHKIT SB-301/401 tcvr, com-
plete with mans, good 6146Bs, £50,
buyer collects. G4ZOR. 01749 676
807 (Wells).

HY-GAIN 12AVQ 10-15-20m verti-
cal, also small quantity Telsen com-
ponents with Telsen radiomag Vol 1,
No1. Offers to G3WUZ, QTHR. 01278
786 330 (Burnham-on-Sea).

IC-290H 2m SSB/FM/CW 25W/1W
tcvr, £155. MM 70cm TV tx, 20W
PEP, £60. GW4HBK. 01495 228 516
(Blackwood).

IC-3200E Icom dual-band 2m/70cm
mobile, £80, Comet CA-2x4MB an-
tenna, £10. VSWR meter, £10. All
ex-silent key with original receipts,
G3RDQ, QTHR. 01264 860 244
(Stockbridge).

ICOM IC -746,  narrow SSB f i l ter ,
matching speaker, still under war-
ranty, £900. G0WMC. 01322 667
210 (Kent).

KENWOOD TM-251E 2m 50W tcvr with
mic, man, etc, boxed, as new (never
used mobile), £175. Tony, G4KHT,
QTHR. 01482 843 457 (Hull). E-mail:
tonylord42@netscapeonline.co.uk

KENWOOD TS-140S 100W HF tcvr,
CW filter, mic, PSU, man. Try before
you buy,  £300.  01283 534 515
(Burton-on-Trent). E-mail: g0hio@m-
f-warr ington.freeserve.co.uk

KENWOOD TS-50S HF mobile, exc
cond,  hardly used,  £450.  BNOS
PSU, 30A, £65. Quantity of Tait T-
500 VHF mobiles (PMR), £40 each.
Gary, G0FWX. 01527 574 401 (home)
or 01527 872 777 (work). (Worcs).
E-mail: gary@twoway-radio.co.uk

KENWOOD TS-570D 100W HF, gen
cov rcvr, auto ATU, headset boom
mic plus interface, original scan-
ning f ist mic, Zurich DSP-251ZM
PSU, very l i t t le use, al l  as-new,
Diamond CP5 vert ical .  Complete
station £900, prefer no split, buyer
co l lec ts .  01568 615 667
(Leominster).

KENWOOD TS-790A 144MHz/
440MHz/1.2GHz, as new, boxed with
man, £1000. Cushcraft 13B2 144
MHz, £100. Cushcraft 424B 440MHz,
£100. MFJ-931 artificial ground, £50.
Kenwood interface IF-232C, £60.
Eimac 3-500Z, new, £100. Micro-
wave Modules linear amps, 440MHz
and 144MHz, 10W in 50W out, £50
each. Kenwood AT-250 auto ant
tuner ,  £150.  01754 811592 (n r
Skegness).

KENWOOD TS-930S, fitted auto ATU,
250Hz f i l ter ,  matching Kenwood
speaker, mic, man, workshop man,
£500 ono. Drake TR-7 full spec with
ex t ra  VFO,  speech processor ,
speaker, mic, man, £475 ono. Both
in exc w/order. G6LX. 0181 654
6267 (Croydon) .  E-ma i l :
g6lx@aol.com

KENWOOD TW-4000A VHF/UHF FM
mobile, 35W, gwo, boxed, £225 ono,
carr iage at  cost .  John,  G0GCD.
01536 711 625 (Kettering). E-mail:
john@nn14.co.uk

KW Vanguard tcvr. Fully overhauled,
factory-fitted 160m, engraved front
panel and internal antenna relay in-
stalled. A nice example of this fa-
mous AM/CW rig, £80. Buyer inspects
and collects. Valves: 6DQ5, boxed,
£5 each, Penta 811A valve, boxed,
£8. Heil type HMP mic pre-amp for
Icom, as new, £25 plus postage.
Leak Sandwich Hi Fi speakers type
200, nice cond, £35 pair. G3GGK,
QTHR. 01954 210374 (Cambs). E-
mail: peter@g3ggk.freeserve.co.uk

LINEAR Drake L7 160-10m new, pair
3-500Z good cond, £1000. G3PJT,
QTHR. 01223 263 137 (Cambridge).
E-mail: bob_g3pjt@compuserve.com

MARCONI marine CR-300 rcvr 15kHz
- 25MHz 8 bands, internal mains
PSU, man T1864, £30. ATU adapter
aerial to trans, ZA56234 MWB/XE/
988 19x16x14in,  contains 7in x 5in
dia roller-coaster and many variable
capacitors, aerial output via 5in dia
hemispherical glass insulator, £100.
Meccano No10 with model books,
offers? G3TJT, QTHR. 01302 365
472 (Doncaster).

RACAL RA-1792, ex cond, all filters,
ISB option fitted, mans, £600. Yaesu
FT-101B, G3LLL mods, FV-101 VFO,
YC-601 d isp lay ,  YO-100 scope,
landliner phone patch, Europa 100W
2m transverter,  or iginal f ist  mic,
mans, all leads, amazing cond, £400.
Hoka Code 3, latest V5 software,
£250. Adrian, G4JBH. 01288 331
113 (Bude) .  E-ma i l :
106471.620@compuserve.com

RECEIVER Kenwood/Trio R-600 gen
cov, ideal SWL radio, £100. 01547
520 266 (Powys).

SILENT key. TS-930 tcvr, 1.8-30MHz
and WARC bands, 100W all modes,
fu l l y  func t iona l ,  o f fe rs  p lease .
G3JLS,  QTHR.  02380 842 345
(Southampton).

STRUMECH 60ft heavy duty mast
with 20m and 15m beams plus approx
100m coax cable, £500 ono. 0158
722 581 (Cheadle).

TEKTRONIX 465 osc i l loscope,
100MHz, dual delay, 5mV, 20nsec/
div, gc, £250. AVO meter model 8,
good order, £45, G0PJI. 01934 812
543 (Weston-Super-Mare).

TEN-TEC Century-22, £200. DC PSU
7A XM21, £50. Windom aerial, £20.
Buyer col lects or  pays postage.
Purdy .  0181 950 3889 (Bushey
Heath). E-mail: brod@purdy.org

TRIO TS-820, £220. TS-120, £150.
TS-700, £190. TS-700G, £150. PSU
20A (Coutant) ,  brass Morse key
type D, ex-WD, £35. G0UAU, QTHR.
0121 358 3639 (Birmingham).

TRIO TS-930S, vgc, boxed, etc, £495
ono. 01203 313 109 (Nuneaton).

TRIO-Kenwood TS-530SP HF tcvr,
CW filter, Shure 201 mic, man, exc
cond, £230 ovno. G0BPM, QTHR.
0114 287 2358 (Sheffield).

TS-830S, CW filter, WARC, re-valved,
serv iced  by  Cas t le  E lec t ron ics ,
ATU230, Shure 444 mic, £450, buyer
collects, Alan, G3DAC. 01270 581
460 (Crewe).

UT7CT Morse devices: www.qsl.net/
u t7c t

YAESU dynamic mic MD-100 A8X,
new, unwanted gift, £70. 01992 573
596 (Epping).

YAESU FT-101Z Mk3 HF tcvr ,  9
bands, FM, SSB, CW, YD148 base
mic, Welz AC38M ATU, man, exc
cond,  £220.  01945 589 707
(Wisbech).

YAESU FT-101ZD Mk3, £175. FL-
2000B linear, £200, FT-290R, £150.
TS-700 2m mul t i -mode,  £225,
Pakratt PK-232MBX. G3TWJ, QTHR.
0181 668 3408 (Purley).

YAESU FT-290RM with mobile mount,
l inear, various antennas, rotator,
por tab le  mast  in  box ,  o r ig ina l
charger, case, etc, man, £250 com-
plete. 01308 863 476 (Beaminster).

YAESU FT-767GX, full working or-
der, exc cond, complete with 2m
and 6m modu les ,  £650 ovno.
G4OBB, QTHR. 01235 817 237 (Ox-
ford).

YAESU FT-780R 70cm multi-mode,
boxed, man, any trial, £200. G0WRF,
QTHR.  5 mins from jct36 of M62.
01405 766 783 (Goole, E. Yorks). E-
mail: waldorf@bunmail.com

YAESU FT-790R multimode, £175.
Microwave Modules RU-20 70cm am-
plifier, £20. Rexon RL-402 70cm h/
held, £70. 13-ele crossed Yagi (new),
£25. Spectrum RP-6S 50MHz trans-
mit-through receive preamp, £20.
Stone,  G3JFC.  01529 413 547
(Sleaford).

YAESU FT-920AF HF/6m, AM/FM
boards, mint, boxed, man, etc, £850.
G0CGL,  QTHR.  01929 405 531
(Woo l ,  Dorse t ) .  E-ma i l :
eric.g0cgl@screaming.net

YAESU FT-990 HF tcvr, c/w narrow
SSB, CW filters and MC-60 desk
mic. The tcvr has had very little use
and is in as-new cond, £750 plus
carr iage by courier (about £12).
01736 757 721 (Hayle).

YAESU FT-990AC fitted with 500Hz,
250Hz, 2kHz f i l ters and TXC-O2
oscillator, latest ROM, RS-232 in-
te r face ,  MD-1  desk  mic ,  £825.
01703 340 143 (Southampton). E-
mail: g0tsm@qsl.net

WANTED
ALL early wireless equipment wanted:
Rcvrs, crystal sets, early transmitters,
horn speakers, valves, Morse keys, spy
sets, pre-war television. Any cond con-
sidered. Jim Taylor, G4ERU, 5 Luther
Road, Winton, Bournemouth, BH9 1LH.
Tel/fax 01202 510 400 (Bournemouth)

FOR SALE

RSGB Members wishing to place an advertisement in this section must use the official form
incorporated on the label carrier of Radio Communication. This will prove membership and must
be for the current month. No acknowledgment will be sent. Ads not clearly worded, or which do not
comply with these conditions will be returned. If an ad is cancelled no refund will be due. An
advertisement longer than 60 words will be charged pro rata. Trade or business ads, even from
members, will not be accepted. Traders who wish to use this facility must send a signed declaration
that the items for sale are part of, or intended for, their own personal amateur station. The RSGB
reserves the right to refuse ads, and accepts no responsibility for errors or omissions, or for the
quality of goods for sale or exchange. Each advertisement must be accompanied by the correct
remittance, as a credit card payment, cheque or postal order made payable to the Radio Society of
Great Britain. Please note that because this is a subsidised service to members, no correspondence
can be entered into. Licensed members are asked to use their callsign and QTHR, provided their

address in the current edition of the RSGB Yearbook is correct. RS members will have to provide
their name and address or telephone number. Please include your town and phone number in the
free boxes provided to assist readers. Advertisements will be placed in the first available edition of
RadCom.

The closing date for copy is the first day of the month prior to publication, eg the deadline
for the March issue is 1 February.

Warning: Members are advised to ensure that the equipment they intend to purchase is not
subject to a current hire purchase agreement. The ‘purchase’ of goods legally owned by a
finance company could result in the ‘purchaser’ losing both the goods and the cash paid.
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BUTTERNUT HF6VX with 160MHz ,
working cond, can col lect within
reasonable distance of M25. 01634
379 140 (Medway).

SPY/clandestine radio sets from any
period or origin. Wanted by private
collector. Spares and accessories
also required. Bill, G8PUJ, QTHR.
0181 505 0838 (E. London).

AUDIO frequency millivoltmeter, fre-
quency response to 20kHz, for align-
ment of tape recorders, must be in
good cond. Good price paid! 01580 830
558 (Hastings). E-mail: david@craig-
peartree.freeserve.co.uk

DAMAGED Drake R4-? Also MS-4 or
MS-7 speaker. Bill. 0141 562 4571
(Glasgow).

FTDX-400, FLDX-400 workshop mans,
6JS6A valves for above, any mods
to liven the rcvr, help appreciated.
Bob, G3JJU. 01252 615 831 (Fleet).

QRP rig wanted, anything consid-
ered, inc homebrew, Howes, valves
ok, ATU, rcvr, etc. For QRPer use-
less at construction. 01730 895 309
(Liss, Hants).

 E-mail: m0air@qsl.net
R1475 rcvr with PSU, any cond, also
R1155 rcvr and AR88D rcvr in good
unmodified cond. 01335 360 755
(Derby). E-mail: g8ebm@csi.com

TRIO 820S rcvr, Drake rcvrs any
type. Also any old valve hi-fi, such
as Quad, Leak, etc. 01245 381 961
(Chelmsford).

TRIO TS-530S servicing man required,
also CW filters and remote VFO.
Tony ,  G0WME.  0181 554 8187
(I l ford).

EXCHANGE
EXCHANGE new Realistic DX-394
SW rcvr for magnetic loop AWT 20-
15-10m complete with control box,
cash adjustment if required. 01484
462 960 (Huddersfield).

CLUB NEWS
DEADLINE – Items for club news
should be sent to the RadCom Office
at HQ to arrive by the 26th of the
month, ie approximately a month
before publication. For example, 26
January for the March Issue. News
items should be sent in writing (fax
or letter) and be signed by the club
secretary or the person responsible
for  publ ic i ty .  Post  cards for  th is
purpose are available from RSGB
HQ.
Note: This is a service for clubs
a f f i l i a t e d  t o  t h e  R S G B .  T h e
announcements  a re  i n tended  to
noti fy non-members and potential
members of your club of specif ic
e v e n t s .  T h e r e f o r e ,  ‘ c o m m i t t e e
meeting’, ‘natter night’ and ‘ragchew
evening’ etc wil l  not be included.
Bas i c ,  unchanged  de ta i l s  abou t
RSGB-affil iated clubs are published
annually in the RSGB Yearbook.

APPLEDORE & DARC – 15, T ‘Flying &
radio instrument navigation’ by local pi-
lot. Brian Jewell, 01237 473251.
AYLESBURY VALE RS – 2, Q with Mike,
G7FDL. Roger, G3MEH, 01442 826651.
BANGOR & DARS – 2, T ‘BFBS Radio’ by
M i k e ,  G I 4 X S F .  M i k e ,  G I 4 X S F ,  0 2 8
42772383.
BLACKMORE VALE RS  – 5, Opening day
for new QTH (10am - 6pm). Tony, G0GFL,
01258 860741.
BROMSGROVE ARS – 8, Test equipment/
check your rigs. Put up the antenna; 22, T
‘Computers & amateur radio’. B Taylor,
G0TPG, 01527 542266.
CAMBRIDGE & DARC – 18, T ‘Building an
antenna noise bridge’ by Mike, G8VCN.
Bob, G0GVZ, 01223 413401.
CHELMSFORD ARS – 1, T ‘GEC Archives’
by Louise Weymouth. Charles, G0GJS,
01245 256654.
CHELTENHAM ARA – 4, T ‘50MHz - the
magic band’ by Tony, G3SNN. Patricia,
G1NKS, 01242 241099.
CHESHUNT & DARC – 16, OTA; 23, MP.

Club News
AD - Annual Dinner; AGM - Annual General Meeting; ARDF - Amateur Radio Direction Finding; B&B - Bring and Buy; CON - CONstruction; CC - Construction Competition; D - Details; ES - Equipment Sale; EW
- Evenings/Weekends; JS - Junk Sale; MP - Morse Practice; OH - Office Hours; OTA - On The Air; Q - Quiz; RP - Rally Preparations; T - Talk; VID - VIDeo;

Rallies & Events
TI - Talk-In; CP - Car Park; £ - admission; OT - Opening Time - time for disabled visitors appears first, eg (10.30/11am); TS - Trade Stands; FM - Flea Market; CBS - Car Boot Sale; B&B - Bring and Buy; A - Auction;
SIG - Special Interest Groups; MT - Morse Tests; LB - Licensed Bar; C - Catering; DF - Disabled Facilities; WIN - prize draw, raffle; LEC - LECtures / seminars; FAM - FAMily attractions; CS - Camp Site.K
E

Y

Jim, G0JXN, 01992 468204.
COCKENZIE & PORT SETON ARC – 18,
Radio Check Night by John, GM7OLQ. Bob,
GM4UYZ, 01875 811723.
CRYSTAL PALACE & DRC – 2, Transverter
Project, MP; 19, AGM and construction
contest. Vic, G1PKS, 020 8653 2946.
DORKING & DISTRICT RS – 18, Patrick
Moore at the Dorking Halls. Tickets avail-
able from box office; 22, T ‘How to build a
spacesh ip ’  by  Rob in ,  G3LBA.  John,
G3AEZ, 01306 631236.
ECHELFORD ARS – 10, Society construc-
tion/home brew competition; 24, T ‘10GHz
operation & DX’ by Peter Horbaczewskyj,
G4ZXU. Robin, G3TDR, 01784 456513.
EDGWARE & DARS – 10, Bring and show
evening; 24, VHF OTA. David, G5HY,
01923 655284.
EXMOUTH ARC  – 9, AGM. David, G0NRR,
01395 271880.
FARNBOROUGH & DARS – 23, Talk on his
visit to New Zealand, by Derek, G3HEJ.
Norman, G0VYR, 01483 835320.
FELIXSTOWE & DARS – 7, T ‘Amtor/Pactor
and other strange modes’ by Andy, G3ZYP.
Paul, G4YQC, 01394 273507.
GLOUCESTER AR & ES  – 7, Morse Code
to Multi-media - a history of digital com-
munications; 14, OTA; 21, Mini talk - an-
tenna controversy; 28, OTA. Tony, 01452
618930, OH.
GRIMSBY ARS – 3, HF OTA (G3CNX). Brian,
G4DXB.
GUILDFORD & DRS – 11, B&B; 25, Techni-
cal Forum - our think tank. Tim, G7JYQ,
0208 3995125.
HALIFAX & DARS – 15, T ‘My personal
view of Scotland’ by Kevin Boothroyd,
G1FYS. Ray, 01274 600297.
HAMBLETON ARS – 3, ATV OTA; 17, Talk.
John, G0VXH, 01845 537547.
HARWELL ARS  – 15, Annual CC - great
prizes. John, G6LNU, 01235 223250.
HARWICH ARIG - 9, Lecture by Brian,
G0GGM. Eugene, G4FTP, 01206 826633.
HASTINGS ELECTRONICS & RC – 16, AGM;
19, TDOTA. Doug, G4ERA, 01424 812350.
HORNDEAN & DARC – 1, Club Social
Evening; 22, B&B (Radio/Electronics).
Stuart, G0FYX, 01705 472846.
HORNSEA ARS  – 2, Activity; 9, T ‘Top
band antennas’ by G4BYZ; 23, SSTV
(G4FCT). John, G0TPS, 01964 562258.
HORSHAM ARC  – 3, T ‘Antenna analysis’
by Ken Franklin, G3JKF. David, G4JHI,
01403 750228.
HULL & DARS  – 4, Technical Forum,
G0TPS; 11, AGM; 18, Q. John, G0TPS,
01964 562258.
ITCHEN VALLEY ARC – 11, The latest
from Yaesu; 19/20, TDOTA; 25, Talk by
RNLI. D C Symonds, G0PRZ, 01703 261877.
KIDDERMINSTER & DARS – 1, Micro Elec-
tronics. Geoff, G0RJP, 01299 888826.
LINCOLN SHORT WAVE CLUB  – 2, OTA;
16, T ‘Railways’ by Martin Bromley; 23,T
‘Taking your rig abroad’ by Cliff, G3EBH.
John, G1TSL, 01522 793751.
LIVERPOOL & DARS  – 8, OTA; 29, ES.
Ian, G4WWX, 0151 7221178.
LOUGHBOROUGH & DARC – 1 Annual Din-
ner at Bull’s Head; 8, Three Team Chal-
lenge: How many contacts in 30mins? Band
TBA; 15, RSGB Video Evening, another
selection by Art, G3KWY; 22, T ‘Video
Players’ by Ian, G8SNF; 29, T & slides
‘Galapagos Is lands’  by Val  Wi l l iams.
Chris, G1ETZ, 01509 504319.
MAIDSTONE YMCA ARS  – 4, Antennas;
11, Antennas; 18, Do you know your li-
cence conditions? John, G0RHO, 01622
832259.
MAXPAK – 7, Designing your own HTML
pages. Ron Taylor, G6LRD, 01922 684496.
MID-WARWICKSHIRE ARS – 8, V ‘1999
DXpedition’; 22, T ‘Stepper Motors’ by
Bernard, M1AUK. Bernard, M1AUK, 01926
420913.
MILTON KEYNES ARS  – 14, OTA; 21, Q;
28, CON. Dave, M0BZK, 01908 647662.
MORECAMBE BAY ARS  – 15, T ‘The evo-
lution of the valve’ by Stan Holt. Brian,
G0RDH, 01524 424522.
NEWBURY & DARS  – 23, T ‘Wx satellites’
by Gus, G3LLK. Ian, G3RVM, 01635
826019.
NORFOLK ARC – 2, T ‘The Falkland Is-
lands and Mt Pleasant Airport’ by Neil,
M0BNR; 16, RSGB contest discussion
(Steve, G7VRK). John, G0VZD, 01953
604769.
NORTH KENT RS – 1, CC; 15, T ‘The Planet
Mars’ by Gerry. Pete, G0GIR, e-mail:
Silversands@aol.com
NUNSFIELD HOUSE ARG – 4, AGM; 11, T
‘Zen & the art of making a magnetometer’
by John Fletcher, G4EDD; 18, T ‘Role of
the Road Safety Officer’ by Stan Werbinski;
25, T  ‘Logistics of portable operation –
illustrated’ by Peter Walker, G6KUI. Ann,
2E1GMP, 01332 752997.

OLDHAM ARC  – 10, T ‘Some ideas in
home construction’ by George Dobbs,
G3RJV. Mike, M1CVL, 01706 367454 (E)
0161 2492131 (D).
PAISLEY (YMCA) ARC – 9, Electromag-
netic compatibility problems and solutions;
2 3 ,  V i n t a g e  r a d i o  e q u i p m e n t .  J i m ,
GM3UWX, 01505 862817.
POOLE ARS  – 11, Members’ antenna fo-
rum. Colin Redwood, G6MXL.
SHEFFORD & DARS – 3, V ‘Secret listen-
ers’ an account of amateurs during WW2;
10, Visit to ‘Traffic Master’ HQ @ Milton
Keynes; 17, T ‘A history of punched cards
1892-1975’ by John, G3FWA; 24, AGM &
prize giving. Mike, G8BEG, 01462 816738.
SILVERTHORN RC  – 11, CC. David,
G0KHC, 020 8505 1871.
SOUTH BRISTOL ARC – 2, 10m OTA; 9,
Amateur radio software demonstration by
Len, G4RZY; 16, Photographic Equipment
B&B; 23, How to use a Multimeter. Len,
G4RZY, 01275 834282.
SOUTHDOWN ARS – 4, Annual Dinner at
the Chalk Farm Hotel; 7, T ‘Top band con-
testing’ by Chris Duckling, G3SVL. Brian,
G4LYU, 01323 840530.
SOUTH NORMANTON & DARC – 7, Talk by
RSGB Counci l  Member Geof f  Dover,
G4AFJ. (Hall); 14, Visit to Sutton Observa-
tory, 2000 UTC (meet there); 21, JS; 28,
Fax demonstrat ion by Mick,  2E0AAL
(Shack). Russell, G0OKD,  01773 783394.
SOUTH NOTTS ARC – 2, OTA HF & VHF; 9,
Shack clearance and cleaning night. 01509
672846.
SPEN VALLEY ARS  – 3, CON. D Russell,
G0FOI, 01274 875038.
STOCKPORT RADIO SOCIETY – 9, T ‘Ra-
dio amateurs do it with frequency’ by Gary,
G0HJQ; 23, T ‘Britten’s war’ by John Britten.
David, M1ANT, 0161 2850017.
STRATFORD UPON AVON & DRS – 14,
Data Modes; 28, Vexillology with M0AIZ.
Ron, G0MRH, 01789 267430.
SWINDON & DARC – 3, T ‘Introduction to
the United Kingdom Radio Society’ by Roy,
G 8 C K N ;  1 7 ,  T  ‘ A n  i n t r o d u c t i o n  t o
microcontrollers’ by Mike, G7TAF. Den,
M0ACM, 01793 822705.
TELFORD & DARS – 2, OTA; 9, Under £5
CC; 16, T/demo ‘Microwave Construction’
by G4NKC; 23, T ‘When I was a lad’ - early
radio experiences from G4LU . Mike,
G3JKX, 01952 299677.
THORNTON CLEVELEYS ARS  – 7, T ‘Ra-
dio organisation’ by Ian, G3ZRZ; 14, V; 21,
OTA; 28, T ‘DSP voice recognition’. Jack,
G4BFH.
TORBAY ARS – 18, AGM. Peter, G4VTO,
01803 864528.
WAKEFIELD & DARS – 1, Visit to Ridings
Radio Studios with talk; 8, RP; 15, Rally
debrief; 22, T ‘Digital’ by Peter, G0BQB;
29, OTA. John, G7JTH, 01924 251822.
WEST SOMERSET ARC – 1, Practical Wire-
less Editor, open to all visitors. Alan,
M0AOJ, 01643 707207.
WESTON-SUPER-MARE RS – 7, T ‘His-
tory of RADAR’ by Ray Burgess; 21, Work-
shop. Graham, G8WAR, 01934 415700.
WIMBLEDON & DARS – 11, T ‘Inside the
1155 receiver’ by Len Stuart & friends.
01737 356745.
WOLVERHAMPTON ARS – 10, CON; 17, T
‘First Programmable Computer’ by Chris
Burton; 24, T ‘G3RSX: Perry and his
bleeps’. J Smith, 01902 751936.
WORTHING & DARC  – 2, Discussion
evening; 9, Computers; 16, Hints and tips;
23, Aerials for small gardens. Roy, G4GPX,
01903 753893.
YARMOUTH RC – 11, AGM; 25, OTA. Tony,
G3NHU, 01493 721173.
YEOVIL ARC - 3, T ‘Life in engineering’ by
Eric, G3GC; 10, T ‘Wireless Titanic’ by
Joe, G3KSK; 17, T ‘Setting up an amateur
station’ by members; 24, OTA. Malcolm,
M0BHE, 01460 54657.
YORK RADIO CLUB (AMATEUR) – 3, Busi-
ness meeting - new members always wel-
come; 10, MP with G4XIV & G0WUY; 17, T/
demo ‘SSTV’ by G0WUY & G0VYS; 24, T
‘QSL Cards’ by G0VYS. Gareth, G1DRG,
01904 421392.

RALLIES AND
EVENTS
This is a list of all rallies, hamfests,
exhibitions and conventions notified
to HQ (as at press date). Items are
given in detai l  for the next three
months  inc lus ive  and  in  b r ie f
thereaf ter .  P lease send deta i led
information, including contact callsign

and telephone numbers direct to HQ
and marked ‘Rally News - DIARY’.

6 FEBRUARY 2000
HARWELL ARS Radio & Computing Rally –
Harwell International Business Centre, just
off A34 between Oxford and Newbury. TI
GX3PIA on S22, OT 10.15am/
10.30am, £1, CP, TS, B&B. Ann, G8NVI,
01235 816 379, or
www.hamradio.harwell.com
SOUTH ESSEX ARS Radio & Computer Rally
- the Paddocks, Long Road, Canvey Is-
land, Essex. OT 10.30am, CP, TS, B&B, MT.
Brian, G7IIO, 01268 756 331.

13 FEBRUARY 2000
CAMBRIDGE & DARC Radio Rally & Car
Boot  Sa le  -  Ambu lance  S ta t i on ,
Addenbrook Hospital ,  Cambridge. OT
9.30am/10am, £1.50, B&B, CP, CBS. 01954
200 072 or 01223 413 401.
NORTHERN CROSS Rally - Thornes  Park
Athletics Stadium, Wakefield. Easy access
- M1 Jcn 39 & 40. Well signposted, TI 2m
and 70cm. OT 10.30am/11am, B&B. 01924
893 321.

20 FEBRUARY 2000
RSGB Nat ional  VHF Convent ion  –
Sandown Exhibi t ion Centre,  Esher,  Sur-
rey.  OT 10.30am, £3 adul t , u n d e r - 1 4
free, CP free,  TS, MT C, LB, SIG, LEC.
Derek Lund, 01707 659 015.

26 FEBRUARY 2000
TYNESIDE AMATEUR RADIOSOCIETY
14th Annual  Ral ly  –  Temple Park  Cen-
t re ,  John  Re id Road ,  Sou th  Sh ie lds .
O T  1 0 . 3 0 a m / 1 1 . 0 0 a m ,  £ 1 ,  T S ,  B & B ,
M T ,  C P ,  L B ,  C .  J a c k ,  G 0 D Z G ,  0 1 9 1
276  6279 .

11 /  12 MARCH 2000
LONDON Amateur Radio and Computer
Show  -  Lee  Va l ley  Le isu re  Cent re ,
Picketts Lock Lane, Edmonton, London
N9. CP, TS, B&B, OT 10.00, TI 2m/70cm,
C, LB, DF, SIG, MT, LEC, FAM, CS. 01923
893 929.

12 MARCH 2000
WYTHALL RC Millennium Radio & Com-
puter Rally  – Wythal l  Park Si lver Street,
Wythal l .  OT 10am, £1.50, TS, B&B, TI
S22, LB, C, park & r ide.  Chr is,  G0EYO,
0121 246 7267 or
chris@g0eyo.freeserve.co.uk

18 MARCH 2000
ABERYSTWYTH & DARC, West Wales Amateur
Radio & Computer Rally – Penparcau School,
Aberystwyth. OT 10am, £1.00, TS, B&B, TI S22,
SIG, C. Ray, GW7AGG, 01686 628778.

E R E G R E T
to record the
passing of the
following radio
amateurs:

S I L E N T  K E Y S

G4SUJ Mr L Greville-Smith 23/11/99
GM2CWL Mr C K Haswell
G3BWN Mr I R Fraser 02/12/99
G0RDL Mr M Smith 12/04/99
VK3AFQ Mr H L Hepburn 07/12/99
G4YWC Mr TAF Stuttard 26/11/99
G0OVP Mr R J Layzell
RS87251 Mr J Broutin      01/99
2E1FRS Mr D C Powis 28/11/99
G4WXY Mr RKA Martin 18/10/99
G3EJC Mr D Flowers 14/10/99
ZL1APA Mr R Hardy
G3PNR Mr W Higgins 06/12/99
G3TJY Mr DRH Jolly 10/12/99
EA3DJF Mr F J Barns 31/12/99
GI4UKH Mr C Duignan 21/09/99
GI0VFT Mr K Cree 25/11/99
MI1EAH Mr J Fisher 03/12/99
GI3MUS Mr WAR Bell 28/12/99
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CONGRATULATIONS
To the following whom our records show as having reached fifty or sixty years
continuous RSGB membership this month:
50 years 60 years
Mr H Brooke, G3GJV Mr K E Roberts, G3DKR
Mr T I Lundegard, G3GJW
Mr F V Kershaw, G3GKI
Mr J U Burke, G3HEA
West Kent ARS, G3WKS

19 MARCH 2000
BOURNEMOUTH RS Annual Sale – Kinson
Community Centre, Pelhams Park, Millhams Road,
Kinson, Bournemouth. OT 10.30am, £1, TIS22, TS,
SIG, C. 01202 887 721.

19 MARCH 2000
TIVERTON SW ARC Radio & Computer
Rally  – Pannier Market. 9.45am/10am,
CP,B&B, C. Dave, G4DUT, 01884 253 077.
NORBRECK Amateur Radio, Electronics
& Computing Exhibition  - 0151 630 5790.

26 MARCH 2000
BARRY ARS, Welsh Amateur Radio Exhi-
bition – Memorial Hall, Barry. OT 10.30am/
10am. Official opening by special guest at
11.30am. Brian, 01222 832 253.
VINTAGE Technology 2000  – de Vere Ho-
tel, Leisure Centre & Golf Course, East
Park Drive, Blackpool. OT 9.00am, £4, CP,
SIG. Brian, 01253 508 232.

16 APRIL 2000
CAMBRIDGESHIRE REPEATER GROUP An-
nual Rally – Bottisham Village College,
Bottisham, 6 miles east of Cambridge, access
via A14 and A1303. OT 10.30am, £1.50, TS,
B&B, A, CBS, CP, TI on S22. 01462
683 574.
SWANSEA ARS Amateur Radio & Computer
Show – Swansea Leisure Centre, on the A4067
Swansea to Mumbles coast road. OT 10.30am,
£1 (children 50p), TS, B&B, SIG, LB, C. Roger,
GW4HSH, 01792 404 422.
YEOVIL QRP Convention – Digby Hall, Hound
Street, Sherborne, Dorset. OT 10.00am, £2, TS,
B&B, LEC. Peter, 01935 813 054.

30 APRIL 2000
BREDHURST RECEIVING & TRANSMIT-
TING SOCIETY, Rainham Radio Rally –
Rainham School for Girls, Derwent Way,
Rainham, Kent. M2 Jcn 4 or A2 – follow
RRR arrows. TI, OT 9.30am/10am, B&B,
SIG. Martin, 01634 365 980.
STIRLING & DARS with Morse Enthusi-
asts Group Scotland, Annual Get-Together
–  T h r o s k ,  n r  S t i r l i n g .  G M 0 P I V ,  3 7
Clepington Road, Dundee DD4 7EL.

1 MAY 2000
DARTMOOR Radio Club Rally, Ron,
G7LLG, 01822 852 586.

MID CHESHIRE ARS Rally, David, G4XUV,
01606 77787.

7 MAY 2000
DRAYTON MANOR Radio & Computer
Rally, Peter, 0121 422 9787 or 0121 443
1189.

21 MAY 2000
RIPON & DISTRICT ARS Northern Mobile
Ra l ly ,Ge ra ld ,G0UFI ,01765640229 ,o r
gerald@bronco.co.uk.
THREE COUNTIES Radio & Computer
Rally, Eddie, 01905 773 181.

28 MAY 2000
IPSWICH RADIO CLUB East Suffolk Radio
Rally (Wireless Revival), G4DDK, 01394
448 495.

11 JUNE 2000
NUNSFIELD HOUSE ARG Elvaston Na-
tional Radio Rally, Les, G4CWD 01332
559 965 or les@g4cwd.demon.co.uk

22 / 24 JUNE 2000
HAMRADIO 2000, Friedrichshafen, Ger-
many

25 JUNE 2000
LONGLEAT RALLY ,  Longleat House,
Warminster, Wilts.

8 JULY 2000
CORNISH RADIO Rally & Computer Fair,
Robin, 01209 820 118.

9 JULY 2000
SUSSEX Amateur Radio & Computer Fair,
Ron, G8VEH, 01903 763 978 or 01273
417 756.
YORK RADIO CLUB (Amateur)
Radio Rally, Pat Trask, G0DRF, 01904 628
036.23 JULY 2000
COLCHESTER Radio Rally & Computer
Fair, Frank, G3FIJ, 01206 851 189.
RUGBY AMATEUR TRANSMITTING SOCI-
ETY Radio & Computer Fair, Arthur,
M0ASD, 01788 550 778.

30 JULY 2000
RSGB RADIO HOBBY DAY, RSGB, 01707
659015.

74 YEARS
G5YN Sir E Nepean
G5RV Mr R L Varney
RS2627 Mr W S Eadie

73 YEARS
G6JP Mr G R Jessop
GM6FT Mr R T Frost

72 YEARS
G3AZ Mr J J Hunter
G2WQ Mr A Brown

71 YEARS
G2BY Mr H E Whatley

69 YEARS
G2JL Mr R V Allbright
G5VQ E W Taylor
G6HD Mr T L Herdman
G8SC Mr C Collins
G6QY Cdr W B Brown
G5VO Mr J H Hargreaves
G6NA Mr H C Spencer
HB9T Dr R Stuber

68 YEARS
G3CJ Mr E H Heaton-Jones
G6XM Mr W James

67 YEARS
G5IJ Mr I J P James
G5WW Mr P M Carment
GI5SJ Mr S N Johnson
G0BXB Mr R E Wilkinson
G2KI Mr G A Spencer
G2QT Mr F H Cooper
G5RI Mr F J U Ritson
G3RQJ Mr P Woollett
G5RL Mr B K Rowell
G5LG Mr A W Lister

66 YEARS
G2NJ Mr W Carter

G8DV Mr A P Morgan
G2PT Mr J Piggott
G2HW Mr H Whalley
G3AWA Dr A J Woiwod
G6LJ Mr S K Lewer
G5KW Major K E S Ellis
G3MA Mr E A Perkins
G5KM Mr H H Eyre
G6HY Mr R Healey

65 YEARS
G8PO Cdr J E Ironmonger
G3KSH W/Cdr A R Gilding
G2ASF Coventry ARS
G2FBU Mr J C M Greig
VK3MR Mr M Campbell
G2KU Mr R M Herbert
G4LX  L G Spencer
G6AG Mr C J McClelland
G6CS P T WCastle
G8PX Mr F A Jefferies
GM5NU Mr W B H Lord
G2DFP Mr J M Lowe
G3ID Mr A E Tupman
G5ZK Mr R N Lawson
G8FF Mr S Southgate
G8JM Mr W G Hall
G6RJ Mr A Robinson
G2DYM Mr R Benham-Holman
G8GP Mr E V Neal

64 YEARS
G3ADZ Maj D W J Haylock
G8DR Mr D R Aston
GW2AVV Mr G E Evans
G8CXL Mr N K Read
G6DP Mr D E Palin
VE3XE Mr E C Ilott
G2CIL Mr G A Hook

G6LX Mr R L Glaisher
G8KW Mr R G Shears
G7EEU Mr H W Skinner
G3WP Mr J H Brazzill
G8GG Mr H Fenton
G8QM Mr V J Flowers
G8QZ Mr H O Sills
G2HV Mr J Dickson
G6JJ Mr W N Craig
EA6ZY S Ingram
G3LX Mr H P Arnfield
G8LY Miss C R Hall
G8VF Mr A A Moss
G5BM Mr F H Watts
G5QK Southend & DRC

63 YEARS
G5KS Mr A C Bevington
G3LD Mr F W Foster
ZL1AH Mr J D Wightman
G8VL Mr J I Sinclair
GM3GG Mr G Mortimer
G8FC RAFARS
G4BU Mr R H Draper
G3HN Col J W W Cock
G2ARU Mr R A Loveland
GM8SQ Mr G Proctor
GW3SB Mr T C Bryant
G8GD Mr H E Ward
RS2692 Mr E M Frost
G2BNI Mr D B Drage
G3VA Mr J P Hawker
G8JR Mr N P Haskins
G8RW Mr R W Standley

62 YEARS
G2QA Mr T Simkins MBE
G8GEA Mr K T Warriner
G2BMI Mr J Bramhill

G2HJP Mr I A Hennell
G4CM Mr C G Middle
G5DQ Mr P J Broom
GI3VQ Mr J K Thompson
GM3UU Mr A S McNicol
G2BTO Mr G Openshaw
G3CCH Mr J H Stace
G6GN Mr H J Gratton
G8SH Dr P N Nield
G2CVV Mr F C Ward
G3DFA Mr D B Gaggs
G3FD Mr H T Brock
G3OEP Mr D J Buddery
G8DF Mr A E Mitchell
G2CDT Mr F H Martin
G2DSP Mr R Allen
G3BR Mr S T Hall
G3ZTF Mr G T Sparkes
G4AL Mr G R Cox
G3CU Mr H F Knott
LA6A Col L R Heyerdahl
G3VO Mr J R Brierley
G8UN Mr P Harrad
GM2AOL Mr W S Hall
G2DTQ Mr A Goode
G4FB Mr F Barnard
G8FW Mr K E Walters
G3BOB Mr G M Ward
G3ENI Cdr A J R Pegler
G3RZ Dr T A Appleby
GW3QN Mr J S Owen

61 YEARS
G3CQ Mr A J Hallett
G3OS Mr F Green
RS3271 Mr D Armstrong
GW2DHM Mr W D Andrews
G2HKS Mr R P B Udall
G2CXT Mr A R Richardson
G3NL Mr G W Parkes
G4DR Mr D P Urquhart
G3FP Mr B R Arnold
G2CPM Mr W B Mansell
G4JT Mr D A W Clark

The RSGB has subscription concessions to reward loyal service of many years - at the
end of 1999 the following had been members of the society fo 50 years or more

13 AUGUST 2000
BRIDGEND & DARC Millennium Rally,
Maurice, GW0JZN, 01656 864 579 or e-mail
gw0jzn@yahoo.com
KING’S LYNN ARC 11th Great Eastern Rally,
Derek, G0MQL, 01553 841 189, or Fred, 01760
440 570.

10 SEPTEMBER 2000
VINTAGE Technology 2000, Brian 01253 508
232.

22 / 23 SEPTEMBER 2000
LEICESTER Amateur Radio Show, Geoff,
01455 823 344, fax 01455 828 273, or e-mail
g4afj@argonet.co.uk

8 OCTOBER 2000
NORTH WAKEFIELD RC 17th Radio Rally,
http:/www.nwrc.mcmail.com or 01924 824 451.

15 OCTOBER 2000
BLACKWOOD & DISTRICT ARS Radio, Com-
puter & Electronics Rally, Stuart, 01495 240
260, fax 07970 777 756, or e-mai l
fireham@aol.com

12 NOVEMBER 2000
GREAT NORTHERN HAMFEST,
Ernie, G8LUE, 01226 716 339. Mobile 07787
546 515.
MIDLAND ARS 12th Radio & Computer Rally,
Peter, 0121 443 1189

GB CALLS
These cal lsigns are val id for use
from the date given but the period
of operation may vary from 1 – 28
days before or after the event date.
Operating details are provided in an
abbreviated form as fol lows: T =
160m; L = 80 or 40m; H = HF bands
(30 – 10m); V = 6 and / or 4m; 2 =
2m; 70 = 70cm; S = satellite and P
= packet. Please send operational
details of your special event station
to the RadCom office at least five
weeks before publication.

1 Feb GB2MMY: Millennium Year.
LeicesterTLHV27P (G0TNI)
GB2OK: RSARS
Millennium Call. Woking.
(G0WEE)

12 Feb GB5TT Contest Callsign.
Ingatestone, Essex. LH2
(G4UHM)

15 Feb GB2MIL: Mil lennium.
Mil ford Haven, Pembs.
(MW0BYS)

25 Feb M2000A: Mil lennium.
Blackheath,  London.
TLHV27P (G3RCV)

The RSGB Old TimersOld TimersOld TimersOld TimersOld Timers' Honour Roll
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Members’  AdvertisementsEvents Diary

56 YEARS
G2FMU Mr M Jackson
RS6181 Mr R P Hope
G3AKU Mr R A Harding
G3IGM Mr R G Hindes
G3CAQ Mr W Moorwood
RS6464 Mr E Valentine
G3DKO Mr J W Stevenson
G3ENB Mr W E Gates
G3CBW Mr H Walker
G3GHS Mr J G Holland
G3LIA Mr R J Rogers
VK5ZO Mr D Clift
G3AAZ Mr G G Gibbs
G3HKJ Mr C F Page
G3BEG Mr P C Bond
G8JD Mr F L Firth
G3ANG Mr J W Emmott
G3NOF Mr D McLean

55 YEARS
G3AAJ Mr R J Broadbent
G3CJD Mr L F L Allen
G3CWW Mr A W W Timme
G3IRM Mr P Lumb
G2FUD Mr A W Owen
G3EKL Maj R A Webb
G3FDG Mr R G Morris
GI5TK Mr A R Irwin
G2DW Dr B F Wickham
G3BVU C J Beanland
G3HKT Mr A R Partner
G4KID Mr B C Partridge
G2DQX Mr R J Woodroffe
G3ADQ Mr A W Walmsley
G2DGB Mr A G Short
G2AAN Mr J H Clarke
G2CAZ Mr M S Ellis
G2FQP Mr L J Avory
RS8618 Mr A R Cameron
G3ATH Mr H Pain
G3YLR Mr F RBlake
RS558 Mr R D Thomas
RS8896 Mr J Crabtree
G0RVQ Mr A J Harrison
GW3HGL Mr B Clark
G3FZR Mr M W Capewell
G3EPK Mr R L S Harrison
ZL1AOA Mr J R Whitney
G3FPN Mr J R Davey
RS17973 Mr J A Lake

54 YEARS
G2ADR Mr E Parvin
G8AQT Mr F W J Neale
GW3CZC Mr P J Williams
RS9475 Mr J Smith
G0TTK Mr M A Chatfield
G3DNJ Mr G F Weller
G3TXT Mr R T Laing
RS10068 Mr P W Feesey
RS10128 Mr A C Lees
G3BPG Mr J H Richards
G3CRJ Mr B J Shaw
G3EBH Mr G C Newby
G3JON Mr J Bell
G5GC Mr G A H Eckles
G2FQS Mr R L Barrett
G3IJS Mr J F Stratfull
G2FSS Mr J A Caley
G3BVB Mr D R J Adair
G3FOO Mr A Seed
RS10548 Mr J B Gurney
RS10817 Mr R J Baker
W2CIH Mr N  Champness
G3AMF Mr K G Thompson
G3BJC Mr R E Sparry
G3BYW Mr W M Dunell
G4IOT Mr A T Hunt-Duke
G4YK Mr B M Morrisey
G6RO Mr R C Kaye
G8GF Mr W A Higgins
GM2BMJ Mr T D Jardine
GM2FHH Mr L Hardie
RS20428 Mr A R  Bunnage
RS9710 Mr F W Adderley
G2AOZ Mr G W F Ashford
G3CSC Mr S J Roddan
G3DWQ Mr G Lancefield
G4AQ Mr E G Filby
G8PG Mr A D Taylor
G2HCG Mr B Sykes
G3BNE Mr G W Alderman
G3INN Mr N S Lilley
GW3JGA Mr J E T Lawrence
G0AEW Mr D T Arlette
G2BRR Mr R G Rugg
G3AUB Mr N R Paul
G3BZB Mr R T Cunliffe
G3EFS Mr W H Borland
GW2FYV Mr M Arthur
VK5CE Mr C Taylor
G0BFI Mr V E Heard
G3CLK Mr K J Vickery
G3CXI Mr P J Cooper
G3ENG Mr J D Mathews
G3FJN Mr J A Barson
G8BFS Mr J F Dudeney

53 YEARS
G2FKZ Mr C E Newton
G2FTK Mr F A Noakes
G3CRH Mr H H A Sanders
G3EEQ Mr K C Gill
G3ESY Mr P W F Jones
G3FEX Mr B C Oddy
G3PFJ Mr J D Harris
G0TTG Mr M Warriner
G2CQX Mr P V Pugh
G3DIT S Hampshire
G3FNJ Mr N F Joly
G3FRN Mr G N Myatt
G2FCA Mr A E Burnard
G2FSA Mr R L Harvey
G3AIU Mr K A H Rogers
G3BHF Mr E C Hasted
G3DXB Mr R Gladwell
G3ESA Mr J H Oakes
G5SD Mr D E Campbell
RS12233 Mr H W Sennett
G2DXK Mr L Knight
G3AFK Mr V A Bagnall
G3BJB Mr E Dandy
G3BKN Mr E W Batten
G3FKJ Mr W F Jeffery
G3IDG Mr F A Herridge
RS12415 Mr H J Wood
G2CHI Mr W G Bailey
G2CKQ Mr R S Trevelyan
G3BHW Mr E J Hancock
G3CHD Mr S R Barker
G3COJ Mr A H B Bower
G3CRR Mr A E Glozier
G3CTQ Mr H Westwell
G3DII Mr J Bell
G3EOO Mr J Hamlett
G3EUS Mr J G Fitzgerald
G3JQI Mr A N Barton
GM3DSD Mr A Trayler
GM3JOA Mr H E Stanway
RS12840 Mr J L Butcher
RS644 Mr H J Darling
5Z4DV Mr T H Hutchinson
G3AGF Mr R L Edginton
G3EAT Mr W H Burden
G3EUE Mr E F Jones
G3EUK Mr R W Curtis
G8ACR Mr R W Yates
GM3ACL Mr D Robb
G3ABA Mr L J Kennard
G3AIO Mr S Fenwick
G3BGA Dr D FinlayMaxwell
G3BOC Mr H M Synge
G3CGQ Mr F W Tyler
G3CTR Mr R L Whorwell
G3CVI Mr B H Thwaites
G3EDW Mr P R Golledge
G3FEV Mr J RPlatt
G3HCO Mr G A Errock
G4HSA Mr V C Whitchurch
G5DS Mr J L Danks
G2ACZ Mr G Whitehead
G2DQW Mr A Williams
G2FUM Mr H Hunt
G2HFW Mr E G Anthoney
G3AJX Mr G Stanton
G3ASH Mr R A Jackson
G3BXS Mr A G Stacey
G3EPO Mr K I Procter
G3JMG Mr J M Gale
G3YCN Mr W E Kent
G4FM Mr R H Kelsall
G6XN Mr L Moxon
GD3AHV Mr G W Ripley
RS13129 Mr E Chester
G2ALN Mr E W Taylor
G2CXR Mr E M Challons
G3AXI Mr R J Boal
G3JSB Mr S B Jeffrey
G4KEE Mr V A Tomkins
G8MVD Mr K Wilks
GM3DPL Mr E G Morgan
GW3EPF Mr P J Curtis
G2AHC Mr R W Bishop
GW3ATM Mr D Nasey
G3BNF A G Embleton
G3BTM Mr N Shires
G3HJS Mr R V Woodford
G3ODH Mr S B Smythe
GD8COH Mr S T Dimmock
GW3JBH Mr J S Hammond
G2AFV Mr P Carbutt
G2DZF Mr J H English
G2MJ Mr R Hunt
G3AQF Mr H F Weston
G3BHK Mr L R Mitchell
G3EBP Mr P E R Courcoux
G3FNM Mr W R Parkinson
G3GAW Mr D J Redshaw
RS14170 Mr D H Clements
VK6PZ Mr P Zeid
EI9BT Mr D Cullen
G2FYY Mr M B Rowles
G3AVE Mr F C P Flanner
G3EDS Mr K G Perkins
G5MS Manchester & DARS
VK6RV Mr R G B Vaughan

52 YEARS
G3BDH Mr R R Flaum
G3EFP Mr J C Pennell

G3QX Mr T R Barlow
GM3AWWMr W S Murray
GM3UM Mr G P Millar
G8CK Mr W Bartholomew
GM3CFK Mr P Harrison
G3QD Mr J G Treece
G3AQM Mr F Gregory
G3DEQ Mr H N Woodnutt
G3YY Mr C T Fairchild
GM3AKM Mr L  Richardson
GM3AWF Mr D F Craig
GW3CF Mr F G H Jones

60 YEARS
G5JR R J Buckstone
G3ANI Mr J R Senior
RS3580 Mr I M Gaye
G2ART Mr F H P Cawson
G3APN Mr D Rabbage
G4GD Mr N G V Anslow
GW3ZV Mr J Banner
G6QI Mr R Walker
G2BGU Mr K Gasson
GW2HCJ Mr R C Taylor
RS37399 Mr D H Tomlin
G2FSI Mr L W Smith
G4DC Mr P W Winsford
G3AOS Mr J G Barnes
G3AIK Mr K N Watkins
G3BWV Mr F E Springate
GW2FLZ Mr B H Green
G2CVO Mr F H Osborn
G3SZ Mr A Chilvers
GM3AVA Mr W W Peat

59 YEARS
G3DKR Mr K E Roberts
G2BLA M A Pyle
G3AJP Mr J D Baker
GD0GBA Mr J G Carroll
GM3BGB Mr S B Jagger
G3AAE Mr J D Kay
GW3ARS Mr J Sagar
G3DVV Mr J O Brown
G2AMG H W Mitchell
GW2HIY Mr E M Davies
G3GRO Mr D Atter

58 YEARS
G2BDV Mr I D Ellis
G2HHV Mr J Spivey
EI4L Mr J E Scanlon
G2BPW Mr I W K Smith
G2FQR Mr N W Austin
G4IOF Mr M East
G2FXQ Mr S Saddington
G2HIX Mr G G P Holden
G3CLL Mr J Willy
G3VW Mr R H Newland
G2HAX Mr S  Shackleford
G3AEZ Mr J Greenwell
G3DAM Mr H Barnett
G3FGT L F Crosby
GJ3EML Mr J H E Watson
GM2FVV Mr W Girvan
G2FUU Mr T Knight
G2HDU Mr C W Cragg
RS4430 Mr W Telfer
AB4SW Mr I T Haynes
G2DKI Mr P N Ridout
G8XXV Mr G L Clarke
VK2FFF Mr S J Hutchison
G3FVD Mr R K Mildren
GM3CIX Mr L J McDougall
G2FWZ Mr S I Biggs
G2FXZ Mr J B Hodgetts
G3AEC Mr A J Janes
G3AKX Mr R G Lascelles
G3ASE Mr H S King
G3LCZ Mr T Hickinbottom

57 YEARS
G2HKU Mr E H Trowell
G3BWX Maj A L Fayerman
G3DRN Mr E G Allen
G3GYE Mr P T Pitts
G3HYJ Mr O F Simkin
G8LOK Mr L E Currington
G2DBA P M S Hedgeland
G3BAP Mr R Cordingley
G3GJX Mr E B Grist
G3AQX Mr S Roberts
G2FRI Mr T J Swain
G4LW Mr L Huntley
G6NB Mr D N Biltcliffe
RS5272 Mr C L Chappell
G3ALK Mr E J Holmes
G2AKY Mr E J Williams
GM0IJA Mr B C Skinner
G2ATM Mr S Read
G3GBN Mr S H Feldman
G2AOY Mr J R Muddell
G4QK Mr J B Roscoe
GM3BCL Mr A G Anderson
GM3DOD Mr A M Murray
G3AIN Mr D Withers
G3BPM Mr P J H Matthews
G3CXP Mr R A Gill

G3GIQ Mr H F Lewis
GW3ITT Mr J Cairns
G2HKW Mr R Uphill
G3BRQ Mr K B Tackley
G3EZZ Mr J Eaton
G3HCT Mr J Bazley
G3IJE Mr M J Powell
GM3EDZ Mr T P Hughes
G2CYN Mr M Hely
G2DUS Mr I B Howard
G3BD Mr M T Elvy
G3BFP Mr J N Headland
G3EKD Mr A A Sparrow
G3GFG Mr D R Payne
G3JIZ Mr J M Read
G4LKX Mr D C Hepworth
RS17044 Mr M Woodfield
RS19877 Mr H J George
CT1DFK Mr A B Reeder
G3BZS Mr C J Whistlecroft
G3CMT Mr A H Hooke
G3VHP C B H Bradshaw
RS15448 Mr A S Kitching
G3BDQ Mr J D Heys
G3BYY Mr E W Elliott
G3DSV Mr R W P Wilson
G3EVT Mr R J Mutton
G3NTA Mr G A Couzens
G3SKI Mr R A Bravery
G6FNA Mr B Lambert
G8TB Mr B W Wynn
G3BMI Mr A Bolton
W8PR Mr D R Hearsum
ZB1AH Mr F Hague
G3BUF Mr B J Fost
G3CDE Dr G A Jackson
G3DOJ Mr W J Omer
G3EBG Mr W H Reckitt
G3EDM Mr G L Mills
G3FIB Mr G A Livesey
G3GGG Mr R A Bishop
G3HCY Mr H W Cross
G3HHU Dr J C W Ickringill
G3HPP Kynoch R & TVS
G3HTP Mr E G Drackley
G3IVF Mr H E Smith
G3NHU Mr A D Besford
G3BRW Mr R G Wyatt
VK2AYD Mr D A Pilley
G3BOK Mr W G Rennison
G3FDS Mr C F Ford
RS15845 Mr L Grout
RS15851 Mr K J Edwards
VK7LZ Mr C P Wright
G3ECM Mr P W Bowles
G3GGL Mr G Wormald
G3GOT Mr B W Legrys
GW3HCL Mr D E C Lockyer
G3BNG Mr R S Andrews
G3CEL Mr A Stafford
G3CMH Yeovil & DARC
G3DJK Mr K Rosier
G3DUL Mr H H Pickering
G3FMT Mr D W Robinson
G3GIH Mr J C Bird
G3HGM Mr J A Ewen
G3IIV Mr A Davies
G4CCA Mr M J L Fadil
G8NJF Mr A J Cox
HB9ALV Mr K J Marley
G2CBC Mr W E G Smith
G2XP Sutton & Cheam
G3AYZ Mr J F Turner
G3BPE Mr R G Holland
G3BRT Mr G O J Parfitt
G3CEG Mr B Kin
G3COY Mr V J Reynolds
G3DPW Mr R L Knight
G3IKA Mr A B Hutchence
RS16324 Mr W G H Lee
G3DWW Mr G Cripps
G3EFK Mr W T Clegg
G3IIY Mr E C Clayson
G3MUI Mr D J Durrant
GW3FPH Mr J W Hayes
EA7FSF Mr F Pilkington
G3FHL Mr G C Bagley
G3FIA Mr A D Lowden
G3FKI Mr E C Lambert
G3GWD Mr M C Pavely
G3OFK Mr N P Henry
GM3HAT Mr M C Hately
ZL1HV Mr A G Godfrey

51 YEARS
G2HBA Mr C H Spencer
G3BON Mr W J Rawlings
GM3COQ Mr D Oswald
G3CXT Mr G H Clarke
G3DCZ Mr R G McDonald
G3DEB Mr T A Bennett
G3FIJ Mr F R Howe
G3FVC Mr E C Palmer
G3GUD Mr A Bosworth
G3HBN Mr J R Bolton
G3ISD Mr E J Hatch
G3IWT J P Hewitt
G3YLJ Mr J Boraston
GD3FXN Mr A D Radcliffe
RS16822 Mr G F Oliver

G3DDA Mr K W Dyson
G3HRP Mr T J Wright
RS17032 Mr B M Collings
RS4190 Mr F J W Trollope
G3DIC Mr C H Bullivant
G3DTA Mr G Nottingham
G3EWY Mr P F Walder
G3FYP Mr P S Robson
G3KXE Mr E W Bettles
GD3FLH Isle of Man ARS
GM3DEE Mr R P Russell
RS17058 A M MacklowSmith
VK6HD Mr M E Bazley
G2ACN Mr B J Bale
G3BSU Mr A F Cleall
G3DOV Mr D C Dove
G3EVC Mr D J Pye
G3FBN Mr W J Bolton
G3FNZ J A Lambert
G3NOX Mr J R T Royle
G4LU Mr S F Brown
RS17229 Mr E G Blachford
G3BYG Mr N L H Williams
G3DVQ Mr R H Pounder
G3ELF Mr F W Malpass
G3NWR Wirral ARS
G6IPU Mr G A Edwards
G3GBU Stoke-on-Trent ARS
G4RD Mr F Briggs
G3CYH Mr L Austin
G3FFY Mr M H Stedman
GM3GVD Mr J A Dunlop
GW3EJR Mr J B Armstrong
G3HPM Mr P J Mullock
G3JXG Mr F T Hodgson
GW3EMI Mr M P Hopkins
RS17624 Mr F J Shepherd
7Q7RM Mr R Macfarlane
G3DQY Mr J Vaughan
G3DSK Mr R A Lord
G3DZT Mr J H Beamand
G3EDD Mr B A Armstrong
G3EHZ Mr A H Wreford
G3FWB Mr P L Hunt
G3FZL Mr G M C Stone
G3JHI Mr R L S Hathaway
G3ORC Mr R R J Caines
G5BZ Mr G G E Bennett
GM3HOQ Mr D D Stobie
VK3XX Mr G S Bracewell
G3FZW Mr E A Matthews
G3HVH Mr E Basili
G3HZJ Mr W J Walsh
G3HZW Mr D C Mainhood
G3NEO Mr P Bagshaw
G3WUZ Mr P H Brown
GM3ENJ Mr K Street
GM3HOM Mr J Reilly
VE3EAB Mr W A Cheek
G3DGW Mr D Early
G3EGV Mr R Staniforth
G3EOQ Mr M Flinn
G3HTA Mr J D Forward
G3IGI Mr L E R Hall
G3KKD Mr I M Waters
GM3JDR Mr D Robertson
DJ0OS Mr F C Hartle
G3EPV Mr R D Emes
G3ERR Mr J A W Edwards
G3HTC Mr G E Storey

50 YEARS
G4CDB Mr G Lindsay
G3GZJ Mr F J Crisp
GM3OBC Mr R Thomson
G3FFH Mr J Frings
G3ETH Mr J L Goldberg
G3JOC Mr O S Chilvers
GW3GKZ Mr M D Fowle
G3GVV Mr R J Hughes
G3HZT Mr P S Fraser
G3LMR Mr J K Eley
GI3FJX Mr J Davidson
GM3EWC Mr R B Irvine
G3FOP Mr R G Barrell
G3JNW Mr H L Fleming
GM3JIJ Mr J D Hague
G3FPK Mr N A S Fitch
G3BVW Mr C P Townley
G3FRX Mr J A Wilkes
G3SOL Mr J B G Parker
G3SVC Spen Valley ARS
G3FTQ Mr A Frost
G3FVL Mr H J Hudson
G3ESF Mr A R Harrower
G3FTP Mr E Davis
G3GAO Mr L J Avery
G8CDW Mr E H Double
GW3GEN Mr C F Cole
G3GXW Mr J G A Lamb
G3KQF Mr J Anthony
GU3HKV Mr E H Page
RS18567 Mr A H Turner
G1KEP Mr J G Houghton
G3GEJ Mr L M Airey
G3GGS Mr W E Waring
G3RKK Mr A J Shepherd
G3YJJ Mr R T Palmer
HB9AJU Mr G A S Lander
VK6PG Mr A J Gibbs
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Please note that the views expressed in The Last Word  are  not necessarily those of  the RSGB. All letters received by the Editor are considered

for The Last Word, unless marked ‘not for publication’. Letters may be passed to the relevant person, department or committee.

Word
the last

EMC Saviour
About a fortnight ago my calm and peace was shattered by a telephone
call “Your Morse is coming through on my satellite speech and I cannot
hear what is being said. This has been for about a month now. I was
going to tell you, but I forgot. The football is on and I am missing the
commentary”. I stopped transmitting immediately, no need to infuri-
ate the neighbour further.

Some years previously I had fitted an AKD HPFS to the same
neighbours video input. For the past five years he has had satellite
equipment had all been well.

I phoned several co-ordinators and the first one who was available
was GM4ILS, in Elgin, some 300 miles north of this QTH. His first
reaction was to make sure I had returned to earth and to assure me that
all would be well in the future. He duly sent me a set of high quality
leads, ie double screened and properly terminated. While waiting on
the leads to arrive I advised the neighbour that I was actually doing
something about his problem, at which point he let slip that some
weeks previously, during a visit, his small grandson had either
removed all the leads from satellite/video and TV, or had tipped the
lot onto the floor and the leads had become disconnected.

The new leads duly arrived with further instructions of certain tests
that should be carried out to check where the interference was getting
into the system. Leads in hand I set out to be the world’s most
discerning diplomat. My first task was a visual check. Lo and behold
the filter was in the input socket of the satellite converter. This was
duly moved to the input of the video recorder and one lead which was
in poor shape was changed.

On returning home I telephoned the neighbour and carried out a
series of CW checks. All frequencies were clear, with the exception of
the 12m band where he stated “a very low level of flicker, but not
sufficient to interrupt one’s viewing”.

He was happy - I was ecstatic.
Gerry Maxwell, GM4BAE

Noisy News
As an avid listener to the Sunday
GB2RS News, I am continually
amazed at the level of interference
from non-UK stations. My sugges-
tion is so simple that you have prob-
ably already thought of it, but, for
the sake of bringing the matter to
your attention, I thought ‘why not?’
(I am working on the assumption
that the RSGB, as our appointed
body, has a close working relation-
ship with the respective French, Ital-
ian and German National societies).

Would it not be a simple matter for
all the societies to publish in their
respective publications or any other
media, the time and frequencies of
any national transmissions, with a
request to avoid them even if they
cannot hear any transmission?

While no one should claim ‘the
right’ to a frequency, I think that
with enough support from the na-
tional societies, gentlemanly behav-
iour could once again prevail.

Could I also, through the medium
of this column, thank the volunteers
who give their time on Sundays,
especially in the evening when they
are usually fighting against many
kilowatts of QRM.

Richard Ackroyd, G4SYV

[Gordon Adams, G3LEQ, GB2RS
News Manager, replies: “To avoid
mutual interference with a German
regional bulletin, we moved off
3660kHz and stacked our readings
up at half hour intervals on 3640 and
3650kHz. Unfortunately, the French
regional net on 3640kHz at 9.00am
still gives us some problems, so until
10.00am our readers tend to operate
2.5kHz high. 80m and 40m are at
their busiest on Sunday mornings,
indeed I have counted between 60
and 80 QSOs at any one time. Just to
make things even more difficult,
some of the NATO data transmis-
sions in the band occupy at least
6kHz.”]

HF Column
How sad the letter ‘Uninteresting
Column’, by M0ATN, in ‘The Last
Word’ (January 2000). By his
callsign, he has not yet dried out
behind the ears. The HF column, its
aims and benefits… well, to the
discerning amateur, it is a vehicle to
transport information from various
points to various points. Unfortu-
nately this does often mean that rare
and uninhabited (by humans or ama-
teur radio operators) islands form a
large part of its content; but so does

the contesting aspect, the odd bits of
QSL news, where there may be
meetings, and the outcome of these
meetings with respect to HF. There
are from time to time useful snip-
pets of info with respect to operat-
ing practices and where to look for
DX, mainland or islands, times,
freq, modes, etc.

The gripe of M0ATN seems to-
tally without foundation, as most of
us actively combing the spectrum
for DX/contests/ragchews know the
secret; 95% of the DX always stays
put and is there for all to do with
what they may.

Incidentally, in the morning,
propagation will mainly be from
the east (VK, ZL, Far East); with
Asiatic Russia, BY, HL, etc, later in
the morning. In the early afternoon,
south is ZS, Z2, etc. Later in the
afternoon brings a spattering of
South America and the Caribbean.
The winter months also contain vast
openings to the States. So now there
is no need to waste your time read-
ing HF - make another contact in-
stead!

Stuart Lindsay, G0KDS

Tackling the RAE
As someone who is tied by work and
domestic commitments and is also
keen on radio, I am surprised that no
one has thought to put the syllabus
for the RAE onto video or even CD
ROM. I failed the RAE last May, due
to trying to pass by studying on my
own in my spare time. If the syllabus
was on a few instructional videos,
we would be able to give radio the
time it needs but when it is conven-
ient to study.

I also think that another barrier to
becoming qualified is the time in
between the exam dates. Surely the
answer paper is easy to mark and
should not be a barrier to there being
more exam dates. When I sat my
exam, I had to ring up and find if I
had passed or not, as the college
failed to notify me. If we are to take
radio into the 21st century, we need
to enable students to study when
working hours permit.

John Davis

[Mike Dennison, G3XDV, Publica-
tions Manager, replies: “The Society
investigated putting an RAE course

onto video some time ago, and a
short demonstration tape was pro-
duced, but the project proved too
expensive. We are actively looking
at both a CD-ROM and a web-based
course.”]

[Peter Kirby, G0TWW, General
Manager replies: “The Society has
been working closely with both the
RA and C&G to establish the ‘RAE
on-demand’ scheme. The scheme is
on track to be introduced later this
year. This, coupled with the club-
based test centre scheme, which is
due to be introduced in May, should
ensure that everyone wishing to take
the RAE/NRAE will be able to do so
when they want, where they want,
and at a price within their budget.”]

Morse’s Morse
Regarding ‘The Last Word’ and
‘Credit Where It’s Due’ (December
1999), according to the Encyclopae-
dia Britannica, and I quote: “He,
Morse, conceived the idea of the
telegraph in 1932 and probably had
completed his first working model
by 1835. By 1837 he turned his full
attention to the new invention and in
1838 developed the Morse Code. A
United States Supreme Court estab-
lished his Patent Rights in 1854, and
he became wealthy”. This is also
confirmed in Samuel F B Morse, his
Letters and Journals, by E L Morse,
1914. Morse was involved in legal
claims by his partners and by rival
inventors, as he was in matters of
religion, politics and art, but, as far
as the Code was concerned, the Court
found in his favour.

In Morse’s Notebook, Letters and
Journals, there is a photograph enti-
tled ‘First form of key’. It is a very
basic straight hand key, the forerun-
ner of today’s Morse keys, which
was later claimed by Vail to be his
invention. Perhaps, as Shakespeare
wrote in Much Ado about Nothing,
‘If two men ride on a horse, one must
ride behind’.

Don MacLennan, G3KGM

Where The Action Is
Regarding comments from Mr Walton,
M0CMG (‘The Last Word’, Decem-
ber 1999), I would agree that the 2m
band is under-used, which begs the
question why the change to 12.5kHz?
However, returning home at 1am on
a Sunday morning, I took the oppor-
tunity to monitor 80m and found (in
modern parlance) ‘wall to wall’ CW.
Does that beg another question?

V Wood, G3HRF












