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The GB4FUN vehicle was operated by members of the Shefford & DARS and
Stevenage & DARS along with their own special event station, GB0BSR, at
the Bedfordshire Steam Rally in September.
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HF ACCESS FOR
CLASS B LICENSEES
FURTHER TO THE news story
concerning the Foundation li-
cence (October RadCom page
21), from 1 January 2002  those
Class B licensees who have
held a Class B licence for not
less than 12 months, and wish
to gain access to the HF bands,
may obtain a Foundation Li-
cence by simply taking the
Foundation Licence Morse As-
sessment. This will enable
them to operate on the HF
bands as Foundation licen-
sees. They will have to apply
for a Foundation licence and
use their M2 callsign when op-
erating on the HF bands. They
will, of course, continue to en-
joy the privileges of their exist-
ing Class B licence whilst op-
erating above 30MHz.

Martin Caine of the RA said,
“This shows the value that the
RA places on our relationship
with the RSGB. The Agency,
following recommendations
from the RSGB, is very pleased
to be able to fast-track Class
Bs into the Foundation Licence
structure.”

AMATEUR RADIO IS GB4FUN
GREAT INTEREST WAS SHOWN in the RSGB’s new Mobile
Shack, GB4FUN (featured on our cover this month) at the Leicester
Show. This was the first time that large numbers of members were
able to see how the Society will be promoting amateur radio to
schools and the general public from early next year, and the reaction
was very positive. Visitors were particularly fascinated by the
Cushcraft R-6000 vertical mounted on the built-in 6m mast, and the
internal 5kW generator.

The vehicle, which was donated by the Radiocommunications
Agency and fitted out with amateur radio equipment by Waters &
Stanton plc, has received additional sponsorship from Kenwood
(UK), Tennamast (Scotland), HSBC and AMSAT-UK.

The vehicle made its first ‘public appearance’ at the Bedfordshire
‘Steam Fayre’ at Old Warden on 15 / 16 September. By the time you
read this, GB4FUN will have visited the HF Convention, and it is then
scheduled to be at the open day of Waters & Stanton @ Jaycee in
Glenrothes, Fife on 20 October .

Much work still needs to be done before the vehicle is ready to go
on tour, including various safety measures and additional radio
equipment. This is due be carried out during November. There will
be another chance for members to see the finished exhibit at the
RSGB AGM at Hamilton on 1 December .

A plan of visits around the UK is now being drawn up for 2002. Any
member or club interested in using GB4FUN to help them with a
school visit is invited to contact RSGB HQ (e-mail:
gb4fun@rsgb.org.uk) for further details. More information on the
project can be found at
www.rsgb.org/

RSGB 1.8MHZ CONTEST
THE RSGB 1.8MHz CW Con-
test takes place on Saturday 17
November at 2100-0100UTC
Although this event was omitted
from the 2001 RSGB Contest-
ing Guide, the full rules were
published on page 82 of the De-
cember 2000 RadCom. The
2002 Contesting Guide will be
published with the January 2002
RadCom.

ITU ADOPTS RECOMMENDATION BASED ON RSGB PROPOSAL
THE INTERNATIONAL TELECOMMUNICATION UNION has adopted a recommendation outlining
basic qualifications for amateur radio operators world-wide. Recommendation ITU-RM1544, ‘Minimum
qualifications of radio amateurs’, states that minimal operational and technical qualifications are
necessary for proper operation of an amateur or amateur-satellite station. It recommends that any
person seeking an amateur licence at least be able to demonstrate specific theoretical knowledge of
radio regulations, radiocommunications methods, radio systems, radio emission safety, electromag-
netic compatibility, and RF interference avoidance and resolution. The recommendation was originally
proposed by the RSGB. It was put forward as an RSGB paper at the IARU Region 1 Conference in
Lillehammer in 1999, where it was adopted. Having the recommendation in place makes it possible to
maintain an ITU document on amateur radio operator qualifications while avoiding the cumbersome
process of having to modify article S25 of the Radio Regulations. It provides additional definition to
amateur qualifications without reducing the prerogative of an administration to set its own standards.
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EMC COMMITTEE CHAIR VACANT
A VACANCY EXISTS for the high-profile role of Chairman of the
RSGB EMC Committee. The Committee is concerned with Society
policy and activity in the increasingly important area of EMC. The
existing Chairman agreed to undertake the role until the end of 2001,
and the Society now wishes to appoint someone on a long-term
basis.

The Committee comprises a wide and diverse range of special-
ists in EMC, supported by corresponding members of the Commit-
tee and a network of EMC coordinators, under the membership
services administrator. The Chairman’s role requires an under-
standing of the underlying technical issues but, more importantly,
good organisation and chairmanship skills.

The Chairman must be able to work closely with the existing
Society EMC consultants, and to develop close working relation-
ships with external bodies in the EMC field. A solid awareness of
potential EMC threats and pending legislation is also needed.

Applications should be addressed to Hilary Claytonsmith, Chair-
man of the EMC Committee, at RSGB Headquarters, or to her at
g4jks@btinternet.com

Please include relevant details of your suitability for the role,
referring particularly to the criteria above. Applications should be
made by 23 November 2001 .

TAILOR-MADE MORSE
PRACTICE TAPES
PROVIDING FREE tailor-made
Morse practice tapes is an ongo-
ing service for the student and the
experienced operator. You can
have 90 minutes of intensive
Morse receive practice at the
speed of your choice. Simply send
a blank C90 cassette tape to the
Morse Practice Coordinator,
specify the speed (anything from
5 to 55WPM) and the format (eg
QSO-type as used in the Morse
test, plain language with or with-
out signals, callsigns only, num-
bers only, old GB2RS scripts and
so on) as would suit your own
personal needs. All you need do
is send a return-addressed enve-
lope or a label and stamps with
the cassette, together with a note
of the speed and format required,
to: George M Allan, 22 Tynwald
Avenue, High Burnside,
Rutherglen, Glasgow G73 4RN.

If you need more information
please tel: 0141 634 4567 or e-
mail george@allan99.freeserve.
co.uk

STANDARD LIFE FLYER
STANDARD LIFE, one of the most respected financial groups and
still a mutual, has a With Profits Bond which invests in fixed interest
deposits and equities (quoted company shares). This combination
is designed to produce better returns than those from a building
society but, by avoiding the more speculative companies, they aim
to be conservative (with a small ‘c’). The RSGB has been able to
negotiate a special deal which means that members who invest
with the Standard Life With Profits Bond will have 3% added to the
amount they pay in.

An advertisement enclosed with this issue of RadCom offers an
information pack from the Argent Broking Group, allowing members
to make up their own minds whether or not they wish to take
advantage of this offer. At present the minimum amount to be
invested is £10,000, but Argent will have a preferential deal for
smaller sums - details will be given in a later issue of RadCom.

RSGB MORSE CAMPAIGN
ANOTHER RSGB ‘Morse Campaign’ takes place over the
weekend of 10 / 11 November  at RSGB HQ in Potters Bar,
Herts. The idea of the weekend is to provide sufficient inten-
sive practice for those who already know the Morse code
characters and prosigns to be able to pass the RSGB 5WPM
Morse code test. For further details, or to book, please contact
Fiorina Sinapi at RSGB HQ on tel: 0870 904 7373 as soon as
possible. You can also book on-line at www.rsgb.org

Following the announcement about the Foundation Li-
cence, the RSGB will shortly be announcing a special Morse
Campaign for Class B licensees who wish to take the Morse
assessment part of the Foundation course.

LEARN ABOUT AROS
THERE WILL BE a presentation on the work of the RSGB
Amateur Radio Observation Service (AROS), given by Barry
Scarisbrick, G4ACK, the AROS Coordinator, at the South Notts
ARC on Wednesday 28 November . The club has issued an
invitation to all local amateurs to attend this meeting. Further
details from Gary Bishop, G0WUG, tel: 01509 569679 (non-
members of SNARC are asked to contact Gary so he knows the
number likely to attend).

AMATEUR RADIO DEVELOPMENT COMMITTEE
FORMED
WELL-KNOWN contester and DX operator Ed Taylor,
G3SQX, has been appointed to chair the Society’s
Amateur Radio Development Committee (ARDC). This
is a new committee, developed from the committee
chaired by Richard Horton, G3XWH, which has been
working on the structure of the Foundation Licence.
Building on the start already made with that licence, the
ARDC will be responsible for:

●●●●●   Leading Society work with the RA on the completion
of the future amateur radio licensing structure, includ-
ing examinations, learning aids and tools

●●●●●   Identifying and implementing (through Headquar-
ters) ways of promoting amateur radio to a wider audi-
ence

●●●●●   Identifying and developing possible sources of
sponsorship for amateur radio promotion.

The work of this committee will play a major part in the
future development of amateur radio in the UK. Ed
Taylor has said that the work of the committee will be
transparent, and visible to all. He will encourage input
at all stages of its work, and is currently finalising
committee membership from those who expressed an
interest following the recent item in RadCom .

2001 RSGB AMATEUR
RADIO DINNER
FOLLOWING THE Society's
AGM on Saturday 1 Decem-
ber, the RSGB will be hosting
an Amateur Radio Dinner for
members and non-members
at the Bothwell Bridge Hotel,
Hamilton, Scotland. The guest
speaker will be Gaston
Bertels, ON4WF, Chairman of
the IARU Region 1 Eurocom
Committee, who will be giving
a fascinating and entertaining
talk on his role in liaising with
the European Commission
and Parliament.

Dinner tickets £18.50.
Dress: smart casual. For fur-
ther details or to book please
contact RSGB HQ on tel:
0870 904 7373 or e-mail:
GM.Dept@rsgb.org.uk
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THE CLAN MacLean Amateur
Radio Society has recently been
founded and is open to anyone
who qualifies for Clan mem-
bership under the Scottish Clans
‘three-generation rule’.

The aim of the society is to
encourage communication be-
tween Clan members through-
out the world by amateur radio.
Frequencies of operation and
other details can be found on
the society’s web page
(www.cmars.org.uk). To join,
send an e-mail to
g0bmh@cmars.org.uk, stating
your name, callsign and any
other relevant details. Member-
ship of the Clan Association is
not a requirement, but is rec-
ommended (see http://www.
maclean.org for details). All
news and information is dis-
tributed via e-mail so a valid e-
mail address is required to join.

VHF Award News
SEPTEMBER WAS a busy month, with claims for 6m, 2m and the
microwave bands. Breaking the mould of recent months was a
claim from Gerard Elliott, GI4OWA (BT), who successfully up-
dated his 144MHz Squares Award with stickers for 125 Squares /
20 Countries, 150S / 20C and 175S / 20C. Jerry’s claim was
remarkable in that the vast majority of the 80+ QSLs submitted were
for Sporadic E and Auroral contacts and were for distances nor-
mally associated with 50MHz. It underlines just how good the Es
seasons were in the mid-90s and also the necessity being in the right
place at the right time.

Also on 144MHz, the first claim for a Millennium 2000 Award
has been received. This came from Reg Woolley, G8VHI (CV), for
a contact with ER6A/P in KN47AF. This took place on 2 July 2000
at 1215UTC at a distance of 2181km. For this contact Reg was using
an FT-225RD with a 60W linear feeding a pair of 14-element
Cushcraft ‘Junior Boomers’ at 15m AGL. Reg also successfully
claimed a certificate for 40squares / 10 countries on 144MHz.
Finally for 1296MHz Reg claimed a Distance Award for a contact
with DL8OBU in excess of 700km. On this band he used a TM-
255E feeding a Microwaves Modules transverter and a PA deliver-
ing 35W to a 67-element at 18m above ground.

The successful claims for the 50MHz band were as follows:
Mike Goodwin, G7NBE (LE), gains stickers for 20 countries (2-

way) and also for 50 squares; Roy White, G6XCY (CM), gains a
sticker for 20 countries (2-way), and Chris Smith, G3UFS (BN),
gains stickers for 40 and 50 countries(2-way).

David Jarrett, G4DCJ (PE), gets a sticker for 375 squares, a claim
that moves David up a rung in the ‘top ten’ placings. Congratula-
tions to all recipients.

Details on all VHF, UHF and Microwave Awards can be obtained
on receipt of an A4 or A5 SASE from the Awards Manager, Tony
Jarvis, G6TTL, Dovecote Farm, Patman’s Lane, Friskney, Boston,
Lincs PE22 8QJ or e-mail: vhf.awards@rsgb.org.uk They are also
available on the Internet at www.rsgb.org

Summary of Award Recipients for September

50MHz: 50Squares: G7NBE. 375s: G4DCJ. 20 Countries (2-way):
G7NBE, G6XCY. 40c: G3UFS. 50c: G3UFS.

144MHz: 40Squares / 10Countries: G8VHI. 125Squares / 20Coun-
tries: GI4OWA. 150s / 20c: GI4OWA. 175s / 20c: GI4OWA.

Microwave Distance Award: 1296MHz: G8VHI.

IARU Millennium Award: G8VHI.

Yet More RAE /
NRAE / Morse

Courses
THE STRATFORD upon Avon
& DRS will again be holding
RAE, NRAE and Morse classes.
The club is also a satellite exami-
nation centre. For details on the
RAE and NRAE classes please
contact John Harris, G8HJS, tel:
01789 295257. Morse classes are
held on the 2nd and 4th Mon-
days. Details can be found at
www.strat fordradiosociety.
freeserve.co.uk or from David
Jones, G6FEO, tel: 07970
148204, fax: 01926 642858 or
e-mail: g6feo:cwcom.net

Verulam ARC Morse courses
on Thursday evenings in St
Albans. Details from Ian
Buffham, G3TMA, tel: 07973
844732.

South Cheshire ARS is run-
ning Novice and Morse courses
on Thursday evenings at Train-
ing Ship Ambuscade, 57 Queen
Street, Crewe. For more informa-
tion contact either Pete, G0MMH,
tel: 01270 560007, Barry,
G8UVN, tel: 01270 874386 or
Kath, M1CNY, tel: 01270
761608.

Manchester Wireless Society,
Simpson Memorial Hall, Moston
Lane, Moston, Manchester, holds
RAE, Novice RAE, and Morse
courses and tests. Visit the club
on Tuesdays 7.30 - 10.00pm or
contact Steve, tel: 0161 3300914
for details.

Details of the Keighley ARS
RAE course have changed - see
page 90.

Digital
Radio

Coverage
FURTHER TO the re-
view of the VideoLogic
DRX-601E/ES Digital
Radio Tuner in last
month’s RadCom, we
are now pleased to be
able to offer one of
these tuners in our com-
petition exclusively for
RSGB members (see
page 45). Members are
advised, however, that
Digital Radio coverage
of the United Kingdom is not yet complete. A BBC Digital Radio
coverage map is available on the Internet at: www.bbc.co.uk/
digitalradio/text/information/coverage/index.shtml

At the Waters & Stanton Open Day at the Lowe showroom in Matlock,
Derbyshire, on 8 September. Here, the earlycomers get their hands on some
of the latest transceivers that were on display.

VE 5WPM
CANADA HAS JOINED the
growing number of countries to
reduce the Morse code test re-
quirement for a full HF licence
from 12 to 5WPM. RAC, the Ca-
nadian national society, reported
that the changes came into effect
earlier in the year.

‘Strength
Through

Communication’

All nine QSL cards for the special event stations
operating from around Manchester to celebrate
the 17th Commonwealth games. 18,000 cards
- 2000 for each of the special event callsigns -
are being printed, and about 500 will remain
uncut as shown here for those who wish to hang
a set on the shack wall. Details of the stations,
GB2, 4, 5 and 8CG and GB0, 2, 4, 5 and 8MCG
can be found at http://www.geocities.com/
gbgames2002
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Lifetime Achievement Award for G8KVU

Raynet Zone
Coordinator Receives
Fire Service Award

RSGB QSL
Bureau News

A NEW RSGB QSL Bureau
Sub-Manager has been ap-
pointed for the G4YAA-YZZ
series of callsigns. He is
William Jones, G7PUJ
(QTHR), who takes over from
Wilfrid Storace-Rutter,
G0WLF. Wilfrid is thanked
for his service in the past.

Barry Addis, M0ART, who
recently gave up as Sub-Man-
ager for the G0JAA-JZZ,
G4JAA-JZZ, GM2AA-
GM3ZZ and GM2AAA-
GM3ZZZ series of callsigns,
says, “Thanks to all those
whom I looked after for their
friendship and kind comments
over the time I was their Sub-
Manager. I will miss them all.”
George Mills, G0SSC
(QTHR), has taken over the
G0J and G4J series, while
Robert MacLeod, GM4DZX,
(QTHR), takes over the GM2
and GM3 series of callsigns.

Licence Revoked
THE RA HAS written to say that,
as result of a prosecution, the
Agency revoked the Amateur
Radio Licence of Mr Frederick
Astles, G1GJM in August. No
further information was provided.

ASPECIAL MERIT Award
was presented to Madeley
Smith, G8KVU, the co-

ordinator for Raynet West Mid-
lands Zone, for his lifetime’s con-
tribution to community and fire
safety. Madeley was a former fire-
fighter, a Fire Officer at a Coven-
try chemicals factory, Special
Constable and St John Ambu-
lance Officer. He said: “I was
surprised and delighted to have
been informed of receiving the
award”. The Rev Graham Smith,
G4NMD, who nominated his fa-
ther for the award, said: “Our
family were known to answer the
home telephone with the mes-
sage ‘Fire, police or ambulance -
which service do you require?’!”

The award is one of the new

Madeley Smith, G8KVU (left), receiving his special merit award from Harry
Clark, a member of the local fire safety committee.

Bill Hardy Memorial Awards that
were presented on 28 September

at Radford Road Fire Station in
Coventry.

September. While she was study-
ing for her licence, Beverly’s fa-
ther, Fred Holtz, K2PSY, im-
pressed on her the importance of
the questions on emergency pro-
cedures, saying that you never
knew when you would need them.
The day after her licence was
received, Beverly and her father
were listening to an emergency
net on a repeater when they heard
a call for volunteers to staff a Red
Cross shelter where 40 European
students were staying after being
stranded when their flights were
cancelled. Despite her age,
Beverly was keen to volunteer
and Fred says that he was im-
pressed that the net control treated
her as an equal and allowed her to
do so. She was the only radio
operator for an entire eight-hour
shift, relaying health-and-welfare
traffic to the net controller.
Beverly said that the eight hours
seemed like one hour. “I can’t
wait to do more,” she said. “It
made me feel good to help.”

The New York City District
Emergency Coordinator, Charles

Hargrove, himself licensed as
N2NOV, expressed his apprecia-
tion to the amateur community,
saying: “Thank you for all the
support and well wishes . . . This
is a difficult time for all of us. We
appreciate all the amateurs who
have volunteered their time and
equipment.”

Following two weeks of in-
tense effort, the Amateur Radio
Emergency Service (ARES) and
Radio Amateurs Civil Emergency
Service (RACES) volunteer ef-
fort in New York City was wound
down. REACT International,
however, was still seeking radio
amateurs to support the Salvation
Army’s relief efforts in New York
City.

It was estimated that some 500
amateur radio volunteers had
helped out with communications
support for the disaster.

Following the New York dis-
aster, the UK Radio Amateurs’
Emergency Network decided to
examine, and to enhance where
necessary, its HF capabilities. It
asks that any Raynet member who

feels that they can help should
send a brief note giving their
name, callsign, station details
and the times which they would
normally be able to operate.
Please e-mail: hf@raynet-
uk.net, or write to ‘HF’, The
Radio Amateurs’ Emergency
Network, Hunters Moon, New-
ton-le-Willows, Bedale, North
Yorkshire DL8 1SX. Alterna-
tively, contact the RSGB’s
Emergency Radio Liaison Of-
ficer, Tom Reilly, G0NSY, by
e-mail: erlo@rsgb.org.uk or
tel: 0208 621 0069. It is hoped
that a rota giving continuous
24-hour coverage throughout
the week can be arranged, al-
though no duties are currently
outstanding.

THE RSGB, along with all oth-
ers in the civilised world, shared
in the shock and disbelief at the
events in New York and Wash-
ington on 11 September. The
Society sent a message of sym-
pathy and support to the ARRL.

Steve Nichols, G0KYA, re-
ported that he was monitoring
the KQ2H repeater in Manhat-
tan on 29.620MHz at the time
of the terrorist attack on the
World Trade Centre. He told
RadCom, “The whole drama
unfolded on the repeater as the
first eye-witness reports were
relayed. A few minutes later
one of the hams was live on air
as the second aircraft hit and the
repeater relayed his somewhat
traumatic account of events as it
hit the second tower.”

The ARRL reported that nu-
merous emergency communi-
cation nets were established by
radio amateurs on 2m, 70cm
and HF. The youngest volun-
teer was 10-year-old Beverly
Holtz, KC2IKT, of Long Island,
who received her licence on 14

US Radio Amateurs Respond to Terrorist Attacks
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Pic-A-Switch:
a frequency-dependent switch

* Danvers House, Wigmore, Herefordshire HR6 9UF.
E-mail: G3XJP@qsl.net

Part three, by Peter Rhodes, BSc, G3XJP *

THIS PART covers the me-
chanics of software-
wr i t ing, and then

concentrates on gaining some
insight into the behaviour of the
PIC chip itself. For balance with
the art of software writing, the
final version of the design flow-
chart is discussed - just in time
to implement it with the Pic-A-
Switch code to be published next
month.

PROCESS OVERVIEW
THIS SECTION covers the me-
chanics of creating the code, as
distinct from the creative proc-
ess of deciding what you want it
to do in the first place. Fig 14  summarises
the sequence that follows.

PROGRAMMING LANGUAGE
In general, the really structural decision sur-
rounds what ‘language’ you are going to
write in, since this determines the tools you
need for the job. In this case, since I have
already written the code, that decision has
been taken. Not that you can’t change it if
you are already, say, a competent ‘C’ pro-
grammer.

Ultimately, the only language understood
by the PIC is the binary ‘0’ and ‘1’. This may
be digestible by the PIC, but believe me, it is
essentially indigestible by human beings.
Known as ‘object code’ it is optimised for
function, not for ease of writing or under-
standing. Theoretically, you could - but no-
body does!

On the other hand, we humans converse
in some approximation to English which
lacks the absolute precision needed. To get
round this, we write in a language which is
completely unambiguous - and, with a little
practice - also understandable. The result is
called the ‘source code’.

For this project I have chosen to write the
source code in the ‘assembly language’
defined by Microchip. Others use higher
level languages such as ‘C’ or ‘BASIC’ etc.

The benefit of writing the source code in

assembly language is that it is indeed easily
learned and understood - because it is a
language of only 35 words and precious little
grammar. (The corresponding disadvan-
tage is that the language is not understood
outside the world of PICs.)

One benefit of writing this way (or in a
higher-level language) is that you are buff-
ered from having to know much about the
PIC’s internal architecture. For example,
you never need to know that every PIC
instruction is coded in 14 bits - and what they
are. I mention this specifically because,
regrettably, the PIC documentation is lit-
tered with this detail and simply because it is
there, you might think it important to you. Or
worse, that you had to learn it all!

MPLAB (OVERALL ENVIRONMENT)
This comes with substantial on-line help
and a tutorial, so it is not my intention to
regurgitate it here. To get started, the first
task is to set up a ‘New Project’ followed by
a ‘New Source’ - and name them.

MPLAB EDITOR
The editor is little other than a thinly-fea-
tured word processing package. Once you
know precisely what you are trying to
achieve (there is no escaping this step),
you type - and later change - your source
code in the editor, instruction by instruc-
tion, line by line.

Given the design process chosen for Pic-
A-Switch, the cerebral task in this case is to

‘code the flow-chart’.
The editor also allows you to

comment your code fully in free-
form English so that you will be
able to understand it next day.
(It’s not that you won’t be able to
understand each instruction -
but you might forget why you ‘did
it this way’ - or even why you ‘did
it’ at all.)

MPLAB ASSEMBLER
When you have finished creat-
ing your source code, all you
then need is a tool to translate
that source code into PIC-speak
object code. This tool is the ‘as-
sembler’.

Basically, you just press the button and
some 20 seconds later it is done.

However, if you made any errors in the
source, the assembler will point them out to
you. But note that this only applies to syntac-
tical or language errors (in practice, frankly,
usually typos). It does not tell you if the code
is elegant or will achieve your purposes. You
wish!

MPLAB SIMULATOR
After assembly, you have the option to test
your code on a virtual PIC. This behaves and
responds exactly like a real PIC except you
can slow time down to human pace. The
clock in the window just ticks more slowly.
No external hardware is needed. Instead,
the PIC behaviour is faithfully modelled on
your PC.

In practice the simulator is often first in-
voked when it becomes obvious that the
code is not working or is exhibiting some
unexpected behaviour - and you can’t quickly
spot the error in your code.

It allows you to step through the code,
either in great chunks - or ultimately a line at
a time - while you examine the results at a
leisurely human pace - and until you pinpoint
the moment it all goes wrong.

It is also valuable for checking elapsed
times of sections of code if they are critical
to your application.

The greatest unique feature is that you
can simulate combinations of circumstances
that your code is designed to handle. For

Fig 14: The basic software production sequence using the tools
recommended in Part 1. Although illustrated for Pic-A-Switch in
particular, the process is completely general. In practice, all this
goes round in ever-decreasing circles until the desired result is
achieved and fully tested.
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some error situations in particular, it may be
difficult or impossible to create these cir-
cumstances in real life. Indeed, you hope
they never happen. But this is often the
realistic, if not the only way, of testing the
code’s response.

LOADING THE PIC
Once you have some legal code assem-
bled, you use TOPIC to download it to the
PIC. (The real PIC lest there be any confu-
sion.)

In practice, this is done in small logical
chunks which are progressively tested and
then elaborated.

WHAT DOES IT LOOK LIKE?
For visualisation purposes, Fig 15  shows
an MPLAB window - working on the source
file v.asm in a project directory called PSW
- my short name for the Pic-A-Switch project.
When v.asm is assembled, the object code
file v.hex is automatically generated. Fig 16
shows the MPLAB interface to DOS, in this
case TOPIC, with the command line to load
v.hex and then run it.

UNDERSTANDING TIME
THERE IS MANY a faster computer, but
because the PIC has no burden of running
layers of operating system (eg DOS, Win-
dows, etc), it is no slouch when it comes to
control applications.

With a 4MHz clock, most instructions
execute in 1 microsecond (µs). A 12WPM
CW ‘dit’ lasts 100 milliseconds (ms), so the
PIC will execute 100,000 instructions during
this ‘dit’ period.

Since the entire code for Pic-A-Switch is
only 132 instructions, except that some of
them are there specifically to introduce long
and deliberate delays, it could get through
the whole lot 700 times during this ‘dit’.

Frightening, isn’t it?
This, to give you

a sense of time per-
spective when con-
templating PIC ap-
plications.

UNDER-
STANDING
THE PIC
TO BE clear, this
discussion is con-
fined to the 16F84
PIC - and is more
or less confined to
the features used
in this project. For
all the detail (and
more), refer to the
16F84-04P data
sheet.

Manufactured by
Microchip, it is a low-

cost ‘computer-on-a-chip’. Because it is
optimised for control applications (as op-
posed to, say, DSP applications), it is usu-
ally referred to as a ‘microcontroller’. You
will find something like it in your washing
machine, your central heating controller and
nowadays, in your toaster.

A quick glance in the catalogues will show
you that there are many other PICs and
indeed many other makes of microcontroller
on the market.

The virtue of the 16F84 is that is repro-
grammable and better still, electrically
reprogrammable (as opposed to erasing it
by bathing it in UV light) - leading to fast and
cheap development. For production cost
purposes, one would load the finished pro-
gram to a compatible OTP (One-Time Pro-
grammable) PIC but, for a few off, the cost
difference is in the noise. So it is ideally
suited to home-brew applications.

The minimal configuration to get it going is
a +5V supply and a crystal (or RC) across
its OSC pins. Then, of course, you need
some inputs and outputs and not least, it
needs loading with a program to tell it what
to do.

Either the program can be loaded on the
PIC while it is plugged into a programmer -
or the programmer can be jumpered to the
PIC in situ on the target PCB. The former is
realistic if you are loading the code a few
times only; the latter is highly desirable for
development purposes, when re-loading
occurs every few minutes.

INPUTS AND OUTPUTS
The 16F84 has 13 I/O pins in total, arranged
in two groups known as ports. PORTA has
five of them (called RA0-RA4); and PORTB
has eight (called RB0-RB7).

All of these pins can be configured as
either inputs or outputs - and indeed the

configuration can be changed ‘on the fly’
during program execution.

As a broad generality, any application
notes the inputs, then does some ‘sums’ in
order to send some correspondingly-useful
result to the outputs.

INTERRUPTS VERSUS POLLING
Certain I/O pins have additional features.
For many applications, the most important
of these is the ability of the PIC hardware to
react to an external stimulus on some of
these pins. This suspends the main pro-
gram flow, reacts to the stimulus in some
useful way which you code - and it then
picks up the flow again where it left off.

Known as ‘handling external interrupts’,
for reasons of simplicity (and lack of need)
this is not the process Pic-A-Switch uses.
Rather, it periodically tests the input pins of
interest by software (a process known as
‘polling’) - and then reacts accordingly.

I/O PIN ALLOCATION
For Pic-A-Switch, two inputs are needed,
one for sensing RF and measuring its fre-
quency, the other for an optional PTT line.
Eight outputs are needed (and two more are
used for driving useful LEDs). That leaves
one spare. The only mandatory pin alloca-
tion is the ‘RF sense’ input to RA4, as
discussed in a moment.

It is also convenient either not to use RB6
and RB7 or to use them as inputs - since
these pins are also shared with in situ pro-
gramming.

All the others are determined only by the
ease of laying out the PCB. There are no
other constraints. It’s that simple!

COUNTING
The principal incremental feature which is
used by Pic-A-Switch is the ability to route
RA4 (configured as an input pin) to an inter-
nal counter - via an optional prescaler. The
prescaler division ratio can be specified
and, if set for 256:1, it is possible to count at
up to 50MHz on RA4.

This counting occurs in hardware (ie to
put it crudely, it just ‘happens’). Thus to
measure a frequency all the software needs
do is to reset the counter, wait for some
useful gate time and then read the content of

Fig 15: A snapshot of MPLAB in operation during the development of
Pic-A-Switch. On the left is the source code, well worth a read just to
get a feel for what it looks like. The simulator is in use and the
highlighted line is about to be executed. The Stopwatch shows elapsed
time - and the Watch window shows the present values of some
nominated registers; the value of w is in red because its value has just
changed.

F ig  16 :  Snapshot  o f  MPLAB command
interface to TOPIC. TOPIC.exe itself is in C:\
and the ‘-g’ command means ‘go’ (ie run)
after loading.
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the counter register.
With a little cunning, it is possible to de-

duce the content of the prescaler also. But
because Pic-A-Switch is only interested in
which band you are on, the higher resolution
detail in the prescaler is not needed - and is
simply ignored.

REGISTERS AND INSTRUCTIONS
The former is a set of locations in memory
where data are held. The latter specifies the
operations you want to perform on those
data.

The general form of most program ele-
ments is to fetch the content of some
register, do something useful to it (eg test
it, increment it, add something to it, com-
pare it with something else etc)… and then
write the result back to some useful desti-
nation register - or take some differential
action as a function of the result. The detail
follows:

REGISTERS
THESE FALL INTO several functional cat-
egories:

GENERAL PURPOSE FILE REGISTERS
These are somewhat analogous to the
‘memories’ in a calculator. You have 68 of
them - to store intermediate results. Their
addresses run from 0C to 4F hex and they
are each 8-bit registers - which means they
can store numbers in the range 0-255.

In practice, you start out by giving each
one a meaningful and unique name - tell the
assembler its address - and thereafter, sim-
ply refer to them by name only. Their con-
tents are lost on powering off.

EEPROM REGISTERS
The essential difference with these is that
their content does survive power down. The
penalty is that you have to go through a
specific procedure to access their contents
- which merely takes a little longer and
occupies a little more code space.

There are 64 of these 8-bit registers,
starting at address 2100 hex.

SPECIAL FUNCTION FILE
REGISTERS
These are locations in memory through
which the PIC’s internal workings and your
code can communicate. Both your code
and the PIC’s hardware can access these
registers, so ultimately they are your code’s
interface with the outside world.

There are 15 of them, each with a specific
purpose, split into 2 Banks (0 & 1) for ad-
dressing purposes. Only the 12 used by
Pic-A-Switch are discussed here. The most
commonly used are available in both Banks
- or in Bank 0 only. Occasionally used ones
are in Bank 1 only. So in practice, the code
is run looking at Bank 0 with occasional

switches to Bank 1 to access the register(s)
of interest - and then back again. Other than
this minor inconvenience, you simply refer
to the register by name and the assembler
takes care of the detail. See the panel.

BANK 0 ONLY:
TMR0 the internal 8-bit counter, used here
to measure transmit frequency.
PORTA and PORTB read from any I/O pins
configured as inputs - and write to any I/O
pins configured as outputs.
EEADR To read the contents of a byte in
EEPROM, this register is first loaded with its
address.
EEDATA  contains the result of reading the
EEPROM byte.
BANKS 0 and 1:
STATUS contains the Z and C bits which
can be tested to determine if the result of an
operation produced either Zero or a Carry. It
also contains the RP0 bit used for Bank
switching. Which bits are which? You don’t
need (or want) to know. Simply type
STATUS,Z or STATUS,C etc and it will all
happen!
(The general syntax for addressing a bit is
RegisterName,Bit eg PORTA,3)
INDF and FSR are two registers used for a
process called ‘indirect addressing’. It works
by loading an address of interest into FSR
whereupon the content at that address is
available for reading or writing in the INDF
register. An example follows in the Pic-A-
Switch code next month.
BANK 1 ONLY:
OPTION_REG is used by your code to tell
the PIC how you want its counter prescaler
configured. There are several other options.
TRISA and TRISB are the two registers
which you use to specify whether the corre-
sponding bits in PORTA and PORTB are
inputs or outputs.
EECON1 is used to tell the PIC that a
forthcoming EEPROM access is a read or
write.

THE WORKING REGISTER
Known hereafter as ‘w’ (pronounced nowa-
days presumably as “dubya”), this is the
important one. And there is only one. This is
where most (but not all) computation oc-
curs - as will become obvious when the
Instruction Set is discussed in a moment.

DEFINING LITERALS
The variable content of any of the preceding
registers may be used as an operand in an
instruction. You may also specify a literal
(otherwise known as a constant) as an
operand. The assembler gives you the free-
dom to express its value in different formats
to suit the occasion (and your taste). For
example, the decimal number 66 can be
expressed as d'66'  or in hex format as h'42'
or in binary format as b'01000010' . The

binary format tends to be used when the bit
pattern is significant - as opposed to the
numeric value, but there is no ultimate differ-
ence. For the record, a'B'  is the ASCII
notation, very useful if sending characters to
an ASCII peripheral such as an LCD display.
There are other permissible notations.

THE INSTRUCTION SET
THERE ARE 35 instruction mnemonics in
total - and many of these are variations on a
theme. Only those instructions used in the
Pic-A-Switch code are covered here, though
that is indeed most of them. The others are
no less important and are described in the
product literature.

CONTEXT
Until your code tells it to do otherwise, the
PIC starts by executing the first instruction -
and continues literally in a linear fashion, ie
line by line. There is enough room for 1024
of these instructions. (Pic-A-Switch needs
only 132, so is not exactly ‘tight’ on program
space.)

By analogy, you can regard an instruction
as equivalent to a hardware component,
and a well-bounded collection of instruc-
tions (eg a subroutine or a complete func-
tional sequence) as analogous to a hard-
ware module (with a well-defined interface
and purpose). The analogy fails completely
when it comes to cost, since whole blocks
of code can be copied from one project to
another with no incremental component
cost.

NOTATION
All instructions begin with a ‘verb’ which
specifies the operation (eg ADD) and in
most cases this is combined with an ending
which defines the nature of the operand(s).

For notational purposes in what follows,
the letter ‘f’ represents the name of a file
register; and the letter ‘d’ represents the
destination for the result of an operation.

When there is a choice of destination, it is
always a choice between either the working
register w - or the register f you were oper-
ating on in the first place. So instead of d in
these instructions, you would type either of
the letters w or f - depending on your desired
destination.

ADDITION & SUBTRACTION

For example, addwf fred,w adds the con-
tent of file register fred to the content of w -
and places the result in w; whereas addwf
fred,f places the same result in fred instead.

ADDWF f,d add w to f
SUBWF f,d subtract w from f

ADDLW k add literal to w
SUBLW k subtract w from literal
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where k is the value of the literal. Yes, I know,
this last one feels the wrong way round. A
pity, but that’s how it is. It wouldn’t be a
proper language without one irregular verb -
and that was it! All the above affect the
STATUS,Z and C bits.

LOGICAL OPERATIONS
These instructions are bit-by-bit logical op-
erations on two operands. They all affect Z
only.

and the corresponding literal operations:

In case you need reminding, AND pro-
duces a 1 only if both bits in the operands are
1, IOR produces a 0 only if both bits are 0
and XOR produces a 1 only if both bits are
different. For example, to toggle bit 3 of w:
XORLW  b'00001000'.

LOADING REGISTERS (MOVE)

So, if you want to load the content of one
register (RegA) into another (RegB) you
need two lines of code:

movfRegA,w
movwf RegB

Note that the second line is more fully
movwf RegB,f but, since f is the default
destination, it need not be explicitly specified
(if like me, you are lazy).

Note that MOVF affects Z but MOVWF
and MOVLW do not.

To test if the content of a register (RegC)
is zero, the somewhat obtuse code is to
move it to itself, (eg movf RegB,f) thus
affecting the Z bit which can be subse-
quently tested.

Note that all the MOV instructions are in
fact not a move but rather a copy, in the
sense that, even after a MOV, the source is
unchanged. In some cultures, this is contra-
instinctive; in others it is taken completely
for granted. Depending on your background
this either will - or will not - be a complete
surprise to you.

CHANGING PROGRAM FLOW
In order to refer to a particular point in the
program flow by name, you can place a
‘label’ against a given line of code.

Syntactically, a label is any unique sin-
gle word, starting with a letter, typed hard

on the left margin.

Program flow jumps to the point in the
program where you placed the label.

where label is the name of a subroutine.
Program flow jumps to label but comes
back and resumes immediately after the
calling point, following a

which defines the end of the subroutine.

REGISTER CLEAR

BIT SET & CLEAR

Note that you can’t set/clear bits in w this
way. Instead you need a logical operation; to
set bit 3 in w, use IORLW  b'00001000' and
to clear it use ANDLW  b'11110111'.

BIT TESTING
This is how the classic branching from a
flow-chart ‘diamond’ is implemented. It works
by testing a bit and skipping the next instruc-
tion or not depending on the result:

Time out for a little example:
Compare two registers called freqA and
freqB. If their contents are the same (ie
equal), branch to (ie goto) ‘Same’, other-
wise continue:

movf freqA,w
subwf freqB,w
btfsc STATUS,Z
goto Same
(if different continue here)
........

Same
(if same continue here)
........

INCREMENT & DECREMENT

The next two are unusual and good value
in that you get two operations for the price of
one instruction!

INCF and DECF affect Z - but INCFSZ and
DECFSZ do not.

SOME OBSERVATIONS
Status bits  You may have noticed consid-
erable emphasis on which instructions af-
fect which STATUS bits. There is a trap here
for the unwary and an opportunity for the
cunning. For example, it is no use
incrementing a register (incf f) and then
testing the carry bit (C) to see if it overflowed
- because incf does not affect the C bit. In
this case the Z bit would work. Conversely,
it is often convenient to be able to test a
status bit some lines after the instruction
which produced it, in which case it is obvi-
ously essential (and usually simple) to con-
trive the intervening code so that it only uses
instructions that do not overwrite the status
bit in question.
Address versus data  The classic informa-
tion you need to know about any given reg-
ister is:
● Where is it? This is its ‘address’.
● What is its content? This is the ‘data’.

For example, to load the address of reg-
ister fred into w, the code would be
movlw fred,w ... whereas to load fred’s data
needs movf fred,w.

Would that it were always that simple.
Sometimes the ‘data’ content of one regis-
ter is in fact used to ‘address’ another. This
is the basis of our frequency-to-output chan-
nel converter as will be revealed later.

POST SCRIPT
THAT WAS THE DEFINITION of a language.
You may need to read it a few times - but
better still, use it - since certainly, as with all
languages, practice makes perfect. If you
are still daunted, imagine the Oxford Eng-
lish Dictionary reduced to one page. And
that merely defines the vocabulary, not the
grammar.

BACK TO OUR FLOW-CHART
THE FINAL VERSION is shown in Fig 17 .
Some comment on the detail follows:

For the initialisation band, 10m is as
good a default choice as any since, for
LPF switching applications, the 10m
LPF should pass any HF frequency -
until a better result can be applied after
the transmitter is first keyed. For
antenna switching purposes, any
choice is as good as any other. In any
event, it may be customised. The
complexity of retaining the last
selection at power-off was considered
to be unjustified.

ANDWF f,d AND w with f
IORWF f,d Inclusive OR w with f
XORWF f,d Exclusive OR w with f

ANDLW k AND literal with w
IORLW k Inclusive OR literal with w
XORLW k Exclusive OR literal with w

MOVF f,d Move f to d
MOVWF f Move w to f
MOVLW k Move literal to w

GOTO label

CALL label

RETURN

CLRW clear w to zero and set Z
CLRF f clear f to zero and set Z

BSF f,b Set bit b in register f
BCF f,b Clear bit b in register f

BTFSC f,b Skip if bit b is clear
BTFSS f,b Skip if bit b is set

INCF f,d increment f (ie f = f + 1)
DECF f,d decrement f (ie f = f - 1)

INCFSZ f,d increment f and skip next in-
struction if result is zero

DECFSZ f,d decrement f and skip next
instruction if result is zero



♦20

This sets up the resting state when on
receive. It is also the re-entry point in
the event of any frequency
measurement errors. You have to be a
little careful here not to rattle the T/R
relay. A glance at the elapsed times
shows that in the event of an error it
takes only a few microseconds from
turning the T/R relay off to getting it
back on again, whereas the time to
detect the error is in the order of
milliseconds. The ratio of these times
means that in practice, the relay won’t
even notice it.
The PTT line is assumed to be fitted
until proved otherwise (by RF being
detected while the PTT line is still high).
Although the PTT and RF detect tests
loop forever until something happens, it
is vital to test the PTT state before
testing for RF - on re-entry as a result of
an error. If it were done the other way
round it would be possible to miss the
PTT line.
LED1 is lit to denote successful meas-
urement of frequency. If measurement
is inconsistent, the LED will be pulsed
on and off during error loops. To the
eye, this will appear as a dimmed LED.
The detail of how this is implemented
follows in the next episode - in the
explanation of the code itself.
This delay is to let the T/R relay settle.
Arguably, it should be placed before the
point where the channel-change logic
rejoins the main flow. It was placed
here instead to leave a safety margin
after a band change on the grounds
that a few extra milliseconds were un-
important operationally.
Until the bias supply is switched on, the
PA is throttled back. For remote an-
tenna switching applications, this proc-
ess and all subsequent ones are irrel-
evant since the lines are probably not
connected. The software still executes,
of course, but with no other effect than
providing some useful loop delay.
LED2 is lit to signify a channel change.
Logically, it should be turned off at the
end of the channel-change process,
not here. If you do just that, the LED is
on for such a short period, it is not easy
to spot it. This is typical of minor prob-
lems that arise during testing. In this
case, fortunately, it can be solved by
simple expediency.
The route back to the top of the chart for
the next cycle is determined by whether
a PTT line was detected earlier. If so,
the code loops until the PTT line is
lifted. Otherwise a ‘hang time’ is used
to prevent syllabic-rate relay chatter-
ing. This hang time is retriggerable
should yet more RF appear during the
count-down.                                        ♦

Fig 17: Final version of the Pic-A-Switch system flow chart. This is ‘codable’ in the sense that
all the branching logic is defined, even though the implementation of some process boxes
may still be unclear. You could draw sub-charts for these. Numbers refer to discussion points
in the text.

Next month, G3XJP concludes ‘Pic-A-Switch’ with a description of the code
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A Practical Approach
to Operating AO-40

* 72 Princes Gate, London SW7 2PA.

ANSWERING “yes” to
any of the above
questions means that

this article should interest
you. Recently, I discovered
that the newly-launched
AO-40 satellite provides so-
lutions to all of these ques-
tions.

As with many facets of
technology, satellite com-
munications are immersed
in an ample reservoir of jar-
gon. To some extent, this
adds to the misconception
that satellite operation is
sometimes viewed as a dif-
ficult or élitist part of ama-
teur radio. I can assure you
that, after a short while, many
of these specialist terms
become second nature, but
undoubtedly it can seem
rather daunting to begin with.

GET PRIMED
TO GET STARTED, we’ll
begin with an overview of
some of the features of the
satellite, which can also serve as an AO-40
operating primer.

AO-40 has an enormous number of fa-
cilities, including cameras and digital com-
munications, but this article concentrates
on the fundamental voice and CW commu-
nications modes.

In common with many other amateur
satellites, AO-40 acts like a repeater, in that
it extends coverage area by virtue of its
position over the Earth, re-transmitting sig-
nals on a different frequency. However,
there are two differences when compared
with a repeater.

Are you a Class B licensee who yearns for world-wide communication?
Do you have antenna restrictions, perhaps because you live in a flat?
Do satellite communications interest you, but you think it is beyond your wallet?
Would you like to try satellite operations, but think it is all too difficult?

The first difference is
that, rather than re-trans-
mitting a single channel,
AO-40 retransmits a fre-
quency range, or
passband. In ‘satellite-
speak’, the device doing
the re-transmitting is
known as a linear trans-
ponder. This allows many
conversations to be con-
ducted simultaneously.

Secondly, the satellite’s
receiver passband (or
uplink) is on a different
amateur band from the sat-
ellite’s transmitter pass-
band (or downlink). The rea-
son for having the uplink
and downlink passbands
in different amateur bands
is that it is common prac-
tice, on analogue trans-
ponders, for the amateur
ground station to listen on
the downlink at the same
time as transmitting on the
uplink.

Having uplinks and
downlinks on different amateur bands en-
able a station to check that its signal is
making the trip by simultaneously listening
to its signal returned from the satellite whilst
transmitting. This is often known as full
duplex operation. We’ll see later that there
are several tweaks that a station can make
to optimise its uplink whilst listening to
itself. If the uplink and downlink were on the
same band, a station would need expen-
sive filters to ensure that its receiver wasn’t
being desensitised by its own transmitter. If
you’ve ever tried to monitor a repeater out-
put whilst transmitting on its input you’ll
know what I mean.

AO-40 was designed with several uplink
Table 1: The commonly-used uplink and downlink
passbands.

The author's AO-40 satellite ground station set up in a basement garden.

Part one, by Howard Long, G6LVB *
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and downlink passbands over many differ-
ent amateur bands. Currently, the most
commonly-used uplinks are on 70cm and
23cm, designated the ‘U’ and ‘L’ uplinks
respectively. Table 1  illustrates some of
these.

On the downlink, the most regularly-
scheduled passbands are on the 13cm
band, called ‘S1’ and ‘S2’. S1 is connected
to a narrow-beam high-gain dish antenna
and S2 to a wider-angle lower-gain helix
antenna. At the time of writing, the status of
the S1 downlink is unknown, so S2 is being
used exclusively until further notice.

To distinguish on which uplink and
downlink passbands a station is operating,
a ‘Mode’ nomenclature is used. For in-
stance, ‘Mode U/S2’  (currently the most
commonly-used mode) means that the
ground station is uplinking (transmitting) on
the U passband and downlinking (receiv-
ing) on the S2 passband. Depending upon
the context, it’s also common to see simply
‘Mode L/S’ or ‘Mode U/S’ used.

AO-40’s transponder passbands are in-
verting. This means that a signal received
by the satellite at the lower end of the uplink
passband is retransmitted at the upper end
of the downlink passband. This also means
that, if you transmit using LSB, your signal
will be returned as USB. Indeed, LSB on the
uplink and USB on the downlink is the
convention for voice operation.

FM is frowned upon on linear transpond-
ers, because it is wasteful on bandwidth
and uses a lot more of the limited satellite
power resource (100% duty cycle com-
pared to only 20% for SSB).

THE ORBIT
AN IMPORTANT ASPECT of AO-40 is its
orbit. AO-40 travels in a highly-elliptical
orbit, with its closest point to the Earth
(perigee) at about 850km altitude and its
furthest point (apogee) at 59,000km alti-

tude. At perigee, the satellite has a circular
view of the Earth (or footprint) of only
2000km diameter but, at apogee, almost
half the globe is in the footprint.

The satellite’s orbit is also roughly in the
same plane as the equator (Fig 1 ), so from
the UK a view to the south will be advanta-
geous. In the UK, the satellite spends a
good proportion of the time above 20° and
even 30° elevation, so don’t be too worried
about local obstructions below these el-
evations. Indeed, I operate regularly from
my basement garden.

Although you’ll need to know where the
satellite is in the sky, it sits ‘floating’, appar-
ently almost motionless, for most of the
time. It’s therefore unnecessary to invest in
expensive azimuth and elevation rotators if
you can set up your antennas so that you
can point them manually every so often.

A large proportion of AO-40 operators
don’t use a rotator. Instead they set up their
antennas in their gardens at ground level,
or pointing out of their windows. Minor re-
pointing every half hour is generally all that’s
required.

The satellite has a counter on board
known as the MA (or Mean Anomaly) rep-
resenting how far through an orbit the space-
craft is. In amateur satellite terms, this
value starts at zero at perigee, reaches 128
at apogee, and carries on through to 255
back at perigee where it resets to zero
again.

The mean anomaly is used to determine
the schedule of operation, such as when
the analogue transponders are switched
on.

Because the satellite isn’t always visible
(ie above your local horizon), and because
you’ll be using directional antennas, you’ll
need to find out where the satellite is at any
given time. These days, almost without
exception, this is done by computer. There’s
plenty of software about that performs this
task, some free and some available for a
small sum. Prediction software varies in
features, and you tend to pay for features.
For AO-40, it’s important for the software to

be able to tell you the azimuth and elevation
from your location, and also the mean
anomaly. Some prediction software help-
fully indicates the squint angle of the satel-
lite. This allows you to estimate how well
the spacecraft’s antennas are pointing at
your location. Almost all software works in
real time, and most versions provide list-
ings to allow you to predict in advance the
visibility of satellites, so you can plan your
week around them! Some software will
also control transceiver frequencies and
rotators.

Prediction programs all need to be fed
with up-to-date Keplerian Elements, or
‘Keps’. These are parameters which de-
scribe the motions of satellites and are
published on the Internet from a variety of
sources, including AMSAT-UK and -NA.

Examples of fully-featured programs
are InstantTrack and Nova. InstantTrack
is a DOS product whereas Nova is a
Windows program. Because it’s a DOS
program, many satellite operators run
InstantTrack on their old PCs. Most pack-
ages are available from AMSAT-UK and
AMSAT-NA. [A listing of useful Internet
sites will be published in the final part of
this article - Ed.]

RECEIVING AO-40
So just how do you receive AO-40? AO-40’s
lowest frequency downlink band is 13cm
(2.4GHz). Now before you all switch off at
the thought of microwaves, bear with me.
Prior to AO-40 I had no microwave experi-
ence. With the practical details presented
here, I found that it wasn’t at all hard.

The reason there’s not much equipment
for receiving 2.4GHz is a practical one, not
a technological one. Feeder losses be-
come very significant at 2.4GHz. As an
example, I have 180ft of ‘low loss’ Westflex
W-103 between my shack and the rooftop
antennas, with a corresponding 20dB loss
– or 1/100th of the 2.4GHz power – finally
arriving at my radio. Consequently, a slightly
different approach to the conventional ‘an-
tenna - feeder - receiver’ combination is

Fig  1: The orbit of AO-40 is roughly in the equatorial
plane. The diagram is not to scale.

Fig 2: The AO-40 ground station used by the author.
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used at 2.4GHz. Part of the receiver is
placed at the antenna, amplifying the signal
and sending it at a much lower frequency
down the coax, with correspondingly lower
loss. The device doing this is called a
downconverter.

There’s nothing new in this approach.
Almost all satellite and some terrestrial TV
receivers have been doing this for many
years. So why not use a TV downconverter?
Well, more often than not, that’s exactly
how it’s done. Over the years, several dif-
ferent units have become available as spin-
offs from the MMDS (Multipoint Microwave
Distribution System). MMDS is a fixed ter-
restrial broadband system around 2.5GHz
used in North and South America in particu-
lar.

MMDS Downconverters come and go,
with units from Drake and TransSystem
being amongst the most popular. They all
require some degree of modification for
optimum use. Without modification, most
convert 2.4GHz to 122MHz, the ‘intermedi-
ate frequency’ or IF. Therefore, either the
downconverter’s local oscillator crystal
needs to be changed, or you need to be
able to receive 122MHz directly.

Remember that you’ll need to be able to
receive SSB at this intermediate frequency
(IF). My system is shown in Fig 2 . I pur-
chased an old FT-290 Mk1 for £100 for this
job. There are many other ways to achieve
the same goal. You could use a VHF scan-
ner if it will receive SSB. Alternatively, if you
have HF SSB reception facilities you could
use another receive converter or a
transverter to convert the 144MHz IF down
to the 10m band.

It appears that the TransSystem
AIDC 3733 units are the most widely avail-
able at the current time, and show fairly
good performance figures.

Modifications for improving the Cut off with a hacksaw and discard the collar part of the LNB bracket.

TransSystem performance are:
● snipping off a λ/4 coaxial notch filter in

the 2.4GHz passband (+9dB improve-
ment in noise figure (NF));

● replacing a filter (+3dB improvement
in NF).

Modifications aiding use with existing
equipment are:
● replacing the local oscillator crystal fre-

quency to give a 144MHz IF;
● changing the dipole feed to an N-type

socket.
Only the filter replacement requires some

soldering and, although slightly delicate,
it’s not surface-mount technology.

Bob Seydler, K5GNA, sells the
TransSystem units and all the modification
parts, ships them world-wide and takes
credit cards (via PayPal). I purchased mine,
with a replacement crystal, filter and N-type
adapter for £59. Bob will even supply units
already modified. See the list for further
details on obtaining them and the modifica-
tion details.

Downconverters are normally powered
via the coax using a device called a bias
tee, or power inserter. Again, you can pur-
chase these or build your own, using the
circuit of Fig 3 . I modified a TV/FM duplexer
I had in the junk box for this job. This is
shown in the photograph (left).

Other alternatives for a downconverter
are to construct your own (such as the
design by G3WDG) or to buy a purpose-
built unit such as one from SSB Electronic
or DB6NT.

Whichever route you choose, be careful
not to transmit into the downconverter! An
easy way to avoid this is simply to unplug
the microphone from the downlink radio.

THE RECEIVE ANTENNA
Even with no prior experience, it’s quicker
and easier to build an antenna for 2.4GHz
than it is to construct a Yagi for 2m, or to
work out the logistics of hanging a long
wire. What’s more,
you certainly don’t
need any expensive
test equipment to re-
ceive AO-40, as
hundreds of existing
operators will testify.

There are several
antennas that will
work with AO-40, in-
cluding Yagis, loop
Yagis, axial-mode
helices and dishes,
all available com-
mercially.

A good performer
for receiving
AO-40’s 2.4GHz
downlink is an old
60cm analogue sat-

A broadcast FM/TV duplexer converted into a
power inserter.

ellite TV dish, replacing the existing LNB
feed with a short axial-mode helical an-
tenna. These dishes are available free to
the savvy amateur as satellite TV moves
from analogue to digital transmissions.

The 60cm diameter dishes I’ve used
provide 20dBi gain at 2.4GHz. It takes about
two hours to build a new feed and modify
these dishes for use on AO-40.

Tricks I’ve used to find an unused dish
waiting for a new home include checking to
see if there’s any feeder connected or,
slightly more subtly, whether the dish is
pointing significantly away from where you’d
expect. Contact the owner and away you
go – he’ll probably thank you for taking it
away.

The original LNB is attached to the dish’s
arm with a plastic collar. Detach the collar
from the arm and discard the LNB. The
plastic collar bracket is retained to provide
the perfect angle for the replacement feed.
The collar itself is too narrow for the new
feed, and so the collar part needs to be
sawn off, retaining the base of the plastic
bracket (see photo below).                                  ♦

NEXT MONTH...
G6LVB looks at the helix feed, the uplink,
and operating safely through AO-40.

Fig 3: Circuit diagram of a power inserter.
The component values are not critical.
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I N THE SECOND part of 'The
Birth of Radar', Brian Kendal
continues the story of the de-

velopment of British radar prior
to the outbreak of WWII.

When the members of the
Tizard Committee  - the Commit-
tee for the Scientific Survey of
Air Defence - visited Orford Ness
on 15 June 1935, they had been
impressed by the display of iono-
spheric echoes. However,
Watson Watt had decided to stay
a further day and the following
morning they received a strong
aircraft return at 17 miles range.
This turned out to be  a Scapa
Flying boat from the Felixtowe
Air Station. Good echoes were
received as it flew up and down
the coast, and when, after half an
hour, it returned to base, Watson
Watt telephoned the Command-
ing Officer asking if the aircraft
could repeat the flight. The team
then had the pleasure of seeing a
repeat performance.

From that point on, progress
was rapid, with aircraft echoes
being received up to 40 miles by
September and up to 80 miles by
the end of the year. During this
period the operational frequency
of the equipment was changed.
Initially 6MHz had been chosen,
as described, but interference
from commercial traffic soon
made this choice unusable. The
operational frequency was raised,
first to 12MHz and then to 25 -
30MHz, where it remained until
several years after the war.

HEIGHT AND
DIRECTION FINDING
AS WAS POINTED out in Watson
Watt’s original memorandum, the
design of a complete early warn-
ing system required not only range
but height and bearing informa-
tion as well. The next important
step by the team was when Arnold
Wilkins introduced a method of
height finding by comparing the
signal strengths received on
aerials at different heights (see
Fig 4).

The Birth of Radar
Part Two, by Brian Kendal, G3GDU  *

The technique had been used
previously at the Slough radio
research facility for measuring
the angle of incidence of trans-
Atlantic radio signals. This made
use of the characteristic of aerials
to radiate a lobe in the vertical
plane, the angle of which is a
function of the height of the aerial
above ground. By comparing the
strength of an incoming signal
from two aerials at different
heights, it is possible to calculate
the angle at which the incoming
signal is approaching. If the range
of the origin of the signal is also
known, its height can also be
calculated. This technique is
called ‘split lobe height finding’.

12 Weald Drive, Furnace Green, Crawley, West
Sussex RH10 6JU.

The answer to the final un-
known in the equation, that of
bearing determination, was pro-
vided in late 1935 by Watson
Watt himself.  The solution lay in
two dipoles mounted at right an-
gles (Fig 5).

Identical feeders transferred
the signal from the dipoles to a
goniometer, a device which,
when rotated, would produce a
nul in the signal output corre-
sponding to the bearing of the
incoming signal. Unfortunately,
in this form, it would also pro-
duce a nul 180 degrees removed
from the original bearing. This
was addressed by placing a re-
flector element behind each di-

pole. Each reflector was split in
the centre and open relay con-
tacts placed across the gap. When
an echo was received, the goni-
ometer was moved a few degrees
off the null and the relays were
switched to close the gap. If the
signal increased, the signal was
coming on to the ‘front’ of the
array and if it decreased, it was
coming on to the back.

By the late summer of 1935,
the number of staff on site was
increasing rapidly and it was be-
coming obvious that alternative
accommodation would soon be
necessary.

BAWDSEY MANOR
INTEREST SOON CENTRED on
Bawdsey Manor (see Fig 1 last
month and the photograph oppo-
site). This was owned by Sir
Cuthbert Quilter who, when ap-
proached, agreed to a sale for the
sum of £24,000. Work then
gradually transferred to the new
location which also provided liv-
ing quarters for the staff, although
the site at Orford Ness was main-
tained for a considerable time.

The only remaining problem
was to be able to differentiate
between friendly and enemy air-
craft. Initially this was achieved
by fitting a half-wave dipole ele-
ment to the leading edge of the
wing of the aircraft and alter-
nately opening and short-
circuiting the gap in the centre to
cause a rhythmic variation in the
strength of the reflected signal.
This had only limited success,
but it was a considerable period
before a reliable IFF (Identifica-
tion Friend or Foe) system was
developed.

By late 1935, after only seven
month’s work, most of the re-
quirements of Watson Watt’s
original memorandum had been
met and it was then only a matter
of straightforward development
to produce an equipment suit-
able for use by the military.

THE 'CHAIN HOME'
OVER A PERIOD of only seven
months, the Orford Ness team
had developed a transmitter with

A Supermarine Scapa flying boat.

Fig 4: Chain Home (CH) height finding. An aircraft at 'A' would give a far
stronger radar return to the upper aerial. By comparing the signal strengths
on the upper and lower aerials, the height of the target could be calculated.
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Bawdsey Manor.

Fig 5: Using crossed dipoles with a
goniometer for direction finding.

a pulse power output of 100kW
and a pulse width of 10 micro-
seconds.

An aircraft flying at an altitude
of 7000ft could be detected at
70km to an accuracy of half a
kilometre, whilst an aircraft at
15,000ft could be detected at
85km. These results had been
achieved using only 75ft masts
and there was every expectation
that an increase of aerial height
would considerably improve per-
formance. This success was rec-

ognised by the Air Ministry when
on 19 December they ordered a
chain of stations to defend the
approaches to London.

On receiving the order, Arnold
Wilkins made a proposal for sta-
tions to be located at Bawdsey
(Suffolk), Gt Bromley (Essex),
Canewdon (Essex), Dunkirk
(Kent) and Dover (Kent). Three
of these stations - Bawdsey,
Canewdon and Dover - were al-
most complete by the summer of
1936 and it was intended to in-
clude them in the September
Defence Exercises, but in the end
it was decided to use only the
Bawdsey installation.

On the first day a number of
distinguished visitors came to
observe the new installation, but
to the team’s great surprise, they
did not receive a single return at

a range adequate for intercep-
tion. A quick check by Bowen
indicated that the transmitters
were not radiating a signal. He
therefore rapidly deployed to
Orford Ness and, after some ma-
jor maintenance, ran up the old
transmitter the following morn-
ing. The viewers at Bawdsey were
then rewarded by a mass of re-
turns. Later that day the problem
on the Bawdsey transmitter was
resolved and despite the early
problems, the exercise was
deemed to be a success. The ba-
sic principle of the Chain Home
radar, as developed by the
Bawdsey team, is shown in Fig 6.

By the time that Prime Minister
Neville Chamberlain went to
Munich in 1938, the chain of five
radar stations around the Thames
Estuary was operational and as

Fig 6: Basic principle of the Chain Home radar developed by the Bawdsey
team.

early as late 1936 the Air Minis-
try was making plans to install a
further chain of 19 stations along
the East Coast (see Fig 2 last
month).

Arnold Wilkins drew up a
specification for suitable sites
which included terrain, distance
from sea, height above sea level,
etc. This was submitted to the Air
Ministry who returned it virtually
unchanged, except for one vital
addition: “That the choice of site
should not gravely interfere with
grouse shooting”. The British
certainly know how to put things
into perspective!

The chain was installed and
operational by the outbreak of
war in 1939 - a proud monument
to the small team at Bawdsey
who, starting from scratch, had
developed a 3D radar system and
supervised the installation of 24
stations covering from the Isle of
Wight to the Orkneys in a time
scale of just four years.

This chain was maintained by
the RAF and backed up by a
system of filter and plotting rooms
which ultimately resulted in the
successes of 1940.

However, this is only part of
the story, for a team from
Bawdsey, lead by ‘Taffy’ Bowen,
also managed to develop an air-
borne radar which became op-
erational just a month before the
outbreak of war. But I will tell of
this in my next article.               ♦

●  Jack, G2BCY, seeks any in-
formation - circuits, values, set-
ting up, etc - for the Realistic
TR3000 7½ips reel-to-reel tape
recorder. Photocopies or loans
to copy are welcome and all
expenses will be met. G2BCY,
QTHR. Tel: 0191 265 4780 or
e-mail g2bcy@cwcom.net
●  Stan, G3XHC, is restoring a
deaf RA117A, and would ap-
preciate a circuit and/or manual
to copy. He will meet all ex-
penses. G3XHC, QTHR. Tel:
01803 833 621 or e-mail
stan33@ btopenworld.com
●  Colin, G0VAR, needs a
manual or circuit diagram for
the KW2000. G0VAR, QTHR.
Tel: 07990 511 032.
●  John, M5JVW, needs infor-

mation or
manuals for
the Advance
OS15 oscillo-
scope, and will
cost any costs incurred.
M5JVW, QTHR. Tel: 01925
229 350.
●  John, G6HKQ, requires in-
formation or ideas for securing
the boom sections of a recent
2m nine-element crossed Yagi
to the mast. He will defray all
expenses. G6HKQ, tel: 01842
878 703 or e-mail phyll is.
mernagh@btinternet.com
●  Peter, RS31144, needs help
in locating any information on
a very unusual WWII UHF ra-
dar receiver (right) that he
owns. It is identified on the

front panel as
Model P58,
made by Brit-
ish Thomson-
H o u s t o n .

RS31144, e-mail: petrel@
aloe.co.zw
●  Bruce, G3WCE, has acquired
various pieces of Heathkit
Equipment with the intention
of stripping and rebuilding
them with new components
where appropriate, but is lack-

ing the manuals for: SB100;
SB301E; SB401E. If anyone
has these and can spare them to
sell, lend or copy, he will offset
all expenses. G3WCE, QTHR.
Tel: 01692 538 794 or 01603
250 910.
● Kevin, F6HYA, is looking
for information on converting
a Microwave Modules
transverter, type 144-28S, to
independent receive and trans-
mit paths. His has the optional

receive connector
unconnected. Cir-
cuit diagrams or
sketches would be
welcome. Ex-
penses paid.
E-mail:  kevin.
galligan@esa.net















44 RadComl November 2001





♦46

IAN WHITE, G3SEK

E-mail: g3sek@ifwtech.com
Web site: www.ifwtech.com/g3sek

52, Abingdon Road, Drayton, Abingdon, OX14 4HP

DC CONNECTORS
RETURNING TO the item in May 2001,
here are some updates.
POWERPOLE CONNECTORS have at-
tracted a lot of interest as a high-quality
solution for ‘12V’ DC interconnections. A
useful web page by PowerWerx (USA) gives
comprehensive data and assembly details.
(In the UK, Powerpole connectors are avail-
able from Farnell or RS, as detailed in the
May column.)

More importantly, PowerWerx has rec-
ommended a wiring standard for polarity.
This can be very useful for clubs and
contest groups that have to ‘mix and
match’ members’ equipment in the field.
Since we in the UK are only just starting
to use these connectors, let’s standard-
ise now on Fig 1 . Note which way up the
connector is, with the contacts on the
lower side. Note also that Powerpole con-
nectors have no different ‘male’ and ‘fe-
male’ versions. To ensure they will be
polarised correctly, all Powerpole con-
nectors must be wired the same way ,
regardless of whether they will be used as
‘outputs’ or ‘inputs’.

Fred Sammon, GI4PCY, has also rec-
ommended the connectors shown in Fig 2 .
These are based on standard 0.25in blade
connectors, with a barb to lock them into
the plastic shells. Based on the AMP
‘Fastin-Faston’ range, these connectors
are widely available, eg from Barenco
(01949 860 607 and at large rallies),
Farnell, RS/Electromail and probably your
local automotive electrical suppliers. The
0.25in blade will carry 20A comfortably,
and these connectors are significantly

cheaper than the Powerpole type. They
have a very positive lock, with the friction
of both blades and also a barb on the
plastic shell, but this means they will defi-
nitely require two hands for disconnection.
Also the blades are not designed for re-
peated large numbers of disconnections -
in time, you may find that the socket parts
need to be crimped a little tighter. This is in
fact the ‘Raynet power connector’, first
noticed on Storno PMR equipment, and
the wiring and polarity standard is shown
in Fig 2. (Thanks to everyone who pro-
vided information and multiple checks on
the wiring standard.)

J-POLES AND ‘SLIM JIMS’
DOES THE FOLDING-over of an end-fed
vertical half-wave antenna (as in G2BCX’s
‘Slim Jim’) make much difference to the
radiation pattern?
THE POPULAR ‘Slim Jim’ is a variant of the
‘J-pole’ antenna, so perhaps I’d better de-
scribe that first. The whole purpose of these
antennas is to make an omnidirectional
vertical dipole that can be perched at the
top of a mast and fed from the bottom,
rather than at the centre. End-feeding im-
plies a high impedance, possibly several
kilohms, and therefore something is needed
to provide a match to 50Ω coax. The J-pole
(Fig 3 ) does this by inserting a quarter-
wave section of parallel line at the base.
The key property of a quarter-wave section
of transmission line is that high impedance
at one end is transformed to low imped-
ance at the other, so there is a convenient
low-impedance feedpoint somewhere at
the bottom end (see later).

We can label the three ‘wires’ in a J-pole
as W1 and W2, comprising the quarter-

wave stub, and W3
which is the main half-
wave radiator (Fig 3).
Old-timers will also rec-
ognise the J-pole as a
classic ‘Zeppelin’ an-
tenna. Amateurs have
usually used the ‘Zepp’
as a convenient way of
end-feeding a horizon-
tal half-wave (W3) with

the feeder W1/W2 predomi-
nantly vertical.  However, the
original configuration was
more like the straightened-out
J-pole version, because it was
devised to be trailed behind
the Zeppelin airships. The feed
system was intended to keep
high RF voltages well away
from the hydrogen balloon...
for rather obvious reasons.

There is an old controversy
about what happens to the RF
current distributions in W1

and in W2. Some claim that they are equal
and opposite, so that their far-field radia-
tion effectively cancels out - but this is not
completely true. Although the current at
the open end of W2 is zero (it has to be,
because there’s no further conductor to
carry the electrons), the current at the
junction between W1 and W3 in the oppo-
site leg of the stub is not zero. Therefore
the current distributions in W1 and W2 are
not quite the same, and the stub must
radiate a little.

The underlying reason for this contro-
versy is the mistaken impression that the
RF current at the junction between W1
and W2 passes through zero - which it
does not. This impression has probably
been created by countless drawings of
current distributions on wires (some of
them mine) which show the current profile
crossing through the line of the wire. What
actually changes at his transition point is
the phase of the current, but that doesn’t
also imply zero current. If anyone still

Fig 1: Recommended polarity for Powerpole connectors (from
PowerWerx web site).

+
-

Fig 2: Two-pole ‘AMP Faston’ connector suitable for 12V
DC. The widely-used wiring standard is: socket to PSU;
plug to equipment; polarity as shown above.

Fig 3: The basic J-pole antenna. Feed with
coax through a feedline choke, and insulate
from mast.



♦ 47

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.
Please remember that I can only answer questions through this column, so they need to be on topics of general interest.

doesn’t believe me, I challenge them (a) to
find that zero-current location with a cur-
rent probe, and (b) to cut their antenna at
that location because, according to their
theory, it shouldn’t make any difference!
Let me repeat: the only place where the
RF current is zero is at an open end.

Fig 4(a)  shows the current distributions
on a straight J-pole as predicted by compu-
ter modelling [1], and these agree with the
explanation above. The ‘zero’ axis is the
line W1-W3, and these diagrams show
only amplitude, not phase. The currents at
the top ends of W2 and W3 go to zero, as
they must, but clearly the current at the
W2 - W3 junction opposite the top end of
W2 is far from zero. Also the currents in W1
and W2 are not equal at any point along
their lengths, the current in W2 being slightly
larger, so the stub does radiate.  This has
the effect of tilting the radiation pattern
slightly upwards, by about 7° for an antenna
in free space, though the field strength at
the horizon (0°) is only an insignificant
0.1dB lower.

The ‘Slim Jim’ (Fig 4(b) ) is a develop-
ment of the J-pole by the late Fred Judd,
G2BCX, and was intended to overcome
those two problems: radiation from the stub
and upward tilting of the radiation pattern.
This was done by folding over the half-wave
radiator, in effect adding a fourth wire, W4.
Now it is true that adding W4 greatly im-
proves the cancellation of currents along
most of W1 and W2, as Fig 4(b) shows. But
it is not true that this removes the tilt in the

radiation pat-
tern - in fact it
appears to
make it
worse. Ac-
cording to the
c o m p u t e r
model [1], the
upward tilt in-
creases to
12° and the
shortfall at 0°
increases to
about 0.4dB.
Also the radia-
tion pattern is
a little less cir-
cular, be-
cause the
main radiating
elements W3
and W4 are
slightly sepa-
rated in space
and carry
slightly differ-
ent currents.

Finally there is no significant difference in
gain at the angle of maximum radiation -
you couldn’t expect there to be.

In fairness to G2BCX, he carried out his
work before the insights of computer mod-
elling were available. Probing with a field
strength meter would have demonstrated
the improved cancellation of W1 and W2
along most of their lengths, but even
G2BCX’s highly advanced pattern-plotting
range with its ‘radar’ CRT display would not
have detected the relatively small effect on
the gain and vertical pattern. One wonders
what those exceptional pioneers could have
achieved with the techniques and tools we
have now...

HOW SHOULD I feed a J-pole or a Slim
Jim?
THERE ARE BASICALLY two ways to feed
members of the J-pole family, either di-
rectly at the bottom centre, or by tapping a
little way up the stub (Fig 3). Direct feed is
at an impedance of 20-25Ω, which is incon-
venient for 50Ω coax, but the impedance
rises as you move up the stub, so it’s easy
to find a location where the impedance is
50Ω. One side of the coax goes to W1, and
the other side to W2 directly opposite.

What you must not do is to run the coax
straight away down the mast. Otherwise
the outer of the coax will radiate and be-
come an unwanted part of your antenna -
and then you’ll really have a tilted radiation
pattern! To avoid this, coil the coax up to
form an RF choke of a few turns, a few

Fig 4:  Current distributions on (a) the J-pole, (b) the Slim Jim variant. The
difference between the currents on W1 and W2 determines how much the
matching stub will radiate.

centimetres in diameter, quite close to the
feedpoint. Then it will not matter whether
the inner or outer of the coax is connected
to W1 (which nicely short-circuits another
long-running J-pole/SJ controversy). Like-
wise you must not directly connect the
bottom of your antenna to the mast, or else
the mast too will become an unwanted part
of your antenna system. Use some kind of
insulator between the antenna and the mast
clamp, eg a length of plastic tubing or even
several layers of PVC tape.

So what am I saying, overall? I hesitate to
be dogmatic about fractions of decibels,
purely on the basis of computer modelling,
but both the models and technical common
sense show that the Slim Jim is not the
major advance over the J-pole that some
fervent followers have claimed. The normal
J-pole is simpler, lighter and at least as
good - though you’d never detect the differ-
ence on the air. The main improvements in
performance are to be had by correctly
isolating the antenna from the coax and the
mast.

COMPONENT SUPPLIERS
PLEASE NOTE that Maplin Electronics has
now moved, and has changed both its
mailing address and phone numbers:
Maplin Electronics, Freepost NEA9433,
Barnsley, S73 0BR. Orders on 0870 264
6000.

The ‘Component Suppliers’ page on the
‘In Practice’ web site now lists a range of
UK suppliers for tools, materials and other
specialist items. There is also a link to the
ARRL database of US suppliers. Please
take a look, and let me know about any
changes in contact details, or anyone else
you think I should add.

TAPE TIP
FROM K0FF via the Internet:
WHEN TAPING ROLLS of coax or other
cable for storage, an easy way to keep the
tape ‘goo’ off the cable is to make the first
wrap or two with the sticky side out. Then
twist it around with the sticky side down, and
finish wrapping.                                         ♦

REFERENCE
[1] The EZNEC models used for both the J-

pole and the Slim Jim are on the ‘In
Practice’ web site.

WWW.
PowerWerx

www.powerwerx.com/powerpoles.html
‘In Practice’ web site

www.ifwtech.com/g3sek
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Constant Temperature

Stable Frequency
=

By  R G (Dan) Dancy, G3JRD *

USING AN OLD FT-101 as the
main station transceiver, I
found that receiving the satel-

lite pictures on the 3.786MHz net at
8am every morning was requiring too
much attention. Breakfast is an im-
portant preoccupation at such an
early hour (I am retired).

My shack is a brick-built edifice in
the garden, and is not economic to
heat all the time. The net result is
that, by 8am on a winter’s morning,
the temperature inside the shack, and
that of the equipment, is not very
conducive to continuous compen-
sation of the frequency drift as the
transceiver warms up.

Having sat and cogitated about
it for a few milliseconds (my at-
tention span is not very long), it
became clear that some form of
local heating might be possible.
So, within a couple of days, a
thermistor was placed inside the
FT-101, fixed centrally just above
the lower metal plate of the
case, led through an existing
hole at the rear, and wired
into a simple home-brew tem-
perature control unit.

A heating pad was made,
which consisted of ten 500Ω,
5W ceramic resistors, paral-
lel-wired to present an effec-
tive resistance of 50Ω. These
were dragged out of one of
my innumerable junk boxes,
and were probably acquired
in Lisle Street in the 1950s!
The resistors were spaced
an inch or so apart and set in
car-exhaust repair paste
(which is an effective electri-
cal insulator), baking hard af-
ter a short time.

This gives good tempera-
ture distribution over the

Fig 1: Circuit diagram of the temperature controller and
heating pad.

whole area of the heating pad,
which is about 3in x 4in x 3/8in thick
(7.5 x10 x 1cm).

Sitting under the centre of the
FT-101 on a flat aluminium tray,
slightly wrinkled to reduce heat trans-
fer to the bench, there is a gap of
about 1/

2
in (12mm) between the top

of the pad and the underside of the
transceiver.

This gives a satisfactory spread of
heat into the case and, once set up,
maintains a steady temperature of

about 26°C inside.
I make no claims that the sim-

ple temperature-control circuit of
Fig 1  is a proportional controller,
but it works well, which is what
matters. An inexpensive digital
temperature indicator was pur-
chased, and the sensor fixed in-
side the transceiver, with the
small display unit mounted on top
of the set, so that the interior
temperature could be seen at any

time.
When the temperature in-

side the set is low, the full
power of 21W is dissipated
in the heating pad. When the
shack temperature is about
18°C, the power drops to
about 8W, and continues to
drop as the temperature rises
towards the required value.

Drift when switching on is
now very close to zero on
any band, and the heater is
left on all the time. As a bo-
nus, the stable temperature
of about 26°C no doubt helps
to prevent condensation in-
side the transceiver, and
should prolong its life.        ♦

* 1 Ladds Corner, Little Twydall, Gillingham,
Kent ME7 2UW.
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THIS HAS BEEN a very busy year for the Society. Following
the AGM approval of the new governance structure, much
work has been undertaken to set up the Board processes, and

to bring the new Regional organisation into being. I am very grateful
to the many people who have worked tirelessly to support these
changes and I am much encouraged by the positive feedback we are
getting about the higher profile of the Society at events around the
country.

The last year also saw the conclusion of the work with the RA on the
new structure of amateur licensing in the UK. Whilst the announce-
ment of the new structure was after the end of the Society year, I am
pleased to report that there has been a great deal of interest and support
for the changes which have been announced. Of course, some would
have liked to have seen more now, but given the international
constraints which the UK is bound to honour, I believe the Society has
achieved a sensible step towards the structure which we all hope will
come into effect in a couple of years, after WRC 2003. With the newly
announced structure and the planned high profile promotion of
amateur radio to non-amateur audiences, we have the opportunity to
make a positive impact on the health of amateur radio in the UK.

On a more cautious note, the work being done by the Society to try
to influence international standards for emissions from broadband
data systems over unscreened lines (eg PLT and xDSL) continues.
This is a difficult area as there are huge commercial interests involved.
The Society, working with the other users of the HF spectrum in the
UK, is arguing for standards which will allow HF communications
systems to continue to operate as intended. It is not clear, at the time
of writing, whether we shall be successful.

As I come to the end of my two years as President, I would like to
express my thanks to the many people who have supported the
Society’s work over that time, both on the full time staff and amongst
the many volunteers. I hope that the changes we have made over this
period both to the way the Society operates and to the structure of
licensing, have helped secure the future health of our hobby.

Finally, I wish the Society, and its new President, Bob Whelan, every
success for the future.

Don Beattie, G3BJ
2001 President

Peter Kirby, G0TWW
General Manager

WELCOME TO THE 2000 / 01 Annual Report and Ac-
counts. Once again the report gives you a full and inter-
esting insight into the work of the Society.

Reading through the committee reports I’m amazed at the level of
diversity of the work undertaken by the Society’s volunteers in any
one year. We are again indebted to them for their continued commit-
ment.

Commercially we have held our own in what is becoming an
extremely challenging arena to work in. Membership levels through-
out the year have been relatively stable.

This has been a busy year but there is still much more to do and many
challenges to face. The threats to amateur radio are numerous and
varied and the next 12 months will see our minds focussed on
preparations for the IARU Region 1 Conference in September 2002
and WRC2003, at which many of the issues threatening the hobby will
be debated.

Closer to home we will be undertaking a pro-active programme of
promotions designed to take amateur radio to a wider audience.
GB4FUN, our newly-commissioned demonstration vehicle will have
a key role to play in this.

The strength of the Society is its members, this report illustrates to
you the work we undertake on your behalf. Thank you for your
support and enjoy the read!
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KATH WILSON, M1CNY (DOB 28.10.51)
(CANDIDATE FOR ELECTION AS REGIONAL
MANAGER FOR REGION 3 - NORTH WEST)
CURRICULUM VITAE:  First
licensed as a Novice in February
1994. Passed RAE in December
1977. Worked with people with
learning difficulties helping them to
adapt to living in the community.
Membership Secretary to the
UKFM Group Western since 1995.
Membership Secretary to Widnes
and Runcorn ARC. Member of
Cheshire Radio Scouting Team.
RLO for Cheshire 1999 - 2001,
when I was co-opted to Regional Manager of the North West.

PERSONAL STATEMENT:  During my year as co-opted
Regional Manager I’ve met, listened and discussed with many
amateurs dealing with their problems, concerns and queries.
If elected as Regional Manager I realise that I am a member
of a team and will continue to improve the links between team
members, RSGB members, clubs and societies with the aim
of bringing amateur radio to the notice of schools, youth
organisations and the not so young organisations.

Nominated by: Town: Known
for (yrs)

S A Bell, G0SBI Cheshire 11
Novice instructor since 1992. President of the Halton Radio
Club. Have been in the hobby for 60 years. Taught Kath the
Novice (I’m to blame for that!) I have held a licence for 10
years.

Martin Hallsworth, G1GYC Stockport 7
Chairman Macclesfield Wireless Society. Member of NARSA
Committee (Blackpool rally organisers).

Stephen Sparkes, M1DDOWilmslow 5
Member of UKFM Group (Western). Member of Macclesfield
Wireless Society. Member of RSGB.

Ernie Holme, G4YYB Bolton 2
RSGB Newsreader. Member of West Manchester RC.

Dave Hughes, 2E1EAP Bolton 6
Treasurer UKFM Group Western

Gordon Adams, G3LEQ Cheshire 10
RSGB Director (Spectrum), RSGB GB2RS News Manager,
RSGB HF Committee Member, Chairman UKFM Group
(Western), Education Officer North Cheshire Radio Club,
RSGB Senior Novice Instructor (Cheshire).

R D Bibby, G1PIX Cheshire 10
Chairman Widnes & Runcorn ARC, Skills Instructor -
Cheshire Radio Scouting, Home invigilator - City & Guilds.

B F C Sutherland, M0CVPChester 4
Past Vice-Chairman, past Chairman, current Honorary Sec-
retary of Chester &DRS.

David Ollerhead, G4JMF Ellesmere Port 4
Ex-Deputy Chairman, ex-Chairman and current President of
Chester & DRS.

Ray Williams, G1PRL Cheshire 10
Ex-Secretary and current Committee member of Chester &
DRS.

Regional Managers’ Elections
GEOFF DARBY, G7GJU (DOB 26.05.45)
(CANDIDATE FOR ELECTION AS REGIONAL
MANAGER FOR REGION 4 - NORTH EAST)
CURRICULUM VITAE:  I re-
ceived my amateur radio licence in
1990. I had become a member of
Derwentside ARC before sitting
the RAE. I am an active member of
Northwest Durham Raynet. I have
been Secretary of Derwentside ARC
since 1990. I applied for member-
ship of the RSGB in 1995 and was
asked to look after County Durham
as RLO in 1998. I worked very
closely with Peter Sheppard, G4EJP, during the pilot of the
regional reorganisation, remaining as Deputy Manager for
District 13 after the acceptance of the new scheme at the AGM
in 2000.

PERSONAL STATEMENT: Having worked with Peter
Sheppard, G4EJP, during the build-up to the regional reor-
ganisation, and now seeing the fruits of the work done, I
would like to have the opportunity to carry this work further.
There are a lot of ideas that have been put to me by clubs and
by independent members in the North East region that I would
like to pursue and, given the chance, bring them to a fruition.
I enjoy meeting the members, whether it be at clubs or at rallies
and where possible try to take on board their suggestions.

Nominated by: Town: Known
for (yrs)

Don Gowland, G4LGA Consett 15
Chairman Derwentside ARC, Vice Chairman Derwentside
ARC and Treasurer Derwentside ARC.

Thomas Hanratty, G0JRT Consett 15
Zone 1 co-ordinator - Radio Amateur Emergency Network.

Alan G Wallis, G4YMU Lanchester 15
Group Controller Northwest Durham Raynet

Derek T Oldham, G0TAP Tynemouth 5
Secretary Tynemouth ARC (GX0NWM) 1989 - 1991, Chair-
man Tynemouth ARC 1991 - 1993 and 2000 - 2001.

Elizabeth A Lee, M0BQD North Shields 7
Ex-Vice Chairperson of Tynemouth ARC, ex-Treasurer
Tynemouth ARC, Net Controller and holder of club callsign,
GX0NWM. A licence-holder, M0BQD.

Bill Wilson, M0BWI South Shields 5
Treasurer for South Tyneside ARS.

Mark M Hill, G0GFG Crook 9
Club Secretary Bishop Auckland RAC, also QSL Manager

William Gleave, G8YWK Durham City 15
Chairman Great Lumley ARES, Chairman - Tyne and Wear
Repeater Group.

Andrew Russell, G0VRM Hessle 2
Deputy RSGB Regional Manager - District 14, Secretary
Raywell Park Scouts ARS (G4CMT), committee member
Hornsea ARS (G4EKT), Secretary East Yorks Repeater
Group.

David Taylor, G4EBT Cottingham 2
Secretary East Yorks ARS, past Chairman East Yorks ARS
and RSGB RACC East Yorks ARS.

PATRICK ALLELY, GW3KJW (DOB 07.02.37)
(CANDIDATE FOR ELECTION AS REGIONAL
MANAGER FOR REGION 6 - NORTH WALES)
CURRICULUM VITAE: A re-
tired Police Inspector licensed since
1955, I have been active on bands
from 160 metres to 70cm. My main
interest is, and always has been,
chasing DX on the bands either on
SSB or on my preferred mode CW.
I have been a GB2RS newsreader
for 19 years, RLO for S Gwynedd,
RAE Instructor at local night school
and Morse tutor. Member of RSGB
since 1953, life member of RSARS and a founder member of
my local radio society.

PERSONAL STATEMENT: If elected, I will endeavour
to protect the expertise of amateur radio to show that in this
digital age that amateur radio is a modern and enjoyable way
to communicate with fellow enthusiasts around the world. I
would not only target the young person, who has many other
competing interests, but I would try to involve the more mature
who have the time, finances and often experience to be able
to participate in what is one of the more challenging and
certainly more addictive hobbies.

Nominated by: Town: Known
for (yrs)

A Ellis, GW2HFR Pwllheli 20
Member of RSGB since 1941, member of Porthmadog Club.

Ralph C Taylor, GW2HCJ Penrhyndeudraeth 30
Chairman Porthmadog RS, founder member 25 years, mem-
ber Dolgellau RS, 25 + years.

Alan F Skellern, GW0SAU Porthmadog 13
Chairman Porthmadog & DARS (seven years), current
Treasurer of Porthmadog & DARS.

E Ll Jones, MW0AEV Llanbedrog 6
David E Jones, MW5NCO Porthmadog 6
Chairman Porthmadog & DARS.

Evan O Roberts, MW5DOR Blaenau-Ffestiniog 5
R S Johnson, GW4UJT Trawsfynydd 15
J C Richards, GW0AQR Bont Newydd 10
RSGB GB2RS newsreader 11 years, Secretary Arfon Re-
peater Group 15 years, Former Chairman, Dragon Radio
Club, 3 years.

Alan J Plumbley, GW0SZB Morfa Nefyn 10 +
JOTA Organiser, 5 years

G Cadwaladr, MW1DFN Caernarfon 6
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LIZ CABBAN, GW0ETU
(CANDIDATE FOR ELECTION AS REGIONAL
MANAGER FOR REGION 6 - NORTH WALES)
CURRICULUM VITAE: First
licensed as G6ETU in 1983, I sub-
sequently gained my ‘A’ licence in
1985. My interests include contest-
ing, I have been involved with sev-
eral contest groups and club con-
tests, the highlight being part of the
winning group in Open Section
VHF NFD 1997. I have taken part
in DXpeditions including to
Morokulien and Jersey, translated
for an Anglo-French Microwave
Convention in Le Havre and run numerous JOTA and Special
Event Stations. Whilst teaching in London, I was on the
committee of Chesham and District ARS, holding positions
of Chairman, Secretary and Events Organiser for many years.

PERSONAL STATEMENT: With a broad range of in-
volvement in amateur radio activities, I hope to bring a breadth
of experience to this post. Whilst not being a specifically
technical ‘ham’, I have acquired a reasonable level of knowl-
edge in this area over the past 18 years. My aims for the future
include promoting amateur radio in the 21st century, particu-
larly amongst young people and doing my best to reverse the
downward trend in numbers coming into the hobby. I hope
to set up a regular ‘RM net’ on HF to discuss events, successes
and air problems. Now retired, I have time to devote to the
position and speaking some Welsh, which I continue to study,
I look to raising the profile of amateur radio in North Wales.
Under the new scheme I feel we have a new opportunity to
improve the connections between HQ and the membership in
our country.

Nominated by: Town Known
for (yrs)

Dewi Roberts, GW0ABL Llanfairpwll 1
Former Regional Liaison Officer Anglesey and North Gwyn-
edd, Chairman Dragon ARC 1986-1994.

Gervase Chavasse, GW4URJDolgellau 1 month
Corporate member RSGB, Secretary, Meirion ARS, Con-
troller South Gwynedd Raynet Group.

David Evans, GW4GTE Buckley 1
Formerly holder of GB3WA, GB7WA Packet Repeater
licences, formerly beacon keeper for GB3CR, GB3MP.

John Roberts, GW3RBM Mold 6 mths
RLO Clwyd Sept 1997, DRRM (District 22) appointed 5 July
2001.

David Griffith, GW0OPY Llanbedr 5
Senior Morse Examiner Gwynedd, member RAFARS,
RNARS, past Chairman MARS.

Robert A Smith, GW0AYQ Talybont 5
Robert Tyson, GW6HUV Colwyn Bay 5
Honorary Treasurer Conwy Valley ARC.

John Lawrence, GW3JGA Prestatyn <1
Founder of Flintshire RS, Honorary Secretary & Chairman
Flintshire RS, Regional Rep Region 11, committee member
Conwy Valley ARC, Chairman Bangor University ARC,
committee member British Amateur Television Club, EMC
Co-ordinator North Wales.

Gordon Rogers, GW0RJV Montgomery 3 mths
RLO County Powys, ex-Chairman Powys ARC.

Max L Heron, MW1KDP Barmouth 3 mths
Ex-Chairman & Vice-Chairman Meirion ARC.

MALCOLM SALMON, G3XVV (DOB 03.01.44)
(CANDIDATE FOR ELECTION AS REGIONAL
MANAGER FOR REGION 12 - EAST & EAST AN-
GLIA)
CURRICULUM VITAE: Li-
censed since 1968, RSGB member
since 1968, Essex Raynet member
since 1968, past Treasurer of Essex
Repeater Group, Treasurer of Es-
sex IP Group, holder of NOV for
Mailbox (GB7EIP) and Node
GB7EP, member of RSGB DCC.

PERSONAL STATEMENT:
Never before has amateur radio been
under such pressure to survive the
demands placed upon the allocation of radio spectrum. If for
no other reason, this dictates that we must have a strong
national society to represent us. I truly believe that the new
Regional Structure will bring the membership of the RSGB
and those elected and employed to represent that membership,
closer together thereby bringing about a much more powerful
hobby when approaching the relevant authorities. Having
been a licensed radio amateur for 33 years and a member of
the RSGB for that time, I would deem it an honour to be a part
of this new structure and feel that my experience in a parallel
situation within the PMR Industry would enable me to assist
with the successful implementation of the new scheme and to
ensure that it continues to benefit the RSGB membership and
amateur radio generally.

Nominated by: Town: Known
for (yrs)

D Willicombe, G0DEC Braintree 12
Chairman & Editor for Braintree Amateur Radio & Computer
Communications Club, Controller of Braintree Raynet Group.

Scott Piercy, G7RVB Colchester 7
Equipment Manager for Colchester Radio Amateurs, Tutor
for RAE and NRAE for Colchester Radio Amateurs.

F R Howe, G3FIJ Colchester 41
Secretary of Colchester Radio Amateurs since club was
formed in 1963 - the club is affiliated to the RSGB, Tutor for
RAE and NRAE courses since 1956 and 1990 respectively,
On air Morse instructor for 12WPM and 5WPM since 1964.

L A Crane, G3PED Manningtree 30
Honorary Life Member No 88 RNARS, Honorary Life
Member No 02 BARTG, Honorary Life Member Colchester
Radio Amateurs, ex-member RSGB Raynet Committee, ex-
member RSGB Rallies & Exhibition Committee.

C Thomson, G3PEM Chelmsford 10
Chairman Chelmsford Amateur Radio Society 1981 / 1982,
corresponding member Propagation Committee 1999, Vice-
Chairman Chelmsford Amateur Radio Society 2000 / 2001.

Kenneth Whittle, G7RFT Chelmsford 8
Committee member of Chelmsford Amateur Radio Society.

A W Gilbey, G4YTG Chelmsford 10
Chelmsford Amateur Radio Society Committee member,
licensed as G4YTG.

Harry Heap, G5HF Chelmsford 3
Head of Receiver Group 1939 - 1940, President Chelmsford
Amateur Radio Society.

N J Hull, G6ZVV Chelmsford 17
Essex Raynet Chairman / County Controller, Chelmsford
Scout Amateur Radio Fellowship Treasurer.

Stuart Little, G7KSQ Chelmsford 10 +
Controller Essex Raynet B7 Group.

ROGER PIPER, G3MEH (DOB 20.01.41)
(CANDIDATE FOR ELECTION AS REGIONAL
MANAGER FOR REGION 9 - LONDON & THAMES
VALLEY)
CURRICULUM VITAE: Ob-
tained G3MEH at 16 with early
activity on HF only. Currently ac-
tive on all bands 1.8MHz to 2.3GHz.
Keen supporter of VHF/UHF Con-
tests and current holder of John
Pilags Memorial Trophy. GB2RS
newsreader for 17 years. Chairman
of Aylesbury Vale RS. Member of
Chesham & DARS. Honorary
member of Aylesbury Vale Repeater
Group. Now early retired after work-
ing mainly in Broadcast Engineering.

PERSONAL STATEMENT: Having been involved in
establishing the London and Thames Valley Regional Team
after being co-opted as Regional Manager, I am now asking
for the opportunity to continue as a member of that team. If
elected, I will vigorously pursue the interests of those ama-
teurs in the region, seeking policy changes where appropriate.

Nominated by: Town: Known
for (yrs)

Keith Holland, G3MCD London 48
DRRM 33 (Deputy RSGB Regional Manager, London &
Thames Valley region)

Jeremy Browne, G3XZG Chesham 10
Chairman Chesham & DARS

Matthew Cabban, G1WPFChorleywood 7
Martin P Green, G4PMG Tring 12
Reserve GB2RS newsreader, Deputy County Controller
Hertfordshire Raynet.

Francis Townsend, G8BCTFarnham 37
T J Thirlwell, G0VFW Bovingdon 6
Secretary of Chesham & DARS.

G M Somers, G7VFV Aylesbury 5 +
Former Secretary of Aylesbury Vale Radio Society, current
committee member of Aylesbury Vale Repeater Group.

Bob Armstrong, G8SPE Acton 29
Chris Packman, G6XDI Hayes 7
Newsletter editor & webmaster for the Ariel Radio Group
(London) 1996 - present, Honorary Treasurer Ariel Radio
Group (London) 2001 - present.

Neil Savin, G0SVN Maidenhead 6 mths
Deputy RSGB Regional Manager District 34, Secretary
Maidenhead & DARC, Novice Instructor.

Regional Managers’ Elections
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JOHN BUTCHER, G3LAS (DOB 19.11.36)
(CANDIDATE FOR ELECTION AS BOARD MEMBER)
CURRICULUM VITAE: Joined the RSGB as listener in
1954 and licensed in 1956. Spent many years mainly on VHF/
UHF, including spell on RSGB VHF Committee, before
being ‘born again’ as an HF DXer in 1997. Since then has
worked 325 countries on all bands 160 - 6m. Active on CW,
SSB, RTTY and occasionally some of the ‘new’ data modes.
Spent 35 years teaching and researching in Solid State Physics
and Integrated Circuit Technology. Retired in 1997 as Profes-
sor of Microelectronics and Pro Vice-Chancellor of Middle-
sex University. Currently a member of RSGB HF Committee
and Chairman of Chiltern DX Club.

PERSONAL STATEMENT: Having enjoyed the benefits
of RSGB membership for 47 years, I think it is right that I
should seek to ‘put something back in’. Certainly, our hobby
is facing many challenges which will require great efforts
from many strong national societies if we are to protect the
regulatory structures and environment in which we currently
operate. The competition for spectrum space is always with
us and we face severe potential problems from the proposals
for the introduction of power line data transmission systems.
At the same time, the vital influx of new radio amateurs is
threatened by alternative technologically-based hobbies which
did not exist when I, and many others, started up in radio. The
RSGB must be in the forefront of the campaign to protect our
hobby and I believe I have experience and abilities which
could be of assistance in these efforts.

Nominated by: Town: Known
for (yrs)

Philip Whitchurch, G3SWH C ongresbury 5
RSGB member, FOC member, CDXC member, active HF
operator & DXpeditioner, Senior RSGB Morse Test Exam-
iner.

Mike Devereux, G3SED Burridge 3 +
Vice-Chairman Chiltern DX Club, Managing Director Ne-
vada Communications.

J Kellaway, G3RTE Potters Bar 10
IOTA Committee member, DXCC checker for ARRL in the
UK.

Roger Balister, G3KMA Woking 3
IOTA Manager (previously Director) since 1985, member of
IOTA Committee, member of HF Committee 1984 - 1996,
past President of Chiltern DX Club (CDXC, the UK DX
Foundation), awarded RSGB Founder’s Trophy and ROTAB.

Neville Cheadle, G3NUG Hemel Hempstead 5
President CDXC (Chiltern DX Club), The UK DX Founda-
tion, Team Leader 1998 9M0C Spratly Is and 2001 D68C
Comoro Is DXpeditions, 350+ DXCC countries and 900+
IOTA island groups confirmed, several mini-DXpeditions to
Malaysia, former Chairman RSGB HF Committee and HF
Convention Organising Committee, Manager of the ‘IOTA
2000’ Programme, joint editor of DXpeditioning Behind the
Scenes, Director - Island Radio Expedition Foundation,
Chairman CDXC 1994 - 2001.

Charles Wilson, GM4UZY Montrose 2.5
Committee member of GMDX Group, Islands of Scotland
Award Manager.

Dr J E Tindle, GW3JXN nr Cardigan 20
Frank Cooper, G2QT Ashford 10
Very active in amateur radio over 68 years.

H F Lewis, G3GIQ Ealing 5
Ex-HF Committee, ex-IOTA Committee.

Ian Davies, G3KZR Bruton 40 +
CUWS Organiser 1958 / 1959, Southgate & District late
1950s.

FRED HANDSCOMBE, G4BWP (DOB 15.10.57)
(CANDIDATE FOR ELECTION AS BOARD MEMBER)
CURRICULUM VITAE: I was
first licensed in 1973 having joined
the RSGB in 1971. I am active
almost daily. My current interests
include LF and 6m DXing, IOTA
chasing, RTTY and data-modes,
antenna experimentation and con-
testing. I have been a member of the
HF Committee since 1991 and the
HF Awards manager since 1993. I
have also been involved in the or-
ganisation of the HF Convention for a number of years. I was
previously co-opted on to the Council of RSGB as a regional
member. I am also a member of ARRL, G QRP Club, FOC,
UKSMG, GMDX Group and Mid-Beds Contest Associa-
tion.

PERSONAL STATEMENT: I have had a long time interest
in many aspects of amateur radio and I am keen to see our
hobby not only continue, but to increase in popularity. In order
to do this we need to have a strong Society, not only to
preserve, but also to improve our licence and operating
conditions, and to promote the hobby widely to all age groups.
This will require effective leadership and direction at Board
level. I believe I have the necessary experience to make an
active and informed contribution to the management of the
Society’s affairs at Board level, and, if elected, I would be
capable of effectively managing a Board Portfolio in many of
the vacant areas to the benefit of all members.

Nominated by: Town: Known
for (yrs):

Martin J Atherton, G3ZAYCambridge 15
Chairman RSGB IOTA Committee, committee member of
Cambridge University Wireless Society, former Chairman
RSGB HF Committee.

Ian J Capon, G0KRL Bury St Edmunds8
Committee member, CDXC, the UK DX Foundation; ARRL
DXCC field checking representative, past Secretary, Bury St
Edmunds ARS, life member RSGB, life memberARRL.

S Cole, GW4BLE Newport 20 +
ROTAB Trophy (for outstanding & consistent DX work)
1991, DXCC Honor Roll, founder member & treasurer
‘Contest Cambria’ (GW7X), CQWW Contest European
single-op all band record holder, member Chiltern DX Club,
committee member Blackwood ARS (GW6GW), founder
committee member Welsh Amateur Radio Convention (1974).

Geoffrey W Dover, G4AFJ Kirkby Mallory 10
Board member RSGB, director Sport Radio, treasurer Leices-
ter Amateur Radio Show Committee, treasurer / membership
Secretary Leicestershire Repeater Group (LRG), founder
committee member of National Space Centre ARS, former
chairman of LRG, ARC of Nottingham, RSGB Repeater
Management Committee, Council member RSGB 1996 -
2000, plus various other roles over the last 30 years!

M J Down, G4ALR Henlow 30
Secretary Mid-Beds Contest ASSN, Novice instructor.

Robert Ferguson, GM3YTSDunblane 10 +
Chairman GMDX Group, former President FOC (First Class
CW Operators Club), member Stirling & DARS.

Tim Kirby, G4VXE Windsor 10 +
RadCom columnist 1999 - present, corresponding member of
RSGB HF and VHF Contests Committees, past member of
RSGB VHF Committee, member of e.QSL.cc Advisory
Board.

Peter Maile, MI0BME Lisburn 15
DCC member, treasurer GI PWG

Lionel Parker, G5LP Wellingborough 18
Colin J Thomas, G3PSM Totton 20 +
RSGB HF Manager, RSGB HF Committee Chairman, IARU
Region 1 External Relations Committee member, Licence
Advisory Committee member, member of UK Delegation to
CEPT Frequency Management Team 40 (HF matters), mem-
ber of Waterside (New Forest) RS and Horndean & DARS.

Board Elections
PETER MAILE, MI0BME (DOB 15.04.46)
(CANDIDATE FOR ELECTION AS BOARD MEMBER)
CURRICULUM VITAE: Born
in Wellingborough, Northants, I am
now aged 55, a Civil Servant work-
ing for a Belfast-based dept. I be-
came GI1ONL in 1985 and
MI0BME in late 1997. I am inter-
ested in all aspects of amateur radio
and became a member of the
Datacommunications Committee
some years ago, operating mainly
on RTTY and PSK. I take great interest in RTTY contests and
Raynet operating. A member of BARTG and CDXC.

PERSONAL STATEMENT: If elected to the Board I will
work to promote the objectives of the Society and its members
in whatever duty I am asked to carry out. There is a wide range
of interests, be it HF, UHF and above, CW, RTTY, phone,
repeaters, data, EMC and many others, all of which advance
the science and practice of amateur radio. We need to promote
the exchange of information and ideas on these subjects not
only to the members but world-wide, at the same time the
interests of the members and the wider amateur radio commu-
nity need to be safeguarded in the ever-changing world we live
in.

Nominated by: Town: Known
for (yrs)

Ian J Kyle, GI8AYZ Lisburn 15
Past President, RSGB.

John McCullagh, GI4BWM Ballyclare 10
Controller Northeast Northern Ireland Raynet Group.

Fred Handscombe, G4BWP Bury St Edmunds 10
HF Committee member, RSGB HF Awards Manager, former
Regional Council member.

J Clayton, G4PDQ Cheltenham 8.5
Chairman Cheltenham ARA 1996 - 2000, Deputy Chairman
Cheltenham ARA - current.

Martin Lynch, G4HKS Ea ling 8
Retailer of ham radio (proprietor).

Iain Philipps, G0RDI Amersham 6
Chairman, RSGB Datacommunications Committee, Secre-
tary UK Six Metre Group, Senior County Morse Examiner.

Stephen Morton, G8SFR Pembury 7
Currently Secretary to Kent IP Group (KIPG), founder
member of KIPG, Secretary to RSGB Datacommunications
Committee (DCC), Node Co-ordinator for DCC since 1994.

Simpson Weir, GM3SAN Baillieston 15
RSGB DCC corresponding member, committee member
West of Scotland UHF Repeater Group (GB3GL / GB3ML),
committee member of MACPAC (the Scottish Digital Com-
munication Group).

Alexander Gartshore, GD3UMW Crosby 7
Past Chairman of Isle of Man Radio Society, committee
member GD6IA Contest Group, Project Co-ordinator of
Manx Amateur Radio Network, Sysop GB7BIG Packet
Cluster Node.

Chris Deacon, G4IFX Farnham 6
Committee member, UK Six Metre Group and Editor of Six
News Magazine, member RSGB Propagation Studies Com-
mittee.
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EDWIN TAYLOR, G3SQX (DOB 22.04.46)
(CANDIDATE FOR ELECTION AS BOARD MEMBER)
CURRICULUM VITAE: Li-
censed and RSGB member since
1963. As GW3SQX, discovered
Field Day with Cardiff Group, de-
veloping interests in contesting, DX
and propagation. Operated as
ON8KO, N0ED and GU3SQX.
Former member of Flight Refuel-
ling ARS, on the Forward Planning
committee. Participated in Packet,
moonbounce, and antenna projects.
Past member and secretary of HF Contest Committee, helped
create AFS SSB and IOTA contests. Member of Chiltern DX
Club, Contest Cambria (GW7X) and Guernsey ARS. Have
taught RAE and Morse. Author of Practical Wireless articles:
contesting, antennas, equipment reviews; also ‘Scene USA’
and ‘DX Destination’. Chairman of the RSGB Amateur
Radio Development Committee.

PERSONAL STATEMENT: My approach is to look
forward: beyond the Morse test for HF, probably abolished
in 2003. We can use this as an opportunity to advance, rather
than a development to be feared. At the same time the RSGB
must address our falling UK numbers. The outside world
knows virtually nothing about our hobby - we have to change
this. We must urgently discover what attracts people these
days, then give amateur radio a higher profile. We should
rationalise the new licences, to create a world-class system.
I will press for improved conditions where reasonable:
extended bands, higher power if appropriate, short (vanity)
callsigns, relaxed logging requirements, CW sub-band pro-
tection and recognition of new modes. The RSGB should
offer encouragement to amateurs in the forefront of our
technology. Publications need to be improved, appealing to
all skill levels. Qualifications: BSc, Chartered Engineer, 25
years experience running a software business.

Nominated by: Town: Known
for (yrs)

Chris Burbanks, G3SJJ Plumtree 20
1985 - 2000 Committee member RSGB HF Contests Com-
mittee, 1994 - 2000 Chairman HFCC.

Dr Harold Owen, G2HLU Swanage 10
Corresponding member of HF Contests Committee since
1990, adjudicator for Commonwealth Contest since 1994,
organiser of Slow Morse Practice Transmissions for Swanage
& Purbeck ARC.

Andy Talbot, G4JNT Hedge End 12
Past Vice-Chairman Flight Refuelling ARS G4RFR, RSGB
Microwave Committee Chairman 1996 - 1999, member of
RSGB Specialist Advisory Group on future of AR, contribu-
tor of numerous technical articles to RadCom & Microwave
Newsletter.

Don Field, G3XTT Peppard Common  9
‘HF’ columnist RadCom, Chiltern DX Club newsletter
editor, Manager IOTA Contest, past member of RSGB
Management Committee, HF Committee, Packet Working
Group, past Chairman of Reading & DARC and of CDXC.

Francis Ross Clare, GW3NWS Magor 20
Licensed 40+ years, Honorary member Newport ARS,
Chairman GW8GT, ex-Senior Instructor Gwent (Novice
licence).

Dave Lawley, G4BUO Penshurst 12 +
Member & former Chairman RSGB HF Contests Committee,
HF Manager, M2000A, UK team member, WRTC-1990 &
WRTC-2000.

Clive Whelan, GW3NJW Peterston-Super-Ely 38
Chairman Contest Cambria Group, licence holder GW7X,
member FOC since 1967 (First Class CW Operators Club).

Phillip Cooper, GU0SUP Castel 2
President Guernsey ARS (GARS) 1997 - present, GARS
Committee member 1995 - 1997, Committee member British
Amateur Radio Teledata Group (BARTG) 1998 - present and
have always played an active part in the group’s affairs.
Columnist for BARTG magazine, author of articles for
Practical Wireless and RadCom.

Richard Horton, G3XWH Harrogate 1
Founder / Chairman of STELAR 1993 - 1997, RSGB Council
member 1995 - 1997, RSGB Council / Board member 1999
- 2001, RSGB Management Committee member 1997, Chair-
man RSGB Foundation Licence Examination Forum 2000,
RSGB Delegate, City & Guilds RAE / NRAE Committee.

Hilary Claytonsmith, G4JKS Woolston 18
Chairman EMC Committee, past President, Life Vice-Presi-
dent RSGB.

Board Elections
ROBIN PAGE-JONES, G3JWI (DOB 26.04.37)
(CANDIDATE FOR ELECTION AS BOARD MEMBER)
CURRICULUM VITAE: I am a
Chartered Engineer, having wide
experience of commercial activities
both technical and managerial. Mem-
ber of the RSGB since 1954 and
Chairman of the EMC Committee
from 1992 until last year when I
took on the Technical Portfolio of
the new RSGB Board. I have been
a member of the RSGB Council /
Board since January 1999. I am the
author of The RSGB Guide To EMC and the EMC chapter of
the RadCom Handbook. I am a member of G QRP Club and
have been an active member of the Vange Amateur Radio
Society for many years.

PERSONAL STATEMENT: I currently hold the Techni-
cal Portfolio on the Board and wish to be re-elected so that I
can continue to play a leading part of the Society’s drive to
secure the future of amateur radio against the unprecedented
threats to the spectrum which have arisen in recent years. In
addition to my Board activities I am an active member of the
EMC Committee, and am Honorary EMC Consultant to the
Society, representing members’ interests on a number of
official  bodies. I strongly support technical innovation,
particularly in areas which will impact the future of amateur
radio. I am also interested in radio history and traditional
techniques. My preferred operating mode is CW with occa-
sional excursions on PSK31 and SSB.

Nominated by: Town: Known
for (yrs)

David Lauder, G0SNO Barnet 12
Member of RSGB EMC Committee, Consultant to RSGB
Board, writer of ‘EMC’ column in Radio Communication.

Ken Ashcroft, G3MSW Harpenden 5
Treasurer RSGB - 5 years.

R H Biddulph, M0CGN Surbiton
Member of Council / Board of RSGB, member and ex-
Chairman of TAPAC, member and ex-Chairman of Wimble-
don & DARC, member and ex-Chairman of Kingston &
DARC, Editor of 6th edition & co-editor of 7th edition of
Radio Communication Handbook, editor of VHF Handbook,
author of article for RadCom.

Gordon L Adams, G3LEQ Cheshire 4
RSGB Board member (Spectrum), President UKFM Group
(Western), Education Officer North Cheshire RC.

Charles Elliott, G4UJW Alrewas 2
Chairman of Christian Radio & Computer Association,
RSGB EMC membership services administrator.

Richard Marshall, G3SBA Harpenden 3
Member of the Electromagnetic Compatibility Committee and
Honorary Consultant to the Board.

George Rawlings, G8CUNBasildon 16
Technical Manager Duxford Radio Society, Imperial War
Museum, Duxford, Cambs.

N R Pascoe, G3IOI Wickford 20+
Member of FOC 1980 - 1985, Member of RSGB 49+ years,
Member of AMSAT UK, Member of RAIBC.

R A Jackson, G3ASH Basildon 10+
Treasurer of Vange ARS for 16 years.

John M Strutt, G4XTS Billericay 18
President Vange ARS.

RICHARD CONSTANTINE, G3UGF (DOB 28.09.48)
(CANDIDATE FOR ELECTION AS BOARD MEMBER)
CURRICULUM VITAE: Li-
censed 1965, former committee
member, twice Chairman of, local
club, contest and expedition organ-
iser. 1969 - 1974 marine Radio
Officer operating amateur Maritime
Mobile, HF and VHF. Instrumental
in establishment of repeater
GB3WY. 1979 - 1989 amateur ra-
dio retailer, importer, 1989+ direc-
tor of two national companies spe-
cialising in mobile communications management and vehicle
location systems. Novice instructor Rishworth School RC for
10 years. Morse examiner for four years, trustee and advisor
to educational radio charity STELAR since its registration,
currently active, all mode, QRP operator 160m to 432MHz,
constructor, contributor to RadCom interested in all aspects
of amateur radio.

PERSONAL STATEMENT: I have been a licensed ama-
teur for 35 years, a Society member for almost 40 years and
have earned my living in radio communications throughout
my professional life as a direct result of boyhood interest.
Based on my own personal experience, I would welcome the
opportunity to contribute to the future development of amateur
radio. I am particularly concerned about the sustained com-
mercial pressures on our radio spectrum and of the need to
encourage more people of all ages to take up the hobby. This
I would hope to achieve through closer ties with mainstream
education, industry and other agencies. These are challenging
and changing times that simply cannot be ignored and which
require a sustained professional response from our national
society. In addition to 25 years of business experience, I
remain an active operator and constructor, interested in all
aspects of the hobby.

Nominated by: Town: Known
for (yrs)

George Dobbs, G3RJV Rochdale 10
Honorary Secretary G QRP Club.

Anthony Vinters, G0WFG Sowerby Bridge 11
Chairman of STELAR, Novice Instructor.

Esde Tyler, G0AEC Hebden Bridge    20 approx
RadCom columnist for Novices, Novice instructor, Secretary
Todmorden ARS, Information / advice stand at most northern
rallies, speaker at many local radio clubs, STELAR Commit-
tee member.

John Muzyka, G4RCG Kirkhamgate 18
Chairman of North Wakefield RC for 5 years, present Contest
Manager and rally manager of NWRC, Secretary of York-
shire DX Cluster Group.

Terry Barnes, GI3USS Bangor 6
Past President RSGB (1992), Honorary Treasurer Bangor
and DARS (32 years), Repeater keeper GB3NI, GB3LY,
GB3UL, Chairman Belfast RSGB Group, Honorary Treas-
urer RAIBC (NI), GI rep RMC.

Chris Rees, G3TUX Haslemere 10
Manufacturer of Howes Kits and supplier of Morse keys,
QRP and CW enthusiast, RSGB member since 1963, licence
holder since 1964.

Keith Kahn, G3RTU Salford 30 +
Officer / committee member Bury RS, officer / committee
member Northwest Packet User Group, past committee /
Secretary RSGB HF Committee, past committee / Secretary
RSGB HF Convention Committee, NRAE / RAE Instructor.

J H Fish, G4MH Golcar 30
Honorary member, Halifax & DARS for 30 years.

Steve Ortmayer, G4RAW Halifax 10
Chairman Halifax & DARS 1992 - 2000, Novice instructor,
G QRP Club Novice officer.

W C A Carpenter, G4KQJ Brighouse 20
GB2RS newsreader, West Yorkshire, Member RAFARS,
Net controller, local net.
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FORECASTING ‘GOOD’ HF
CONDITIONS
WHO WOULD BE a weather forecaster?
Satellites with cloud cover pictures, radar
etc have improved the ‘art’ beyond all recog-
nition. Yet mistakes still occur. The 1987
hurricane has still to be lived down. August
Bank Holiday Sunday this year was forecast
as warm and mainly dry. In London it rained
virtually all day!

Yet meteorologists are still well
ahead of radio physicists. Despite
some 60 years of radio propagation
predictions, HF forecasts are still at
the stage reached many years ago by
weather forecasters. Not much better
than a wet finger held in the wind. The
trouble is, of course, the unpredict-
able Sun. The physicists have built up
much knowledge of its external work-
ings, but still, as for earthquakes, have
no reliable method of predicting just
when and where or how powerful so-
lar flares and the associated sunspots
will occur, their impact on our iono-
sphere or exactly when a solar cycle
will begin or end or of what magnitude.

When the pioneer amateurs began to
explore the use of the ‘short waves’ in the
early 1920s, the page was blank. Nobody
knew what to expect at various wavelengths
at various seasons, or whether HF could
provide reliable communications over vari-
ous distances. It was clear that ground-
wave signals had limited range, but there
appeared to be a mysterious ‘silent zone’
before HF signals reappeared at good
strength. The professional communications
engineers (with the exception of Marconi
and his chief assistant, Franklin) had written
off wavelengths below 200 metres as of little
or no value. In 1912, the USA politicians had
been content to hand over this entire region
of the spectrum to the amateurs. They be-
lieved their signals would never reach far
beyond their own backyards!

The first trans-Atlantic tests in the early
1920s used wavelengths around
200 metres and needed dark-
ness over the entire path. The
first two-way contact (France/
USA) in December 1923 was on
about 110 metres. Amateurs first
girdled the globe (UK/New Zea-
land) in October 1924 on about
80 metres around the dawn/dusk
period. It was clear that the early
ideas on radio propagation, in-
volving only the unproven exist-
ence of the Kennelly-Heaviside
reflective layer required drastic
revision.

Following experiments in 1924,
John Reinartz, W1XAM / W1QP,
presented in the April 1925 QST
an ionised reflecting layerhypoth-

esis to account for the strange behaviour of
the short waves, in particular the mysteri-
ous ‘skip distance’ effect.

But this was still only a hypothesis. It was
left to [Sir] Edward (Victor) Appleton (1892-
1965) to add ‘QED’. Appleton, following sev-
eral years at the Cavendish Laboratory,
Cambridge, became professor of Physics
at King’s College, London University in 1924.
In 1925 he, with the help of Barnett, was able
to demonstrate the existence of a much
higher layer than that assumed for the
Heaviside layer. This became the Appleton
layer, but Appleton himself renamed it the
F-layer and showed that there were other
intermediate layers which he named the D-
and E-layers. This sparked off intensive
investigations into the physics of the upper
atmosphere that continue to this day, but the
role of the Sun at first remained obscure.

It took more than a decade before the
connection between the ionised layers and
the Sun began to be understood in any depth.
Even in a 1934 publication of the Science
Museum on the History and Development of
Radio Communication, the degree of uncer-
tainty is well conveyed. To quote: “It has since
been found that there are intermediate states
of ionisation, that the waves may be polar-
ized, that the state of ionisation may be

affected by distant thunderstorms as
well as by the Sun, and that there may
be a direct connection between the
undisturbed value of noonday ionisa-
tion and the eleven-year sunspot cy-
cle” [my italics - G3VA].

Even in the late 1930s, I recall that
some amateurs were convinced of a
direct connection between the quar-
ters of the Moon, the tides, barometric
pressure, etc and DX conditions. It
was J H Dillinger in the USA who, in
1935-6, first showed clearly the con-
nection between the Sun and the sud-
den black-outs (SIDs) that had been
observed (QST, December 1935,
January 1936, T&R Bulletin, March,

April, May 1936). In April 1938, a major
conference was held in Washington DC at
which Dr Dillinger and others presented
papers showing how the characteristics of
the ionosphere changed ‘regularly’ through
a sunspot cycle and how various forms of
ionospheric disturbance were associated
with sunspot activity (see ‘Magnetic
Storms’, by John Sinclair, BRS40, T&R
Bulletin, May 1938).

For amateurs, the 28MHz band exercised
particular fascination. In the late 1930s, Denis
Heightman, G6DH, added a footnote to his-
tory by observing a “hissing phenomenon”
thought to arise from “chromospheric erup-
tions on the sun”: see ‘Sunspots, Magnetic
Storms and Radio Conditions’, by E J
Williams, G2XC (T & R Bulletin July 1939).
In the 1940s, these radio emissions from
the sun were to form one of the foundation

stones of the whole new sci-
ence of radio astronomy. They
were investigated at the
Cavendish in the immediate
post-war period by [Sir] Martin
Ryle (1918-84), G3CY, later the
Astronomer Royal.

For many years, a leading
British authority on HF propaga-
tion was J A Ratcliffe. FRS, who
did much to extend an under-
standing of it beyond the spe-
cialist ranks of the radio-physi-
cists. Figs 1 and 2 are taken
from his 1966 presidential ad-
dress to the IEE: ‘The iono-
sphere and the engineer’. An-
other who did much in the im-
mediate post-war period to ex-

Fig 1: Ionospheric regions responsible for reflecting and
absorbing radio waves. Note that it is the lower, less
conductive layer(s) – primarily the D-layer - that absorb
and thus attenuate HF signals (Source: Ratcliffe 1966)

Fig 2: Frequencies usable over a commercial (high power) circuit
between London and Halifax, Nova Scotia in December 1954 (solar
minimum) and December 1958 (solar maximum) indicating how an
ionospheric storm might affect the frequencies assuming that the
storm has reduced the reflection-limited frequency and increased
the absorption-limited frequency by 25%. (Source: Ratcliffe 1966)
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tend knowledge on a practical engineering
level was the New Zealander, T W
Bennington of the BBC. Amateurs should
thank Les Moxon, G6XN, for his sterling
work in the 1950s on extreme low-angle
radiation and chordal hop (see later).

In 1938, Dr F T Farmer of the Cavendish,
with others at Edinburgh University, pub-
lished an important paper ‘Critical Frequency
Measurements of Wireless Waves Re-
flected Obliquely from the Ionosphere’ (Proc
Physical Society), that compared the
F-region skip frequency, for transmission
between two distant stations, with that cal-
culated from the normal-incidence charac-
teristics on a simple ray theory.

WWII, a sunspot minimum period, saw
the development of ionospheric propaga-
tion forecasting, based largely on daily meas-
urements of the critical frequency, by a
special group under
T B Eckersley. I re-
call that at the Weald
SCU1 station fore-
casts were phoned
through daily – not
that we were able to
make much use of
them since our clan-
destine outstations
had their frequencies
and times fixed in ad-
vance by their Signal
Plans.

 By the end of
WWII, some at least
of the effects of solar
flares were becom-
ing clear (Fig 3 ), but
it was not until the
1960s that the impor-
tance to amateur ra-
dio of the Pedersen
wave, chordal hop
and the associated
grey-line propagation, as well as trans-equa-
torial (TE) propagation began to be observed,
investigated and appreciated. Chordal hop
was discovered largely due to a pioneering
investigation of signals from Europe received
in Australia by Hans Albrecht, DL3EC /
VK3AHH. TE was discovered by amateurs
on the North to South America path and then
confirmed by observations on signals be-
tween Cyprus and Southern Rhodesia (Zim-
babwe) by Ray Cracknell (G2AHU / ZE2JV)
and R A Whiting (G3UYO / 5B4WR). Later
the Rev Paul Sollom, G3BGL (whom, in the
September ‘TT’, I embarrassingly, but fortu-
nately  wrongly, described as “the late”) co-
operated with the Slough Radio Space and
Research Station in showing that at VHF
many of the stronger ‘over-the-horizon’ sig-
nals were due to a form of chordal hop.

CCIR Report 250-1 ‘Long-Distance Iono-
spheric Propagation Without Intermediate

Ground Reflection’, produced in the
late1960s, noted: “It is now well established
that there are modes of propagation by
means of the regular ionospheric regions,
by which HF and VHF radio waves can travel
to great distances in or below the iono-
sphere, over low absorption paths, without
intermediate ground reflection. The dis-
tances extend from the classical limit of a
single-hop out to 10,000km.”

Report 250-1 recognised the following
modes of propagation: (1) Normal one-hop
propagation including both direct and
Pedersen rays to well beyond the classical
limit of single-hop (4000km); (2) Ionospheric
ducting between E- and F-regions; (3) those
resulting from horizontal ionisation gradi-
ents, such as the equatorial F-region ionisa-
tion trough.

Yet many amateurs still believe that their

contacts beyond a maximum of 2500 miles
are, with a few exceptions, covered (even
on low power) by means of multiple hops
between the F-layer and Earth. Amateurs
have shown that, with the aid of ionospheric
tilts that occur at dawn and dusk, even high-
angle radiation from low dipoles can span
many thousands of miles without intermedi-
ate ground-reflection, launched by the tilts
into the waveguide formed between ionised
layers. It is time we paid less attention to
multiple hops (important for high-power HF
broadcasts etc) and more to Report 250-1
and its chordal hop, grey-line and TE modes!

It was soon found that the daily relative
sunspot number (SSN), based on an aver-
age of observations at a number of observa-
tories, only loosely relates to short-term,
daily variations in the layers, and that num-
bers averaged over 90 days are more mean-
ingful. Later still, it was realised that a reli-

able indication of the current strength of the
ionosphere can be found by measuring the
solar flux emitted by the Sun. Solar flux has
been defined as a measure of the level of
radiation from the sun, and consequently,
an indication of the general state of the
ionosphere. Solar flux is measured at a
frequency of 2800MHz (10.7cm) from a
single observatory at Penticton, Canada.

For over four years, I have been recording
the R (SSN), solar flux and geomagnetic
field (Ap) figures originating from Boulder,
Colorado and the Kiel geomagnetic field (Ap
and K), as broadcast on DK0WCY (see
‘TT’, October 1997, March 1998 and De-
cember 1999). In July 1997, we were still in
the doldrums between Sunspot cycles 22
and 23 with occasional days showing the
zero SSN of a sun completely clear of spots.
Solar flux figures tended to be in the 60s or

70s. Three years
later we were at the
peak of a rather dis-
appointing Cycle 23
with some calendar
months showing an
average solar flux a
little over 200. Typi-
cal months:
March 2000, 215.2;
May 2000, 184.6;
July 2000, 205.2;
March 2001, 179.7;
May 2001, 155.6;
July 2001, 105.5;
August 2001, 163.7.

A long ‘active’ pe-
riod from 1 Septem-
ber 2001 to at least
18 September, av-
eraged 221. This
suggests that we
are now past the
peak of Cycle 23,
but with a good

promise that the 28MHz band will remain
open at times for at least a couple more
years.

But these daily predictions, although use-
ful and interesting, cannot tell us reliably all
that we would like to know. Monitoring of
DK0WCY has brought home just how vari-
able (hourly, daily, seasonal) are relatively
low-power 10MHz signals over a path length
of some 800km (500 miles). The predic-
tions give little guidance as to the days on
which to expect the very low absorption and
hence low path losses that result in excep-
tionally good conditions on the HF bands.
From observation, I would suggest that the
very best daylight conditions seem to occur
in the Spring and Autumn in the the period
just preceding a severe magnetic distur-
bance. But why this should be so remains a
mystery, since the first effect of a severe
solar flare is to increase the ionisation of the

Fig 3: Effects of an X-class solar flare.
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absorbing D- and E-layers, hours before
these layers are reinforced by the particles
carried on the solar wind.

We still cannot predict with any accuracy
when the major solar storms will occur, or
the degree to which they will affect the
Earth’s ionosphere. We cannot predict at
what time of the day the MUF will be at its
highest – by no means always at noon. The
professionals have increasingly recognised
the shortcomings: ‘Outstanding Problems
in Short-Term Ionospheric Forecasting’, was
a paper given by J D Milsom of GEC Re-
search Ltd at ICAP87. He summarised the
problems of even short-term forecasting as
“the effect of temporal and spatial variability
of maximum usable frequency (MUF), fore-
casting ionospheric absorption, and the high-
latitude ionosphere.” Military automatic link
establishment (ALE) systems have to de-
pend on real-time probing by ionospheric
sounders.

Amateurs can be proud of the role they
have played in the investigation of HF and
VHF propagation, and should be conscious
that there is still more to uncover. Remem-
ber, amateurs, with lower powers, are more
interested than professionals in anomalous,
and unfortunately rare, exceptionally-good
DX propagation conditions.

THE FREE-RUNNING LC
OSCILLATOR
ALTHOUGH DIGITAL techniques in the form
of frequency synthesisers or ‘huff and puff’
stabilisers now tend to dominate amateur
transceivers, there is still a role for the free-
running, analogue LC oscillator. Further-
more, PLL synthesisers still require an ana-
logue oscillator.

One of the practical VFO designs that has
survived, virtually unchallenged, for almost
a quarter of a century is that of Peter Martin,
G3PDM. His outstanding design was first
published in ‘TT’, April 1977, and subse-
quently appeared in various RSGB publica-
tions: Fig 4. With a FET Vackar
5.88 - 6.38MHz tunable oscillator and bipo-

lar/buffer isolation, the original model
achieved a warm-up drift of 500Hz (caused
by the gate-source capacitance changing
as the FET warmed up) in the first 60 sec-
onds from switch on. Thereafter ±2Hz per
30 minutes (about 3 parts in 107), better
than most crystal oscillators or low-cost
frequency synthesisers!

It was stressed that such an ‘incredible’
performance required careful attention to
some 15 electrical and mechanical factors,
as detailed in the 1977 ‘TT’ and subse-
quently other RSGB publications. A prob-
lem later arose in obtaining an Oxley
‘Tempatrimmer’ or the lower-cost ‘Thermo-
Trimmer’. A substitute arrangement was
later described in ‘TT’ based on using a
differential variable capacitor to obtain the
desired temperature coefficient from a com-
bination of one positive- and one negative-
coefficient fixed capacitor.

Stewart Revell, G3PMJ, has recently been
‘reverse-engineering’ the G3PDM VFO, in
order to find the value of the coil inductance
and capacitor range for any required fre-

quency range, following the procedure out-
lined in his article ‘An Introduction to Variable
Tuned Circuits’, RadCom, March 2001,
pp34-35. He has thus provided a math-
ematical justification for the values / con-
structional details of the oscillator resonant
circuit given in the original ‘TT’ item. There is
not the space to reproduce his maths but I
would be willing to provide a photocopy of
his two-page letter with his corrections (and
add details of the 15 precautions recom-
mended by G3PDM) on receipt of a SASE
and 19p stamp. I would, however, stress
that the calculation of correct tuned circuit
values is only one factor accounting for the
stability found in this ‘genuine Vackar’ oscil-
lator.

In addition to the Vackar, I have always
been attracted, particularly for valve oscilla-
tors, to the Franklin Master Oscillator, origi-
nally developed in the 1920s by C S Franklin
for the Marconi Short-Wave Beam system.
It was fully described in the classic textbook
by Ladner & Stoner, and widely used in
Marconi marine transmitters in the 1930s,
and introduced to UK amateurs by
E L Gardiner, G6GR, in ‘The Franklin Mas-
ter Oscillator in Amateur Transmission’ (T&R
Bulletin, July 1939). Fig 5 outlines his prac-
tical 1.7MHz Franklin oscillator using battery
valves and feeding a 6L6 stage normally
operated as a frequency doubler for 3.5MHz,
but which optionally he used as a crystal-
controlled oscillator.

He wrote: “The stability of the Franklin
oscillator depends upon two main factors;
first the quality of the LC tuned circuit; and
second the degree of loose coupling be-
tween this circuit and the valves, resulting
from the very small values needed for the
two coupling capacitors, C1 and C2 (if pos-
sible less than 1pF and not greater than
2pF). In commercial practice, an elaborate

Fig 4: The G3PDM high-stability FET Vackar oscillator as first described in ‘TT’ April 1977, intended
for a Mark II version of the G3PDM receiver in Radio Communication Handbook 5th edition, 1976.

Fig 5: G6GR’s pre-war 1.7MHz Franklin oscillator, described in the RSGB’s T&R Bulletin , July
1939. The key feature was the virtual isolation of the tuned circuit from the valves by the use
of low-value (1 or 2pF) capacitors C1, C2.
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construction is employed, in which a tubular
capacitor C surrounds the coil L, the whole
being cleverly compensated against
changes of temperature… It is not essential
to go to this length in amateur equipment,
provided that the coil L is rigidly constructed
and is of a low-loss, high-Q type, and that
the capacitor C is well designed.”

He added: “In most oscillators the reso-
nant circuit is tightly coupled to a valve, and
considerably loaded thereby. Whatever may
have been its Q when measured alone, its
‘working Q’ will be a good deal lower. It is in
this respect that the Franklin circuit scores,
for the small-value capacitors C1 and C2
effectively reduce valve loading to an almost
negligible value… There are no tappings or
similar complications, only a simple tuned
circuit with one end earthed… a double-
triode such as the 6N7 may be used… On
1.8MHz the drift was measured as about
300Hz per hour, most of this occurring in the
first 10 minutes after switching on, a mate-
rially better figure than that usually obtained
from an X- or Y-cut crystal… The perform-
ance of the oscillator is well illustrated by the
T9x reports received on 56MHz [presum-
ably multiplied rather than heterodyned up].”

Although G6GR had built his Franklin os-
cillator in 1937, the fact that the article was
published in mid-July 1939, only six weeks
before amateur radio was closed down on
1 September, tended to obscure the merits
of this approach. For many years, the
Franklin, despite its significant advantages,
remained virtually unknown to amateurs in
the USA and few in the UK.

A later variation of the Franklin oscillator
was the cathode-coupled oscillator first de-
scribed by Fred Butler of GCHQ in Wireless
Engineer in 1944. The Butler oscillator has
since been adapted to use junction FETs
rather than valves, and has appeared sev-
eral times in TT. Figs 6  and 7 are taken from
an item ‘Franklin and Butler Two-Device
Oscillators’ (‘TT’ February 1990 or
TT Scrapbook 1990-1994, pp9 / 10). Per-
sonally, I have never been convinced that
source/cathode-coupling isolates the tuned
circuit as well as the Franklin low-value
capacitors from inter-electrode or junction
temperature changes. Furthermore, the
variation of J-FET input capacitance is

greater than for a
valve. Neverthe-
less, the J-FET
Butler oscillator ap-
pears to be satis-
factory up to UHF.

Gian Moda,
I7SWX / F5VGU,
recently drew atten-
tion to an article ‘A
Unique, Low-Volt-
age, Source-Cou-
pled J-FET VCO’,
by Bettina Koster,
Peter Waldow and
Ingo Wolff (RF De-
sign, April 2001).
This is subtitled: ‘A
Simple Feedback
Direct-Frequency
VCO Principle Us-
ing Common SMD
Components for
Frequencies up to
E-Band [3GHz]’.
The arrangement
of Fig 8  was investigated at frequencies of
20, 50, 145, 230, 430, 870, 920MHz and 2.45
and 3.2GHz. It is stressed that “Due to the
application of two active [J-FET] devices,
low-cost circuit elements with non-negligi-
ble electrical losses may be used, even in
the resonant circuit. The oscillator may be
assembled on low-SOT FR4 substrate us-

Fig 6: A solid-state Franklin oscillator used
with a buffer amplifier etc by VE3RF.

Fig 7: (a) The basic Butler cathode-coupled
oscillator. The tank circuit can be shunt-fed
as in (b), which shows a source-coupled J-FET
Butler oscillator.
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Fig 8: The VHF/UHF, low-voltage, source coupled J-FET VCO as
investigated by Koster et al  (RF Design , April 2001). The authors
provide typical element values for nine frequency bands between
3.2GHz and 20MHz. A few are given below:

ing common surface-mounted devices
(SMDs). The oscillator principle can be op-
erated down to short-wave frequencies as
well, but is best suited for frequencies in the
range of 100MHz to 3GHz.” The supply
voltage is in the range of 1.5V to 3.0VDC.
The primary application is to serve as a
VCO signal source in a low-voltage, small-
band PLL circuit so high-stability is not a
prime requirement.” The authors conclude
“these experiments suggest that a consist-
ent oscillator design principle can simplify a
number of RF design problems.”

HERE & THERE
JIM LITTLER, (ex-G4HPH), in reference to
the July ‘TT’ item reporting Dr Lowenstein’s
experiences with DC-AC inverters, points
out that a moving-coil meter plus rectifiers
will not read the true RMS voltage because
the form factor of the square wave output is
not 1:1. In these circumstances, a moving-
iron meter is necessary. He has had similar
problems with a squirrel-cage motor run
from an inverter. He had to put in a soft-start
device between the load and inverter.

ANDRÉ JANET, F9HX, warns about using
‘selected’ resistors and capacitors from
batches of 5%- or 10%-tolerance compo-
nents when constructing phasing net-
works. He writes: “Matching to ±1% from a
batch of standard tolerance components
could be offset as the long term stability is
not ensured by the manufacturing proc-
esses. You would do better to use ‘made
for precision’ components, such as poly-
styrene capacitors and metal film resis-
tors whose values remain stable over a
long period.” ♦





























AMATEUR KITS AND MODULES
RECEIVE PREAMPS for 2 or 4 or 6 or 10 metres.
RF and DC switched, 0-20dB panel adjustable gain. Low
noise. 100W power handling. Attractive painted box.
Types RP2S, RP4S, RP6S, RP10S, PCB kit £15.00,
PCB Built £26.00, Complete kit £29.00, Built £47.00.

RECEIVE PREAMP MASTHEAD  for 2, or 4, or 6
metres RF and DC switched and DC fed via the coax.
Supplied with a DC to RF station box and heavy duty
waterproof plastic box. Types RP2SM, RP4SM,
RP6SM. Complete kit £38.00, Built £57.00.

TRANSMIT AMPLIFIERS  single stage switched class
AB linear suitable for CW, SSB, FM, PACKET, and
DATA. RF and sensing with monostable switching for
fast attack and 2s hold. Diecast box with SO239
connectors. Types 1W in 10W out TA2SA, TA4SA,
TA6SA. 3W in 24W out TA2SB, TA4SB, TA6SB. 10W
in 35/50W out TA2SD, TA4SD, TA6SD. Complete kit
£59.00, Built £82.00.

No VAT. All prices include 1st class post.
Delivery 1 to 3 weeks.

TRANSVERTERS for 2, or 4, or 6 metres from a 10
metre rig, or 4, or 6 metres from a 2 metre rig. 15dB
receive gain, 25w transmit power. Low level drive
version TRC2-10iL, TRC4-10L and TRC6-10L,
Complete kit £150.80. Built £208.50. High level drive
versions TRC6-2iL, TRC2-10iL, TRC4-10iL,
TRC6-10iL, Complete kit £159.30, Built £225.00.
TRC4-2iL built only.

SPEECH PROCESSOR increases the average
sideband power of SSB transmitters without driving the
PA into clipping. Includes filtering to enhance the higher
voice to increase intelligibility, and it sounds nice too.
Panel control for clip and output level. Supplied with
plugs and sockets to suit most popular rigs. Type
SP1000, Complete kit £29.00, Built £63.50.

RECEIVE CONVERTERS  for 2, or 4, or 6 metres
from 10 metre rig, or 4, or 6 metres from a 2 metre rig.
Types RC2-10, RC4-10 and RC6-10 have 26dB gain,
Types RC4-2 and RC6-2 have 15dB gain. All low noise.
PCB kit £25.00, Complete kit £40.00, Built £64.00.

SPECTRUM COMMUNICATIONS
12 WEATHERBURY WAY, DORCHESTER, DORSET DT1 2EF (Mail order only)

Tel and Fax: 01305 262250  E-mail: tony@wway.screaming.net
http://members.tripod.co.uk/spectrum















♦ 101

TREVOR BROWN, G8CJS
E-mail: chairman@batc.org.uk

FIRSTLY, thank you all
for your feedback, both
direct to me and via the

BATC web site forum. I have
had much discussion about
ATV and model aircraft, along
with a few queries on the le-
gality of such ideas under the
amateur licence. Aircraft are
excluded from ATV operations,
but there is no mention of
model aircraft. I have not pur-
sued this further, because I
hope to keep this column con-
fined to news of technology in-
novations and developments.
I leave rules and regulations to
others, as I find this a less
than interesting subject.

UK’s FIRST 13cm ATV
REPEATER, GB3VW
THIS EAST Yorkshire repeater
was switched on by Bill,
G3RMX, before he rushed off
to a meeting of the Hornsea
Amateur Radio Club on
Wednesday, 29 August. This
was the 30th anniversary of
the club, and they hoped that,
by coupling the two events to-
gether, it would be an anniver-
sary to remember.

GB3VW is located at South
Cave near Hull (IO93RS), and
has an input of 2330MHz and
a output of 2435MHz. The mast
is 152m above sea level, and

the receiving aerial is 22m
above ground level. GB3VW is
the first repeater to be licensed
in the 13cm band, and is the
only ATV repeater in Europe to
have an input and output in the
13cm band.

The two aerials are Alford
slots made out of 20mm cop-
per pipe, and were purchased
from Stuart Marshall at the
BATC rally earlier in the year
with the slots already machined
in them. Stuart has also made
the slotted waveguide aerials
and filters for GB3XY in the
past and is well worth contact-
ing. The ‘feed’ was made using
ideas from the RSGB Micro-
wave Handbooks. Two
interdigital filters were pur-
chased from the BT Microwave
Round Table. One of the ad-
vantages of this filter source
was that the equipment was
available on site to test the fil-
ters and to make sure they
were suitable for ATV.

The receiver comprises a
Low Noise Block Converter
(LNBC) that was purchased
from DB6NT. It has a built-in
23cm notch filter. This is
mounted at the top of the mast
with the receive filter in a 2ft
length of 4in soil pipe filled with
foam, located just under the
receive Alford slot. This then
feeds a converted satellite re-
ceiver via high-quality satellite
cable. The receiver is
configured to power up on the
correct channel as a precau-
tion against power failures, and
has been modified for the cor-
rect ATV deviation.

The transmitter uses an ex-
citer from RSE from Belgium.
These are very high quality
modules using mainly surface
mount components and con-
sists of three units.
1 ATVS1320PRO 13cm ATV

transmitter.
2 BBA-20 base-band, audio

board.
3 Phase-locked loop unit.

This exciter is followed by a
9W PA purchased from Philip
Prinz, DL2AM. This in turn
drives a converted PCS high-
power base station amplifier,
running 40W. This is con-
nected via a 33m length of
Westflex and transmit filter to
the Alford slot at the top of the

mast.
The logic

and software
was pro-
duced by Bill,
G3RMX, and
is basically
the same as
in the GB3XY
3cm re-
peater. This
uses a PC
and a few
PICs to con-
trol the re-
peater test
card, sync
d e t e c t i o n ,
video switch
and the
Morse tone
generator. An
excellent arti-
cle on the re-
peater logic
can be found in CQ-TV 187.

This new 13cm ATV repeater
is controlled by the East York-
shire Repeater Group.
GB3VW is shared with the
GB3XY 3cm ATV repeater, the
GB3HS 2m audio repeater, and
the GB3HU 70cm audio re-
peater. Since the repeater went
on-air, Richard Parkes,
G7MFO, has managed to re-
ceive it at his home QTH using
a LNBC and a folded dipole over
a distance of 22km with a P4.5
report, pointing the dipole out of
the shack window! This is a full
P5 on the main shack aerial.
This project cost over £1000 to
fund and was made possible by
the help and generosity of local

The GB3VW ATV transmitter.

BATC Forum www.batc.org.uk
RSE www.rse-electronics.

com
Philip Prinz www.dl2am.de
DB6NT www.db6nt.com/
Stuart Marshall g6nhg@qsl.net
Richard Parkes richard@g7mfo.

karoo.co.uk
40W amplifier www.qsl.net/

dl4mea/13ss/
13ss.htm

The South Cave aerial farm.

WWW.

The GB3VW logic and transmitter units.

amateurs (two in particular) and
enabled the project to come to
fruition without drawing on any
of the repeater group funds. Any
reports of sightings of GB3VW
would be welcome and should
be e-mailed to Richard Parkes,
G7MFO. ♦
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WWW

Improve your knowledge and construction skills at VK2TIP’s tutorials site.

(1) VK2TIP’s Projects & Tutorials http://my.integritynet.com.au/purdic
(2) VK2TIP alternate URL www.electronics-tutorials.com
(3) ePanorama www.epanorama.net
(4) Modifications site www.mods.dk
(5) Eagle Light www.puresoft.co.uk
(6) Target 3001 http://ibfriedrich.com/english

WWW.THE ONSET OF the win-
ter months is traditionally
a time for amateur radio

enthusiasts to start thinking about
construction, and perhaps study
some of the more technical  as-
pects of the hobby. One web site
that will help with both of these
activities is that of Ian Purdie,
VK2TIP (1), which resides under
the banner ‘An electronics tuto-
rial radio design site, to learn
about electronics, discussing the
basics and principles of design
then the construction of electronic
projects’. Recommended by
Darren Hobbs, the VK2TIP site
will keep even the casual visitor
busy for quite a long time.

All of the electronic tutorials
are related to RF subjects, start-
ing off with the basics of termi-
nology and electrical units, then
moving on to more advanced
subjects such as the design of
amplifiers, oscillators and filters.
Construction projects range in
complexity from a simple power
supply to a spectrum analyser,
some being designed by Ian and
others supplied by additional
contributors. All projects are pre-
sented in the same well thought-
out format, concentrating on
explaining the theories of the
designs so as to make them a
learning experience rather than
just an exercise in soldering.
Clear circuit diagrams are ac-
companied by friendly text and
supporting drawings, with math-
ematical formulae being intro-
duced as required.

Constructional tips and sug-
gestions are provided and, in
some cases, feedback from
readers who have built the

projects has also been included.
Much of the site seems to be
migrating to a new URL (2) al-
though, when viewed in Sep-
tember, the opening page of the
new site was not compatible
with my browser - all the text
attempted to move 2ft to the
right! So if you experience simi-
lar problems, the original URL is
probably the best portal to use.

ELECTRONICS
DIRECTORY
A MOST USEFUL resource for
electronics information of a more
general nature can be found at
ePanorama.net (3). Developed
from the popular ‘Tomi
Engdahl’s Electronics Info
Pages’, ePanorama.net is prin-
cipally a comprehensive direc-
tory of links to sites with elec-

tronics-related content. Organ-
ised by subject, the link direc-
tory is immensely useful in its
own right, with topics such as
audio, computers, motor con-
trol and robotics plus, of course,
radios.

Buried within the site you will
also find a number of construc-
tional projects for audio, video
and power supplies, amongst
others, together with a variety of
reference data documents and
FAQs. This is not the most el-
egant of sites, but it is easy to

navigate and is crammed full of
useful links and data, so is well
worth bookmarking.

MODS GALORE
IF MODIFYING EX-PMR equip-
ment is your preferred method
of hands-on activity, a visit to
www.mods.dk (4) is essential.
Since I first reviewed this site in
January 2000, it has continued
to grow and now boasts more
than 2100 different modifications
for over 620 models of radio and
TNC. The clutter-free three-
frame format of the site is a
pleasure to use, making locat-
ing the information you require
quick and simple. Not all of the
modifications are for PMR con-
versions, so there’s something
here for just about everyone who
owns a commercially-built trans-

ceiver, if you feel confident
enough to delve inside.

PCB DESIGN
ONE OF THE most common
uses for PCs within the profes-
sional electronics industry is for
printed circuit board design.
Numerous software packages
are available, but almost all are
very highly featured and conse-
quently are prohibitively expen-
sive for the home constructor.
Many of the PCB software
houses are now realising that
the hobbyist and student market
is an ideal place to promote in-
terest in their software, and have
released restricted versions of
their products, which are gener-
ally free to use for private and
non-commercial purposes.

Two good examples of this
are Eagle Light (5) and Target
3001 Discover (6), which are
available for download from their
respective web sites. Eagle Light
is available in Windows and
Linux versions, and restricts the
user to a maximum board size
of 100mm x 80mm, with a maxi-
mum of two copper layers and a
single sheet for the circuit sche-
matic. Apart from these limita-
tions, the software is fully func-
tional and comes with a very
comprehensive library of com-
ponents. An online help manual
and tutorial can also be
downloaded, which are essen-
tial to get you going with this type
of complex software package.

The Target 3001 Discover
package is of German origin,
although the software and its
web site are presented in Eng-
lish. The restrictions for this
demo version are a little differ-
ent, in that the circuit can have a
maximum of 100 component
pins, although this still gives
plenty of scope for small radio
related projects. An added fea-
ture of the Target package is the
inclusion of a simulation mod-
ule, which the web site states is
fully functional even in the demo
version. I have yet to use either
package in anger, but as an ex-
perienced user of another high-
end PCB design package it is
clear to me that both of these
PCB design programs offer the
home constructor some very
powerful design tools at the low-
est cost possible!                    ♦
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QRP QRP QRP QRP QRP
REV GEORGE DOBBS, G3RJV
St Aidan’s Vicarage,
498 Manchester Road,
Rochdale OL11 3HE.
E-mail: g3rjv@gqrp.com

THE American QRP ARCI
group has a current motto
on its publication, the

QRP Quarterly, which states
‘The Thrill is Back’. The point it
makes is that, for many ama-
teur radio operators, especially
those who have been licensed
for a long time, the initial thrill of
the hobby has faded. They sug-
gest that QRP operating, with
its special challenges, is a way
to recapture that thrill.

I had an e-mail from Nigel,
ZL2TX, who enjoyed a particular
QSO. It was his first two-way
QRP QSO with England. Nigel
writes: “On 5 September 2001
at 1830UTC I had a two-way
QRP contact with M5AJO on
14.059MHz. This QSO was in-
credible and very special to me
as it contains all the 5s. Let me
explain: my birthday was 5 Sep-
tember, and I turned 55 years of
age. M5AJO happened to be my
first ever contact with an M5
station and I couldn’t resist try-
ing 5 watts output. As if this
wasn’t enough, M5AJO was also
running 5 watts into a G5RV
antenna. What a birthday
present, one I will never forget!”

Another delighted, and new
QRP operator, is Michael Clarke,
formerly MI1MTC. Michael was
introduced to QRP operating by
attending the Celticon QRP Con-
vention in Dublin. He was begin-
ning QRP from scratch, but is
now caught up with new enthu-
siasm. Michael writes: “A year
ago at Celticon I had a B licence
and was beginning to learn CW.
I took the 5WPM test in Decem-
ber and A/B licence in 2001.
Early this summer, I got a
present from Roy, GI4CBG, of
an old HW7 and HW8 that had
been in his loft for years. I fiddled
about cleaning them up and got
the HW8 going - then knocked it
out by connecting 12V wrong
polarity! I set them aside for the
summer and went sailing to for-
get, but went on trying to in-

Bil l  Kelsey, N8ET, USA rep-
resentative of the G QRP Club.

crease CW reading speed
(learning when older is slower!).
I spent the last weekend work-
ing on the HW7, which had had
lots of modifications. The main
problem was dirty switch con-
tacts in two of these. After re-
moving a shorted Zener diode
and rewinding a burnt RF choke,
I got the HW8 going again. Then
high delight on Saturday evening
- my first proper QRP 2W QSO
with M5AAF in Leyland, near
Preston, from Fermanagh, on
about 7030kHz. I have heard
and read about the QRP thrill -
and it is true. You can do plenty
with little - and it is far more fun
that way.”

Remember that the HW7 and
HW8 are simple pieces of equip-
ment, available at cheap prices
(in Michael’s case for nothing). It
is possible to have a lot of enjoy-
ment in amateur radio without
spending a lot of money and by
using simpler items of equip-
ment.

AUSTRALIAN QRP
PROJECT BOOK
ONE OF THE great experiment-
ers in QRP radio construction is
Drew Diamond, VK3XU. Drew
has a long history of writing lucid
articles about easy-to-build
equipment for various Austral-
ian publications. One of my fa-
vourite radio books of his is Ra-
dio Projects for the Amateur.
This book is completely DIY.
Drew designed and built all the
equipment. He wrote the text of
the book, all the circuits are beau-
tifully hand-drawn by him and he
took all the illustrative photo-
graphs. The book is not only a
one-man job but it is also full of
interesting, and buildable ideas.

I was pleased to hear that
Drew has recently produced a
second book which follows on
from Radio Projects for the
Amateur. The book offers “more
plans for the construction of re-
ceivers, transmitters, antennas,
test equipment and some handy
workshop hints and tips” in a
style and presentation similar to
Volume 1. It contains details of
about 30 projects including

power supplies, a three-HF band
superhet receiver, low-power
CW transmitters, a 40W
MOSFET linear amplifier,
‘swinging-link’ HF antenna cou-
pler and several useful items of
test equipment. The workshop
section includes details of a neat
little sheet-metal bender for ra-
dio/electronics and modelling
work. It is 132 pages, in A4 for-
mat. Currently the book is avail-
able direct from the author: Drew
Diamond, VK3XU, 45 Gatters
Road, Wonga Park, 3115, Aus-
tralia. The price is A$24.95 (Aus-
tralian dollars), which includes
airmail to Europe.

For those who may wish to
obtain Radio Projects for the
Amateur Volume 1, it is still avail-
able from the G QRP Club. The
G QRP Club members’ price is
£6 (£7.50 for non-members)
plus UK postage of £1.25 per
book. Order from Graham Firth,
G3MFJ, 13 Wynmore Drive,
Bramhope, Leeds LS16 9DQ
(Cheques made payable to G
QRP Club).

YEOVIL QRP
CONVENTION, 2002
EACH YEAR in this column, I
announce the annual Yeovil
QRP Convention. This year it
has reached the 18th Conven-
tion. Because it is on a Sunday,
I have only managed to attend
the event once, but I can com-
mend it as a worthwhile event
for anyone interested in QRP or
radio construction. Apart from
the fine array of QRP kits and
equipment, the event draws trad-
ers with components and sur-
plus items.

The Convention will be on
Sunday 21 April 2002, with the
annual QRP Dinner on the
evening before. Details can be
had from Peter Burridge,
G3CQR, 9 Quarr Drive,
Sherborne, Dorset DT9 4HZ.

G QRP CLUB
IN THE USA
AN UNSUNG HERO of QRP in
the USA is Bill Kelsey, N8ET. At
the beginning of the 1980s, the
G QRP Club mounted its first
visit to the Dayton Hamvention.

Following a kind offer from
N8ET, the club members stayed
at his home in Ohio prior to the
event and he helped to run the
first-ever G QRP Club booth.
Since that time, N8ET has be-
come the G QRP Club repre-
sentative in the USA. The G QRP
Club has had continuous repre-
sentation at Dayton since the
mid 1980s, and N8ET has been
the facilitator and keeper of the
Club’s equipment and stocks
for the event. Without his help,
the continuing presence at
Dayton would have been much
more difficult.

Bill has also been instrumen-
tal in the distribution of QRP Kits
in the USA. In the early 1990s Bill
founded Kanga-US, designed to
import and sell the British Kanga
Kits in the USA. Since that time
Bill has expanded the range to
include Hands Electronics’ kits
(from Wales), some kits from
the designs by Rick Campbell,
KK7B, and has made kits for the
articles by Wes Hayward,
W7ZOI, a doyen of QRP design.

Bill has worked hard to main-
tain links between British and
American QRP operators and
to provide an interesting range
of kits for the QRP project
builder. It is worth looking at the
Kanga US web site on
www.bright.net/~kanga    Inci-
dentally, Bill is also an amateur
pilot and keeps goal for a veter-
an’s ice hockey team!                      ♦
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ACCORDING TO the
Northwest European
Loran-C System

(NELS) web-site, the 100kHz
transmissions, which affect
136kHz reception in north-west
Europe, could close at the end
of 2005 when the current agree-
ment expires. NELS is publicly
funded by several European
countries, and provides a posi-
tioning system for shipping in
the North Sea and Eastern At-
lantic. It has largely been ren-
dered obsolete by GPS systems
and a new raison d’être for the
system has to be found.

The transmitters affecting re-
ception in the UK are located in
Lessay in Normandy, Sylt in Den-
mark, Vaerlandet in Norway and
Ejde on the Faeroe Islands. Most
run about 250kW to large vertical
aerials and it is the modulation
system that causes us problems.
Each station sends out a very
accurately timed train of pulses
from which a special receiver can
triangulate its position relative to
three transmitters. The transmis-
sion has a characteristic ‘clackety
clackety’ sound, sometimes de-
scribed as ‘galloping horses’. The
sideband energy is tailored to fall
off quickly either side of 100kHz
but, as the fundamental is so
strong, there is still appreciable
energy at 136kHz.

There was the danger of an
additional station being set up on
the Irish west coast at Loophead,
but this now seems unlikely.

OH1TN BACK ON THE
BAND
REINO, OH1TN, ONE of the
pioneers of long-distance
136kHz  operation, has returned
to the band with a new aerial. He
now has his 500m long wire up
at 31m at its highest point. No
wonder he puts out such a good
signal! Reino was suffering from
some local noise earlier this

year, which kept him
off the band. Look out
for him.

EI0CF ALSO
BACK
FINBAR, EI0CF, has
been conspicuous by
his absence over the
past few months; he
has been in the proc-
ess of building a new
house right on the
coast of Donegal near Malin
Head in north-west Ireland. He
has now shaken the plaster dust
from his beard, constructed a
new aerial and earth system and
re-appeared on the band. The
new location is much quieter
than the old one just down the
road, and Finbar should be able
to work stations which he was
previously unable to hear.

He now has a 60-foot
tower supporting a vertical wire
antenna with four top-hat wires. 
A 1950µH coil brings it to reso-
nance on 136kHz. The earth
system consists of several
radials, some of which are
grounded on the beach beside
the house. The transmitter is a
homebrew MOSFET design
driving a homebrew valve linear
amplifier.

SOLDERING LITZ
WIRE
MAL, G3KEV, passes on this
useful tip for soldering the ex-
Decca Litz wire which has be-
come available recently. Litz wire
exhibits better Q in LF tuned
circuits than solid wire and con-
sists of hundreds of individually
lacquered copper strands. The
older type of non-fluxing lacquer
is difficult to remove without
damaging the fine strands. Mal

suggests you dip the exposed
end in paint stripper for a few
minutes, then use a toothbrush
to remove the dissolved enamel
insulation. Finally, dip it in white
spirit and wipe dry.

Solder the exposed bare cop-
per end in the usual way.

73kHz TRANS-
ATLANTIC TESTS
LAURIE, G3AQC, has been
putting out test transmissions
from his location in Chichester
in the hope of his DFCW signals
being received across the ‘pond’.
One of his early tests did seem
to have been detected, but no
definite decoding of a callsign
has been achieved at the time of
writing. In the spirit of co-opera-
tion so typical of LF, Peter,
G3LDO, loaned Laurie his
Decca transmitter when
Laurie’s amplifier failed.

SXV GONE
I’VE HAD REPORTS from a few
Greek LFers (I hesitate to use
the American term ‘lowfer’, what
do you think?) that the Greek
Navy station which used to be a
permanent fixture on 135.8kHz,
has moved frequency. It cer-
tainly wasn’t there when I lis-
tened for it. Whether this is a
permanent move we don’t yet

know, but it does
mean that the side-
band noise has
gone and Greek
enthusiasts can
now listen for DX
signals on the
band.

LIGHTHOUSE
ACTIVITY
THERE WAS
some LF activity
during the Light-
house weekend of
18/19 August. Un-

fortunately, it appeared that long-
distance conditions were not very
good that weekend. The most
prolific station was DF2BC from
the Campen lighthouse on
Borkum Island off the north-west
German coast. Ali had used this
site before and had made some
improvements since his earlier
trips. He was putting out a good
signal into the UK and even
managed to work Steve,
GW4ALG, who was operating
without his balloon aerial due to
windy weather.

OH1AH was active, as
planned, from the island of Utö
in the south-western archi-
pelago of Finland, but the activ-
ity only resulted in two contacts
(with OH1BS and OH1TN). The
antenna current was 3A with a
transmitter power of 100W.
They had some interference on
their initial frequency of 137.0kHz
so they moved to 136.6kHz.
They will make another attempt
next year.

THE M0BMU
RECEIVER
THERE HAS BEEN quite a bit of
interest in Jim’s electro-me-
chanical receiver, mentioned last
time. Some more information,
including the circuit, is available
on my web site. [A full RadCom
article on the receiver is planned
soon - Ed.]

VA3LK
AFTER HIS SUCCESS last win-
ter, Larry has been sending regu-
lar test transmissions from his
excellent station in eastern On-
tario. He is hoping to get a signal
into New Zealand or Australia,
but has so far not succeeded.
By the time this is published,
we will have passed the au-
tumn equinox (spring in VK and
ZL), and conditions over that
path should have peaked.
Larry’s transmission is on
137.7894kHz, usually sending
very slow CW. If he keeps up
the regular tests, they will be
good indicators of trans-Atlantic
conditions.                                 ♦

NELS www.nels.org
M0BMU receiver

www.wireless.org.uk/
mechrx.htm

The Loran-C pulse modulation system.
Source: NELS

The new EI0CF QTH - you can just see the tower behind
the car.

WWW.
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the last

Early Radar
I am sure many other readers
greatly enjoyed the first part of
the series on the ‘Birth of Radar’
by Brian Kendal, G3GDU (Octo-
ber 2001). He is quite correct in
stating that the origins of radar
preceded WWI. The first patent
for a practical radiolocation sys-
tem was for the “telemobil-
oscope” lodged by Christian
Hulsmeyer in 1904. It was capa-
ble of detecting a ship at ranges
of up to 3000 metres.

Marconi was working on di-
rection finding at Poldhu in 1903
(see the Marconi Archive at
www.marconicalling.com). By
1916 a large number of DF sta-
tions had been set up by the
War Office across the British
Isles and the Western front us-
ing this system.

The history of advances in
telecommunications and their
interdependence on technical
developments such as the
coherer, the thermionic valve and
the cathode ray tube is a fasci-
nating part of our hobby. I look
forward to Part 2 of the ‘Birth of
Radar’ and let us have more of
such articles!
C D Stephens, G3MGS

QSL Work Appreciated
by Many
Having reluctantly, due to ill
health, had to retire as QSL bu-
reau sub-manager of the G3E to
H calls after many years, I should
like to thank all the many people
who took the trouble to write and
phone expressing their thanks
and appreciation for the service.
It was a pleasure to find that so
many people do care and my
wife and I really appreciate the
thoughts. Sorry I am unable to
reply to everyone, so please
accept this note of appreciation.

It is nice to know that there is
action and activity the other side
of the Post Office letterbox, and
proves the services provided by
the RSGB are well used. I know
I am only one of many people
doing this job, and am sure that
other managers are equally well
thought of.

Again, very many thanks to
all. Now I can relax and spend
the rest of my time with my fam-
ily and this wonderful Northern
scenery.
Eric L Simpson, G3GRX

Help for New CW Ops
We have been surprised re-
cently to read of the number of
newly-qualified CW operators
who have not been able to find
other amateur radio operators
willing to work them on the bands
at or around the speeds of the
new Morse tests.

The Morse Enthusiasts Group
Scotland (MEGS) specialises in
taking newly-qualified CW op-
erators under their wing, whether
they are members of MEGS or
not. One of the ‘aids’ which we
offer on a weekly basis is an 80
metre net. This specialises in
encouraging new operators to
‘have a go’ and then gradually  to
improve their Morse skills until
they are able to work CW at
speeds nearer to the average
heard on the bands.

If you are able to ‘key’ on 80
metres on a Monday and / or
Thursday evening between 7.00
and 8.30pm, here is what to do.
Have a listen at around 3530kHz
for the Group’s club station
GM0RSE calling “CQ MEGS” at
speeds of around 15WPM. He
will be delighted to get a call
from you at your chosen speed
and a contact can then take
place at your speed. There is no
need to feel embarrassed about
your Morse skills, or the lack of
them. That is one of the reasons
that MEGS exists, to help im-
prove the Morse skills of all op-
erators. Within a few kilohertz of
GM0RSE you will find a number
of other MEGS operators also
calling “CQ MEGS” but using
their own callsigns. These op-
erators are likewise looking for
other operators (whether mem-
bers of MEGS or not) to work at
their chosen speed, whatever
that may be.

MEGS is aware that many
new operators do not have fa-
cilities to put out a good signal
on 80m. We also (just like you)
have problems with ‘fishfone’,
QRN, etc on this band, so should
you be unable or unwilling to try
80, give me a call and we will
arrange a sked to suit you in
time, frequency and Morse
speed.
George Allan, GM4HYF,
MEGS Secretary
(QTHR, tel: 0141 634 4567,
or e-mail: george@allan99.
freeserve.co.uk)

The New Licensing Structure
Just a note to congratulate you on the new UK licensing structure.
I believe you have taken a real-world view of what amateur radio
requires to remain viable and attractive. I particularly applaud the
expanded access to HF. You will be nurturing a more well-rounded
crop of amateurs. Here in the States, new hams’ perceptions are
shaped by VHF / UHF handie-talkies and repeaters. This is an overly
simplified and much too narrow introduction to radio communica-
tions. Many of those who do earn expanded privileges seem to have
great difficulty grasping basic fundamentals of HF equipment,
modes and operating technique, most of which can be self-learned
with early access to HF. Best of luck with your new programs.  I
suspect they will set a new standard.
Michael Wingfield, W8MW
. . . The RSGB is to be congratulated on the long overdue changes
to the amateur licensing structure. You and the RA seem to have
struck the balance just right. It certainly shows the RSGB is capable
of new thinking. I’m sure the Foundation licence will prove extremely
popular. Well done.
Trevor, M5AKA
. . . Having just read the statement re new licensing structure, I must
say how disappointed I am. I am a class B licence holder, with no
interest in Morse at all, yet I am restricted to operate at 50MHz and
above. I have taken the same RAE exam and am qualified to operate
a radio station, yet due to archaic rules am not allowed to use below
50MHz even for SSB, PSK31 etc.

Yes, we know that Morse will probably be scrapped in 2003, this
is two years away, and to be honest I doubt I will still be interested
in amateur radio by then as to my mind there is nothing to interest
me on 2 metres. The RSGB should find a way of allowing B
licensees full HF access before 2003.
Steve Brainbridge, M1SWB
RSGB President Don Beattie, G3BJ, replies:
"We’ve had many comments about the new licence structure -
many have been complimentary, others (from Class B licensees)
have argued that we have not done enough for them. The RSGB has
for some time made clear that it no longer views a Morse qualifica-
tion as an appropriate criterion for an HF licence. However, we need
to remember that at present it remains an international requirement
to have a Morse capability for HF band access. The CEPT has
defined this at 5WPM, and that is why the Full licence requires a
5WPM test. For the Foundation, we have agreed a more basic test,
recognising that this licence is the first rung on the amateur radio
licence structure, and has limited power privileges.

"Although this is not the way to look at things, if for a moment we
look at ‘who got something out of the changes’, we can see:
●  Class A: Nothing
●  Class B: Opportunity to get on HF 400 watts with 5WPM Morse
(was 12WPM) and to gain a Foundation licence through special
transition arrangements
● Class A/B: Increase in power from 100 watts to 400 watts PEP
● Novice A: Increase to all bands and power (to 50 watts). No longer
need 12WPM for a full licence (just RAE)
●  Novice B: Increase in number of bands and power to 50 watts and
opportunity to gain a Foundation licence through special transition
arrangements
● Non-amateurs: An additional path into amateur radio through the
Foundation licence with a relatively short period of study, and the
scope to progress up the licence structure from there.

"I am pleased to say that we have now concluded the discussions
with the RA which we have been having for some time about the
special transition arrangements for Class B licensees referred to
above, and these details are set out on page 5 of this edition of
RadCom. I hope that, on reflection, members will recognise these
changes for what they are - a step towards a structure of progres-
sive licensing which will be fully in place once, hopefully, the Morse
requirement is removed internationally at WRC 2003.”








