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From the President

he most recent and very suc-
cessful AGM is history. A re-
sounding round of applause
for the West Rand ARC for
organising this prestigious event.

A special word of welcome is di-
rected to our new pair of councillors
who have joined the team for the first
time. They are Jaco Le Roux, ZS6PX,
and Gideon Jannasch, ZS4GJA. After
a short break, we also welcome back
Gerhard Coetzee, ZS3TG. Last, but
not least, a hearty welcome to all the
councillors who have been prepared
yet to serve for another year in their
portfolios.

At this AGM we also bade fare-
well to Francois Botha, ZS6BUU, Pi-
erre van Deventer, ZS6A, lan Laub-
scher, ZS1LAU, and Willem Weide-
man, ZS6WWJ, who have served time
on the SARL council.

| would also like to thank the
SARL council for their trust in again
electing me to serve as president for
another year. | will endeavour to per-
form this task to the best of my ability.

Behind the scenes we also have a
number of members who serve as
appointees to the SARL management
and | sincerely thank them for their
hard and diligent work. A list of them
is included in the pages of the Radio
ZS magazine.

Our theme for the remainder of
this year is “Amateur Radio embraces
digital”. This means that during the
coming year we will concentrate on
and promote what impact the digital
world has on amateur radio and how

this will attract the
younger generation
to our hobby.

An ideal oppor-
tunity to demonstrate
and display the
abovementioned
theme will receive
prominence at our
ever popular RTA events The first
one is scheduled to be held in Port
Elizabeth towards the end of July with
Durban, Gauteng and Cape Town to
follow afterwards. The success of
these events is dependent upon the
support of the local amateur popula-
tion and | am confident that you will
enthusiastically all attend these show-
cases in great numbers.

‘n Nuutjie op die amateurra-
diofront is die twee 5 MHz kanale wat
OKOSA op ‘n privaatlisensiebasis aan
die SARL toegeken het. Hierdie is ‘n
spesiale vergunning aan SARL-lede
en is baie entoesiasties verwelkom.
Dit is verblydend om al die aktiwiteite
op 5 260 kHz te hoor en ook op te
merk hoe die lys van lede wat regis-
treer om op hierdie frekwensies te
werk, bykans daagliks groei!

Dan is daar natuurlik ook die toek-
enning van 472 kHz wat nie vergete
moet bly nie. Hoewel toerusting en
antennas vir hierdie spesifieke lae
frekwensie nie maklik bekombaar is
nie, glo ek tog dat van ons lede werk-
ing op hierdie lae frekwensie as ‘n
uitdaging sal sien en met idees en
planne na vore sal kom.

(Continued on page 5)
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(From the President from page 4)

By die lees van hierdie Radio ZS
is die uitslae van die Mei 2013 RAE
reeds gepubliseer en wil ek dan ook
graag al die nuwe amateurs by die
SARL welkom heet. Dit is verblydend
om te sien dat daar soveel onderste-

uning vir amateurradio is. ‘n Hartlikke

dank aan al die leermeesters en ek-

samentoesighouers wat so getrou

sorg dat ons stokperdjie groei!
Groete van hok tot hok,

Rassie, ZS1YT

Why use Very High or Ultra High

Frequencies?

By Mike Bosch, ZS2FM

adio amateurs started off on

the medium frequencies

(MF) with spark transmis-

sions, then they were forced
to relocate to (what was believed to
be) the useless shorter wavelengths
below 200 metres (frequencies above
1,6 MHz) to make way for AM broad-
casting. This is where radio amateurs
pioneered night time DX operation via
the F-layer and daylight DX on the
High Frequencies (HF) via the F2-
layer and were soon joined by short
wave broadcasting stations. Later
radio amateurs also explored the
more useless “Ultra High Frequen-
cies” above 56 MHz (5 metres) where
they achieved beyond ‘line of sight”
communications. As radio communi-
cations progressed throughout the
years it was discovered that there
were many different modes of propa-
gation present on VHF, UHF and SHF
that made long distances possible,
including DX, EME, satellite and
space communications. This is a
great challenge for the younger gen-
eration of radio amateurs to explore
the modern world of radio communi-
cations, and make their contribution to
radio science. Now that the SKA is
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under construction in South Africa, the
greatest science project this century
and the radio instrument that will re-
cord the ancient Universe using the
fastest and most sophisticated com-
puter systems in the world, students
at universities are advised to add As-
tronomy and/or Radio Astronomy to
their curriculum. All this should en-
courage amateur radio enthusiasts to
experiment on VHF, UHF and SHF
too and help to create a new exciting
amateur radio world of the future. Af-
ter all, it was a radio amateur Grote
Reber, W9GFZ, who originally
mapped the radio sky on VHF and
became the first radio astronomer in
the world!

Ross A. Hull, VK3JU, emigrated from
Australia to the USA and joined the
ARRL Headquarters as Associate
Editor of QST, conducted numerous
experiments and improved amateur
radio equipment. At that time it was
believed that the “Ultra High Frequen-
cies,” which covered the frequency
range above 30 MHz (below 10 me-
tres), were absolutely useless and
only suitable for line of sight commu-

(Continued on page 6)
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(Why use VHF/UHF frequencies from page 5)
nications. Ross was resident in West
Hartford and started to run two-way
tests on a frequency of 56 MHz (5
metres) with amateurs in Boston area,
approximately 160 km away.

Ross added a beam antenna to
his station consisting of four quarter-
wave radiators fed in phase with four
reflectors. He was most surprised
when he and others were making
regular contacts over this 160 km
path. Signal strengths varied from day
to day with very strong signals on
some nights to non-existent on others.
Ross soon realized that this phe-
nomenon was weather related and
caused by refraction in the atmos-
phere. Within a year, distances be-
yond 500 km were achieved on 56
MHz with beam antennas. Today we
know a great deal more about Tropo
propagation that it comprises three
different types: Tropo Enhancement,
Tropo Ducting and Tropo Scatter.

Tropo Propagation

Tropo Enhancement often occurs
along the coast at night, weather per-
mitting, as well as during approaching
cold fronts when long distance con-
tacts are also possible inland. This is
refraction caused by a temperature
inversion between a warm and dry
layer of air above and a colder and
moisture-laden layer below not ex-
ceeding 450 metres above sea level;
it is referred to as a surface duct. Very
strong signals are possible over dis-
tances to about 400 km with 25 - 100
Watts and a horizontally polarized
Yagi especially on 144 MHz (2 me-
tres) at night.

6

Tropo Ducting occurs when a
temperature inversion forms above a
height of 450 metres up to a maxi-
mum of 2 000 metres, then strong
signals could be propagated beyond
1 500 km over land. Propagation via
Tropo Ducting is most efficient across
the sea, for example, Hannes Vorster
and Peter Sykora, ZS8MI, made the
first contact from Port Elizabeth to
Marion Island, over a distance of
1 758 km on 50 MHz, and 3 247 km to
Reunion Island on 144 MHz was re-
corded by Andre Botes, ZS2ACP, and
Philippe Mondon, FR5DN. Hawaii has
been worked from California, USA, on
144 MHz, 220 MHz, 432 MHz and
1 296 MHz; the current Tropo world
record stands at 4 754 km on 144
MHz. We are now awaiting the first
South African radio amateur to bridge
the Atlantic Ocean to Brazil on 144
MHz, the “Tropo Band,” and then the
next target will shift to Australia
across the Indian Ocean.

The glow in the sky at night from
the streetlights of a distant town is
caused by scattering of light waves in
the atmosphere. This is similar to the
scattering of radio waves in the at-
mosphere, which produces weak but
very reliable signals over very long
distances on frequencies between 50
MHz and 10 GHz. It requires 400
Watts, a high gain Yagi beam antenna
and a low noise amplifier (LNA) to
cover distances exceeding 1 000 km
on VHF.

The Magic Band
The 50 MHz (6 metre) band
earned its title as the “Magic Band”
(Continued on page 7)
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(Why use VHF/UHF frequencies from page 6)
because it excels on most forms of
propagation except on Tropo. The
size of a Tropo duct determines the
lowest usable frequency, which sel-
dom favours the 50 MHz band ex-
cept in the mornings after sunrise.
However, it produces exceptional DX
results on F2 during the peak of the
11-year Solar Cycle, as well as lono-
spheric Forward and Backscatter. A
Cape Town radio amateur Bert
Howes, ZS1AL, (ZS6HS) picked up
the first TV sound in 1937 from Alex-
andra Palace, London, on 41,5 MHz;
the longest distance covered on VHF
at the time as confirmed by the BBC.
After the war Henry Rieder, ZS1P,
made the first cross-band CW QSO
on 50/28 MHz with Hilton O’Heffer-
man, G5BY. On 5" October 1947
Major Bert Howes, ZS6HS, suc-
ceeded in establishing the first South
African two-way DX record on the
new 50 MHz band with Major Ken
Ellis, MD5KW, at Port Said.

Six days later the Rieder broth-
ers, Charles, ZS1T, and Henry,
ZS1P, also of Cape Town, heard the
50 MHz automatic transmission
(beacon) from David Zaaier, PAOUN,
and later established contact with
him. The ARRL QST magazine
headlined it: “Worldwide DX on 50
Mc! With the maximum usable fre-
quencies (MUF) reaching new
heights as the peak of the current
sunspot cycle approaches, new 50
Mc. DX contacts were being reported
almost daily in early October. The
first 50 Mc. work from South Africa
was done by ZS1P, Cape Town, who
worked G6BY cross-band to 28 Mc.
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on the 3". Two-way contact on 50
Mc. was established on October 11",
when ZS1T and ZS1P worked
PAOUN, Eindhoven, Holland, a new
DX record of 6 000 miles (9 600
km).” ZS1P also successfully re-
ceived a complete TV picture and
sound from London in 1948.

Trans-Equatorial propagation
(TEP) is another radio amateur dis-
covery by amateurs in Argentina and
Mexico on 50 MHz. It is seasonal
and appears twice a year around
equinox time and provides regular
DX operation between the northern
parts of South Africa and Southern
Europe. Ray Cracknell, ZE2JV, in
Salisbury (Harare) and 5B4WR,
5B4AZ and 5B4HY in Cyprus, first
explored it across Africa. They were
later joined by Fred Anderson,
ZS6PW, in Pretoria and by SV1DH
and SV1AB in Athens, Greece. Dave
Larsen, ZS6DN, and Costas
Fimerelis, SV1DH, pioneered TEP on
144 MHz from South Africa to
Europe.

There are also a number of ma-
jor meteor showers that appear an-
nually to produce strong Meteor
Scatter (MS) contacts beyond a skip
distance of about 500 km to a maxi-
mum of 2 500 km on a single hop.
Sporadic-E (Es) is a summer phe-
nomenon that yields very strong sig-
nals for an hour or so over a similar
distance even on low power. Unfortu-
nately, the ionisation of the Es clouds
in the E-layer is unpredictable, but an
early warning is possible when you
regularly monitor a distant beacon on
50 MHz. These unusual openings

(Continued on page 8)
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(Why use VHF/UHF frequencies from page 7)

often occur in the mornings and
sometimes also in the afternoons.
Other propagation modes are also
possible such as Aurora (AU), Aircraft
Scatter (AS), Field-Aligned Irregulari-
ties (FAI), Short-path Summer Sol-
stice Propagation (SSSP) and EME.
Unfortunately, radio amateur satellite
operation is only permitted on fre-
quencies on and above the 144 MHz
band.

Modern Radio Communications

There was a time when telecom-
munication and broadcasting services
used short waves (HF) for worldwide
operations and depended on the va-
garies of the ionisation of the F2-
layer. Today Telecommunications
make use of optical fibre undersea
cables between continents with its
extended bandwidth on digital, includ-
ing geo-stationary satellites in the
SHF spectrum. Digital satellite televi-
sion (DSTV) currently uses the Ku
band (11 GHz) for worldwide TV cov-
erage and space communications are
conducted in the S-band (2 GHz) and
X-band (78 GHz) band. Satellite op-
eration will shift higher up the EHF
spectrum when more bandwidth is
required and high power amplifiers
become available. Amazingly, radio
amateurs have already pioneered
short range communications above
the EHF (3 - 300 GHz) spectrum on
400 GHz (0,75 mm) in Germany and
the USA including Light Wave com-
munications.

Karl Jansky accidentally discov-
ered cosmic noise on 20 MHz from
the Milky Way in 1932, but his com-
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pany, Bell Laboratories, did not see
any value in exploring it any further.
However, a radio amateur Grote Re-
ber, W9GFZ, of Wheaton, lllinois, de-
cided to construct in his backyard the
first-ever parabolic dish (9,5 metres in
dia.) and tried frequencies on 3 300
MHz and then 900 MHz without any
success, When he changed frequency
to 160 MHz (1,9 metres) using RCA
type 955 acorn tubes in the front end
of his receiver, he could pick op the
radio noise from the Milky Way. Reber
started to map the radio sky over a
period of months, and during the proc-
ess discovered bright and discrete
radio sources such as Cygnus, Cas-
siopeia and Taurus, etc., including
radio emission from the Sun. He pub-
lished several papers and chart re-
cordings; he was the only radio as-
tronomer in the world until after WW1
when radio astronomy became a ma-
jor field of research. Later Grote Re-
ber became a professional radio as-
tronomer and finally ended up in Tas-
mania where he discovered cosmic
radiation on a longer wavelength of
176 metres (1,70 MHz) through a hole
in the ionosphere. Grote Reber, ex-
WOGFZ, passed away in Hobart, Tas-
mania in 2000, and his original radio
telescope is now preserved at the
NRAO in Green Bank, Virginia, USA.

The Square Kilometre Array
The Square Kilometre Array
(SKA) is the largest science project of
this century it will penetrate the dark
ages of the Universe 13 billion years
ago, which shortly occurred after the
Big Bang and before the stars started
(Continued on page 9)
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(Why use VHF/UHF frequencies from page 8)

to shine. The SKA — Low Array in
Australia will cover 70 MHz (4,2 m) to
200 MHz (1,5 m), in South Africa the
SKA-Mid Array will extend the range
from to 200 MHz (1,5 m) to 500 MHz
(60 cm) and the SKA-Dish Array,
comprising 3 000 dishes, will initially
explore frequencies between 500
MHz (60 cm) to 10 GHz (3 cm) using
the most sensitive radio receivers
ever constructed.

The younger radio amateurs, or
even some of the older ones, should
learn more about the SKA and its
radio technology. If you are not yet
into VHF (30 — 300 MHz) or UHF
(300 — 3 000 MHz [3 GHZz]) then start
now and acquire some equipment,
conduct experiments with your
friends and discover the exciting new
world of radio. Once you have famil-
iarized yourself with the different
techniques, vagaries of the bands
and gained experience then you
could try to explore the SHF (3 — 30
GHz) Microwave spectrum too. We
all might increase our radio knowl-
edge, for example, about the HEMT

wide band type very low noise ampli-
fiers (VLNA) of the SKA and maybe
adapt some of the techniques for
radio amateur use. Furthermore,
Astron and IBM are developing ex-
tremely fast, low power and exascale
computer systems for the SKA,
which would be able to handle the
massive amount of data that could
be about ten times the daily traffic of
the Internet.

You could learn more about the
activities of radio amateurs on VHF,
UHF and Microwaves as well as the
SKA on the SARL VHF Forum by
opening the SARL Home Page with

the URL www.sarl.org.za.

References:

“Beyond Line of Sight” by Emil Po-
cock, W3EP

‘DUBUS” A Magazine for Amateur
Radio on VHF/UHF and Microwaves

“Grote Reber” on Wikipedia

“Is anyone out there?” by Frank
Drake and Dava Sobel

“The Square Kilometre Array (SKA)’
www.ska.ac.za/

SARL Awards Presentation

t the 2013 SARL Annual
Award Ceremony the fol-
lowing presentations were
made.

Honorary Life Membership, the
SARL's highest honour. Awarded to
Karl Heinz Canitz, ZS1KC.

Willie Wilson Gold Badge. Awarded
by Council to the amateur that gave

May - June 2013

exceptional and meritorious service
to the League. Awarded to David
Reece, ZS1DFR.

Jack Twine Merit Award. It recog-
nises qualities such as unselfish-
ness, clean operating and a genuine
interest in Amateur Radio and its af-
fairs. This prestigious Award is made
by the League's Council to the recipi-

(Continued on page 10)
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(SARL Awards Presentation from page 9)

ents on recommendation of their fel-
low amateurs. The recipients are:
Johan Sevenster, ZS1A

Maurice Drinkwater, ZS1ACH (SK)
Alexander Smith, ZS1L

Nasri Gasant, ZS1NAZ

Pieter de Jager, ZS1SD

lan Pope, ZS1SX

Paul van Spronsen, ZS1V

Dirk van der Berg, ZS1VDB

Jan van der Vyver, ZS1VDV
Johan van Aarde, ZS2|

Gerhard Coetzee, ZS3TG

Pierre van Deventer, ZS6A

Johan van Vuuren, ZS6JVV

Pierre Holtzhausen, ZS6PJH

The President's Award

Awarded to Graham Griggs, ZS2ABK.
Technical Awards

Icom Excellence Award, the "premier"
award of the SARL. Awarded to Frik
Wolff, ZS6FZ.

SARL HF Contest Awards

Silent Keys Memorial Trophy SSB.
For the highest score during the an-
nual HF Phone Contest. Awarded to
Hans Kappetijn, ZS6KR.

Silent Keys Memorial Trophy CW. For
the highest score during the annual
HF CW Contest. Awarded to Roger
Jones, ZS6RJ.

Joseph White Trophy. For the highest
score on any one band, during the

10

annual HF Phone Contest. Awarded
to Pierre van Deventer, ZS6A.

ZS4BS Digital Trophy. For the highest
score on any one band, during the
annual HF Digital Contest. Awarded
to Rohan Schreuder, ZS6RJS.

Fred Mills Trophy. For the highest
score during the annual HF Phone/
CW Contest and who has never won
a SARL HF Contest Trophy before.
Awarded to Mitchell Mynhardt,
ZS6YH.

Anon Trophy. For the amateur who
achieves the highest score on any
one band during the annual HF CW
Contest. Awarded to Pierre van De-
venter, ZS6A.

HOS Trough (Highest Operating
Score). For the amateur who achieves
the highest aggregate score in both
annual HF Contests. Awarded to Pi-
erre van Deventer, ZS6A.

The Club Participation Award (Branch
Participant Trophy). For the Club who
achieves the highest participation in
both annual HF CW and Phone Con-
tests. Awarded to the East Rand Ra-
dio Club.

The SARL Digital Trophy. For the
amateur who achieves the highest
score during the annual HF Digital
Contest. Awarded to Noel Hammond,
ZR6DX.

The SARL 80 m Club Contest Trophy.

(Continued on page 11)
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(SARL Awards Presentation from page 10)

For the amateur radio club who
achieved the highest score in the six
SARL 80 m club contests. Awarded to
the West Rand ARC.

Operating Awards.

Arthur Hemsley 2 Metre Trophy. For
the radio amateur's individual
achievements with transmissions in
the 2 metre amateur band by extraor-
dinary performance on EME or modes
such as Tropospheric propagation. It
is not for the longest distance worked
but rather for persistence in achieving
something special on 2 metres.
Awarded to Andre van Deventer,
ZS2BK.

Barney Joel Trophy. To any member
of the SARL for the best performance
during the year whilst working HF mo-
bile, also for performance by an indi-
vidual in rally or other public event
communication, etc. Awarded to
Douw Kruger, ZS1DGK

Bert Buckley Six Metre Trophy. To
any radio amateur for his/her individ-
ual achievements with transmissions
in the six metre amateur band, it is not
for the longest distance worked but for
outstanding work or activity on six
metres. Awarded to Allan Saul,
ZS1LS

Radio ZS Two Metre Floating Trophy.
To the amateur who achieved the
longest distance on the 2 metre band
during the year. Awrded jointly to Dick
Coates, ZS6BUN, and Nasri Gasant,
ZS1NAZ.
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Radio ZS Awards

Gary Immelman RA Heritage Floating
Trophy. For the best article of an his-
toric nature of an event that occurred
more than 5 years previously or an
interesting personality that has played
an important part in the development
of Amateur Radio in years gone by.
Awarded to Colin Ewels ex ZS2IL
(1952), ZSG6AIV (1953/6), ZS5AE
(1956/8), ZS7L (1959 - 1964), ZS9H
(1965), A2CAH (1966 - 1978) and
7P8BJ (1979 - 1983), for "I salute all
radio amateurs" in March/April 2012
Radio ZS.

JJ Pienaar Trophy. Awarded by the
Editor of Radio ZS for the best article
published in Radio ZS during the past
year. Awarded to Pierre Tromp,
ZS1HF/ZS8M, for "A Radio Amateur
on Marion Island" May/June 2012 Ra-
dio ZS.

Radio ZS Shield. Awarded by the Edi-
tor of Radio ZS to a SARL affiliated
Club or member who best supported
Radio ZS during the year. Awarded
to Victor P du Preez, ZS6EA, for his
series "Amateur Radio - the most ver-
satile hobby on earth".

Hamnet Shield. The Hamnet Shield
rewards an individual or group for ex-
cellent service in a particular area to
the community, the authorities and to
Hamnet in particular. Criteria include
cooperation with disaster relief organi-
sations and enthusiastic provision of
emergency communications. The

(Continued on page 12)
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(SARL Awards Presentation from page 11)

Shield is awarded by the National
Director of Hamnet, normally based
on nominations by the provincial di-
rectors. Awarded to Hampie Findt,
ZS6HJF.

RAE Awards. The Arland Ussher
Gold Pen Award for the highest
marks in the two RAE's, awarded to:
Class A: Etienne vd Berg, ZS6LWK,
and Gert Castleman, ZS6GPC.

Class B: Willem Botha, ZU6WC.

Orbital Mechanics for the Rest of Us

Paul W. Ross, W3FIS

any years ago, when |

was a student in electrical

engineering, | had just

gotten my Novice license
(KN2VZY). | had also joined our uni-
versity amateur radio club. The Sovi-
ets had just put Sputnik in orbit. This
was October of 1957. | had long be-
fore decided on electrical engineer-
ing as a career, and this settled the
matter for me. Among other experi-
ences, | made the acquaintance of
people who were headed into radio
astronomy. One of them was in-
volved later with the SETI (Search for
Extraterrestrial Intelligence) project.
He is still listening. ..

Part of the curriculum for engi-
neers was a good solid two-semester
sophomore course in physics. With
the interest in space at that time, |
recall spending a substantial part of
the course in the basics of orbital
mechanics, with calculations for eve-
rything from geosynchronous orbits
to the amount of energy needed to
loft a payload into orbit (a lot!). We
also derived “Kepler’s Laws of Plane-
tary Motion.” Little did | know that
over a half century later, | would
need to refresh my understanding of
these concepts when | started mess-
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ing around with Low Earth Orbit sat-
ellite communications?

The basic idea back of under-
standing an orbiting object is the bal-
ance between gravitation (pull of the
“primary,” earth, in this case) and the
outward centrifugal force of the satel-
lite. In the simple case, we would
have a circular orbit above the
earth’s equator. Life is not simple:

Q The earth is not round - it is
lumpy, and somewhat pear shaped.
Q The atmosphere causes drag —
even if the satellite is quite high.
Eventually, they crash and go boom.
Q The orbits are more liable to be
ellipses (ovals) rather than circles,
with the centre of the earth as one
focus of the ellipse.

Q The orbits are not just around the
equator (equatorial orbits), but are
likely tilted at some funny angle.
They can even go over the poles
(polar orbits).

The earth revolves, so our satel-
lite seems to pass over different
places at different times. Think of the
orbit “fixed” in space, but moving with
the earth, and the earth rotating un-
der it. A series of orbits will appear to
precess from east to west on succes-
sive passes as the earth rotates.

(Continued on page 13)

Radio ZS



(Orbital Mechanics from page 12)

Where do we know where and
when to look? Fortunately, the calcu-
lational issues are solved with readily
available software, which processes
the “Kepler elements” that describe
the satellite’s orbit into tracking infor-
mation for us ordinary mortals.

It is useful to have a feel for just
what the Kepler elements are, and
realize that they may vary with time —
atmospheric drag and other perturba-
tions cause these factors to change.
For instance, when the International
Space Station raised its orbit, this
caused a change in the Kepler ele-
ments. You must know these new
values if you wish to track the loca-
tion of space the station. The current
Kepler elements for any satellites of
interest can be downloaded from a
variety of sources. Most tracking soft-
ware will “call home” for the most up-
to-date values.

Now, what are the major Kepler
elements, and what do they mean?
Most terms make sense, but some
are mired in ancient history and as-
tronomical jargon. Let us run through
them, and present some quick expla-
nations.

Epoch: Orbital elements are at a
“snapshot” in time. Each Kepler ele-
ment is valid at this instance. We can
use them to predict new positions of
the satellite at any time in the future.
The mathematics are simple trigono-
metric calculations based on the vari-
ous Kepler elements. Since the Ke-
pler elements do change with time,
you need to update them periodi-
cally.
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Orbital Inclination: The orbit ellipse
lies in a plane known as the orbital
plane. The orbital plane always goes
through the centre of the earth, but
may be tilted any angle relative to the
equator. Inclination is the angle be-
tween the orbital plane and the equa-
torial plane. This defines the differ-
ence between equatorial orbits ver-
sus polar orbits, and anything in be-
tween. The intersection of the equa-
torial plane of the earth and the or-
bital plane of the satellite is a line,
which is called the line of nodes.

Right Ascension of Ascending Node:
This is likely the most badly named
orbital element. Two numbers orient
the orbital plane in space. The first
number was the Orbital Inclination.
Right Ascension of the Ascending
Node is the second necessary num-
ber. After we have specified inclina-
tion, there are still an infinite number
of orbital planes possible. The line of
nodes, which we just mentioned, can
poke out the anywhere along the
equator. If we specify where along
the equator the line of nodes pokes
out, we will have the orbital plane
fully specified. This is the Right As-
cension of the Ascending note. lts
relationship to a point in space is in-
dependent of the earth’s rotation.

Argument of Perigee: Argument is
another word for angle. Now that we
have oriented the orbital plane in
space, we need to orient the orbit
ellipse in the orbital plane. We do this
by specifying a single angle known

(Continued on page 14)
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(Orbital Mechanics from page 13)

as argument of perigee. We are defin-
ing the angle of the major axis of the
ellipse in respect to the orbital plane.
Remember, most orbits are ellipses.

Eccentricity: This one is simple. In the
Keplerian orbit model, the satellite
orbit is an ellipse. A circle is a special
case of an ellipse. Eccentricity tells us
the “shape” of the ellipse. When e = 0,
the ellipse is a circle. When e is very
near 1, the ellipse is very long and
skinny. A value of 1 would have us
zipping right through the earth. Will
not happen more than once...

Mean Motion: So far we have defined
the orientation of the orbital plane, the
orientation of the orbit ellipse in the
orbital plane, and the shape of the
orbit ellipse. Now we need to know
the “size” of the orbit ellipse. In other
words, how far away is the satellite?

Kepler’s third law of orbital motion
gives us a precise relationship be-
tween the speed of the satellite and
its distance from the earth. Satellites
that are close to the earth orbit very
quickly. Satellites far away orbit
slowly.

Satellites in circular orbits travel at
a constant speed. We just specify that
speed. Satellites in non-circular (i.e.,
eccentricity > 0) orbits move faster
when they are closer to the earth and
slower when they are farther away.
The common practice is to average
the speed. Astronomers call it the
“‘Mean Motion.” Mean Motion is usu-
ally given in units of revolutions per
day. A revolution, or period, is defined
as the time from one perigee to the
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next. This is the time between when
you “see” the satellite, and the next
time you “see” it. Typically, this is on
the order of a few hours or less for the
common amateur low-earth-orbit sat-
ellites.

Mean Anomaly: Now that we have the
size, shape, and orientation of the
orbit determined, the only thing left to
do is specify where exactly the satel-
lite is on this orbit ellipse at some par-
ticular time. The first orbital element
(Epoch) specified a particular time for
the elements to be valid, so all we
need to do now is specify where, on
the ellipse, our satellite was exactly at
the Epoch time.

Mean anomaly is an angle that
goes uniformly in time from 0 to 360
degrees during one revolution. It is
defined to be 0 degrees at perigee
(closest), and is 180 degrees at apo-
gee (farthest away).

With a satellite in a circular orbit
(therefore moving at constant speed)
and you stood in the centre of the
earth and measured this angle from
perigee, you would point directly at
the satellite.

If you want more information on satel-
lite tracking, look up the following
links:

The Ham Radio Deluxe, suite has
an excellent tracker program. This is
my favourite program, as | use HRD/
DM780 for digital modes to control my
Yaesu FT-817ND. It has nice graphi-
cal displays. The tracker program can
be run as a “stand alone,” if you wish,
without a radio.

(Continued on page 15)
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(Orbital Mechanics from page 14)
www.hrdsoftwarellc.com/,

For my Motorola ‘Droid “smart
phone,” | use a free app called
“HamSatDroid.” There is a similar
app for the iPhone. However, it is not
free like the ‘Droid app.
http://sites.google.com/site/hamsatdr
oid/.

“Heavens Above” is useful for
satellites in general, and astronomy
information.
www.heavens-above.com/

For more general information,
Amsat, http://ww2.amsat.org/. This

has predictor software for all the

amateur satellites. Just plug in your
location and have the calculations
done.

For specific satellites, do a
Google search for the home pages
devoted to the satellites. In addition,
there is a very useful news/user
group on amateur satellites on Ya-
hoo.com.

Where is the aspirin for my head-
ache? Update your “Keps!”

Reprinted with permission of K9YA
Telegraph. http://www.k9ya.org

SA Radio Amateurs face frequency

challenge
Hans van Groenendaal, ZS6AKV

he Independent Communica-

tions Authority of South Africa

(ICASA) has issued licences

for experimentation on three
new frequencies, 5 250, 5 260 and
472 kHz to the South African Radio
League.

been petitioning ICASA to allocate
frequencies in the 5 MHz band for
propagation research. The efforts to
persuade ICASA intensified after the
2012 World Radio Conference (WRC-
12) when an agenda item for a new
amateur allocation around 5 MHz was
accepted for the WRC-15 conference.

Agenda item 1.4 focuses primarily
on using the proposed allocation for
emergency communications. The
resolution noted that ‘communications
in the HF bands that are allocated to
the amateur service play a major role
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The SARL has for many years | &

Rassie Erasmus, ZS1YT, at
his amateur radio station, ready to
test on the 5 MHz frequency.

in work to mitigate catastrophes and
in the delivery of communications in
support of relief operations in areas
where the telecommunication infra-
structure is weak or has collapsed,’
and that ‘radio communication in the

(Continued on page 16)
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(Frequency Challenge from page 15)

HF bands is dependent on propaga-
tion factors, with the result that fre-
quencies in different bands have to be
used to maintain stable communica-
tion for a relatively sustained period of
time, with frequency changes in the
case of communications with different
correspondents located at very differ-
ent distances.” The band 5 250 —
5 450 kHz is allocated to the fixed and
mobile services, except aeronautical
mobile, on a primary basis. The pro-
posal maintains that ‘an allocation of
an appropriate amount of spectrum,
not necessarily contiguous, to the
amateur service at around 5 300 kHz
would be adequate to better satisfy its
needs associated with use for provid-
ing communications in disaster situa-
tions and during relief operations.’

ICASA has issued the SARL with
two licences, 5 250 and 5 260 kHz, for
a period of eight months to carry out
propagation studies. After the initial
period, there is an opportunity to ap-
ply for a further period of eight
months. This in contrast to regulators
in many other countries who have
made spectrum available free of
charge for longer periods, in some
instances until the WRC-15 confer-
ence.

While the propagation of signals
are fairly well known for high power
broadcasting, there is still quite a lot
that can be learned by radio ama-

teurs, especially on ‘inland’ work,
away from the coastline.
Previous propagation research

carried out on the Cape south coast
seawards of Mossel Bay in the late
afternoon and early evenings showed
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that 5 MHz will provide E-layer propa-
gation for about an hour or two. This
also occurred ‘up and down’ the
Outeniqua coastline.

Propagation modelling shows that
the E-layer at those times is between
110 and 80 km above the Earth, much
lower than the F layer. As the signal
path was much shorter, very strong
signals could be obtained with rela-
tively low effective radiated power
(ERP).

"It would be interesting to see
how far and wide this propagation
mode does actually occur in South
Africa," said SARL President Rassie
Erasmus, ZS1YT, commenting on the
new licences. "l believe that radio
amateurs can play a major role as
they are not constrained by opera-
tional requirements and business fi-
nancial constraints."

The current problem with the
amateur allocations at 40 and 80 m is
that the two bands are an octave
apart in frequency. At certain times
the maximum usable frequency
(MUF) falls below 7 MHz in the 300 to
500 km distance range, the lowest
usable frequency is still above 4 MHz.
This is especially true in the late after-
noon/early evening. This leaves radio
amateurs without a direct workable
HF frequency over these moderate
distances. When the MUF falls below
7 MHz, the lower portion of 5 MHz is
perfect in the optimum traffic fre-
quency (OTF) range that then
stretches from about 4,9 to 5,6 MHz.

The frequency 5 260 kHz will be
made available to SARL members
who register with the organisation for

(Na bladsy 17)
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(Frequency Challenge from page 16)
communication with other registered
amateurs. This frequency was cho-
sen as it was the most common fre-
quency allocated in other countries
and will afford international research.
"We expect radio amateurs to keep
detailed logs of their communication
so that we may collect as much data
as possible," said Rassie. "The fre-
quency 5 250 kHz will be used for
more formal research between vari-
ous parts of the country. We are also
looking a possible automatic beacon
operation."

Details of the SARL 5 MHz pro-
ject activity can be found on
www.amateurradio.org.za/5SMHz.htm

Back on medium wave

At WRC-12, radio amateurs were
given access to 472 — 479 kHz, the
frequency range that was used by

the early amateurs when radio first
became a reality. While ICASA fol-
lows the outcome of the decisions
taken at the ITU WRCs, the process
to get it gazetted is a cumbersome
process and takes a long time. To
catch the enthusiasm for the histori-
cal frequency, the SARL followed a
similar process as for 5 MHz and was
granted a pilot licence for eight
months. The SARL hopes that before
the eight months are over ICASA will
have completed the gazetting proc-
ess and that the allocation is in-
cluded in the national table of fre-
quency allocations.

According to ICASA the draft
document is currently with the De-
partment of Communication for ratifi-
cation.

Used with acknowledgement to the
May 2013 issue of EngineerlT.

My Camping HF Antenna
Mike Perks, ZS6BIM

ince retiring, my SW and |

have been doing a bit of

touring about SA in our

“Zook” (Suzuki Vitara) with
roof top tent. To keep in contact |
take along my trusty man-pack radio
(25 W), a wire dipole with wire carri-
ers at each end allowing 10 to 40 m
operation and a 5,5 m length of RG-
316 coax.

This arrangement works quite
well, apart from those times when the
camping grounds are busy and the
stands relatively small and close to-
gether. Even with a 3,5 m mast at-
tached to my vehicle’s roof rack that
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gives an inverted-V centre height of
5,5 m it is not always possible to put
up the antenna for 30 or 40 m with-
out encroaching on someone else’s
stand or creating a hazard for other
campers walking about.

Also when touring we often don’t
spend more than one night at a camp
so deploying and breaking down the
antenna needs to be quick and easy
and the wire dipole in the bush can
be a bit of a mission at times!

With this in mind | decided to
look for another antenna solution that
has a small footprint, requires no ex-

(Continued on page 20)
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ANNOUNCING THE RELEASE
OF THE KENWOOD TS-990S
HF/6m TRANSCEIVER

T " e | S0D0

ERIUSB  RIT -4.1
< 10195000
EDIUSB 4 -100.000
“ 14.205.000
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Main and sub-band receiver based on ground-breaking
technology first tested on the TS-590S

Transmitted audio quality found previously only on the TS-
950S and TS-850S

Three DSP units are used, one on each major block of the
TS-990 — main band, sub-band and the band-scope

Advanced AGC Control — permits long hours of listening on
the band without tiring the listener.

Touch sensitive screen to QSY - plus built-in DSP Equaliser
— afirstin desk-tops !

Two USB-equipped ports on the front of the radio !




Introducing

THE WOUXUN

KG-UV920P and KG-UV6D Dual Band Mobile and Dual Band
Portable both with cross-banding capability

The KG-UV-920P comes with separation kit to operate the con-
trol head remotely - the kit is not an optional extra
as with other makes and modelis!!

Both at prices you can afford!!
KG-UV920P below R3 600.00 and the KG-UV6D be-
low R1 500.00!!
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Radio Accessories &

Data Modems
9 Carnation street Gallo Manor
P O Box 691 Gallo Manor 2052
South Africa
Tel +27 (0)11 802 2976
Fax: +27( (0)86 615 3597

Email: radioacc@telkomsa.net
Web: www radioacc.co.za
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(My Camping HF antenna from page 17)
ternal ATU, is reasonably efficient
and can be deployed and taken
down in a couple of minutes.

As most of my operating will be
daytime ZS contacts, the antenna
only has to work on 30 and 40 m al-
though it should be possible to ex-
tend operation to the other HF
bands, | also do not want to operate

while mobile.
.ﬁ -
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After some thinking about electri-
cally small antennas, such as the
Buddy pole concept or a magnetic
loop, | finally decided to go for a
“longish” vehicle mounted vertical
made from 4 sections of aluminium
tubing that would be more or less V4
wave resonant on 30 m and loaded
at about 1/3 of the height with an in-
ductor for 40 m.

| fortunately had a few aluminium
elements from a damaged
S LogP, so my vertical is made
up from a 2 m x 22 mm base
element, followed by the
loading coil, wound on a
modified piece of an irriga-
tion pipe coupling. This is
followed by a second 1,7 m
| X 22 mm element, a 1,7 m x
16 mm element and finally a
0,95 m x 12 mm element
giving an overall height of

(Continued on page 21)
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(My Camping HF Antenna from page 20)
around 6,3 m.

The first step in the design
was to create an EZNEC model
of the vehicle and vertical an-
tenna using the available tubing
to get some idea of the loading
coil size and the antenna’s per-
formance.

EZNEC showed that an 8
microhenry loading coil will be
required between the first and
second elements to resonate

22
21
2
1.9
1.8
17
SWR 1.6
15
1.4
13
12
1.1
1

Vertical 40m SWR

EzNeC /.
|

~—+
MEASURED
|

6.7 6.8 6.9 7 71

Frequency MHz

72 73 7.4

the vertical on 7 100 kHz.

The 8 microhenry inductor was
designed using the Hamwaves induc-
tance calculator, see http://
hamwaves.com/antennas/

inductance.html. This turned out to be
19 turns of close wound 1,8 mm
ENCU wire on the 34 mm modified
plastic irrigation coupling tee. See
image below.

The inductor and former are
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painted with normal black enamel
paint primarily to make it look less
suspicious to the ill informed!
(Example “Eish what’s that high pole
on your vehicle for?” — “Aah that, it's a

| lightning conductor for my rooftop
4 tent”)

On 30 m, the loading coil is
shorted out using a wire link attached
with croc clips. 6,3 m is a little short to
be self resonant however the pre-
dicted SWR was low enough for the
radios internal ATU to compensate.

(Continued on page 22)
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(My Camping HF Antenna from page 21)

To get some idea of what kind of
efficiency | could expect on 40 m, |
first modelled the vertical using a
loss-less inductor and perfect
ground. The 26 Ohm resonant im-
pedance given by EZNEC was then
taken as the radiation resistance of
the loaded antenna on 40 m. (any
comment on this assumption?)

Then adding a real average
ground (conductance 0,005 S/m and
dielectric constant 13) and giving the
inductor a conservative Q of 270 (the
resonant impedance rises to 41
Ohms indicating a loss component in
the order 14 to 15 Ohms).

Using this information an ap-
proximate efficiency of 26/(26+15)
*100% or about 60% should be ob-
tainable.

The vertical was built as de-
scribed and tested on the vehicle.
See some images below.

Surprisingly the SWR results
were remarkably close to the EZNEC
model. See above the 40 m band
SWR measured and predicted by
EZNEC.

On 30 m the measured SWR
was lower than that predicted by
EZNEC; 1,6:1 measured against 3:1

EZNEC. Not going to complain about
that!

During transport, the thinner an-
tenna elements are packed inside
the two 22 mm OD pipes that are
carried in brackets attached to the
side of the vehicles roof rack.

And here is the quick attach and
release feeder attachment

Of course the proof of the pud-
ding is in the eating, so later this
month it is off to Kruger for a week to
try it out. Report back pending.

Thanks to Vincent, ZS6BTY, for
help with the EZNEC wire grid mod-
elling of the vehicle.

The Loop Skywire
Dave Fischer, WOMHS

ooking for an all-band HF
antenna that is easy to con-
struct, costs nearly nothing
and works great DX? Try this

one!
There is one wire antenna that
performs exceptionally well on the
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HF bands, but relatively few ama-
teurs know about it or use it. The pur-
pose of this article is to present what
one user has described as the "best

kept secret in the amateur circle."
The Loop Skywire antenna is
(Continued on page 23)
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(The Loop Skywire from page 22)

simple and easy to construct,
costs nearly nothing and
eliminates the need for multi-
ple antennas to cover the HF
bands. It is made of only wire
and coaxial cable, and often
needs no Transmatch. An
efficient antenna, it is effec-
tively omnidirectional over |
most real earth, and exhibits a
good signal-to-noise ratio.
The antenna operates on all
bands (harmonics) above the

LOoP
SKYWIRE'S BAGGED
ANOTHER ONE!
WHAT A sTAR

design or fundamental fre-
quency and fits on almost every
amateur's lot. It also works DX better
than any other antenna | have had in
the past.

You are suspicious. No antenna
does all that? Since 1957, | have
used this antenna in many locations
with great success every time. There
is, of course, no such thing as a
"best" antenna. One operator's
dream can become another's night-
mare. Antennas are very sensitive to
their environment. Yet, out of the nu-
merous amateurs | have known who
put up this Skywire, not one took it
down because of poor performance.

Invariably, other antennas, including
beams, were dismantled when the
Skywire became their main antenna.

It is curious that many references
to this antenna are brief pronounce-
ments that it operates best as a high-
angle radiator and is good for only
short-distance contacts. Such state-
ments, in effect, dismiss this antenna
as useless for most amateur work.
This is not the case!

The Antenna
It is quite possible that the Loop
Skywire has not been fully studied,
(Continued on page 24)

HEIGHT
ABOUT
50’

COAXIAL CABLE

HAM | SHACK
s e, .- P Po— =

B80-M LOOP SKYWIRE- L=272"
40-M LOOP SKYWIRE — L=142"'

Fig 1. A complete
view of the Loop Sky-
wire. The Loop is
erected horizontal to
the earth.
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FIXED-POINT INSULATOR

"FLOATING" INSULATOR

LooP
WIRE

WIRE TIE
Fig 2. Two methods of
LOOP (A) installing the insulators | 54p (B)
WIRE at the loop corners. WIRE

(The Loop Skywire from page 23)

analysed and researched. Those who
are able and curious should investi-
gate the polarization of this one. This
article does not offer a technical ex-
planation of its performance or opera-
tion. Rather, it is a description of the
antenna accompanied by construction
hints and actual user comments. Take
some time to erect the Skywire and
decide for yourself whether it works.

Novices and Extras take note:
Here is a simple, single antenna that
really works all bands without the
need for special stubs or tuning and
pruning procedures. A Transmatch in
the shack is helpful, but is often un-
necessary, especially with tube-final
rigs.

The Loop Skywire is a "magnetic”
version of the old super SKYBUSTER
- the open-wire, centre-fed "electric"
Zepp that has performed extraordinar-
ily well for many decades. Yet, this
one is less difficult to match and use.
It can quickly displace that myriad of
wires that many have erected in an
attempt to work all HF bands. Besides
the improvement in appearance, mu-
tual coupling is greatly reduced. An-
tennas really do not like neighbours -
the more antennas erected, the
poorer they all generally work.

The Loop Skywire is shown in Fig.
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1. It is simply a loop antenna erected
horizontal to the earth. The horizontal
position is its secret. Maximum en-
closed area within the wire loop is the
fundamental rule. The antenna has
one wavelength of wire in its perime-
ter at the design or fundamental fre-
quency. If you choose to calculate
Lita in feet, the following equation
should be used:

Liota=1005 (EQ.1) Liota= 300 metres

f f

where f is frequency in MHz
Given any length of wire, the
maximum possible area the antenna
can enclose will be with the wire in the
shape of a circle. Since it takes an
infinite number of skyhooks to hang a
circular loop, the square loop (four
skyhooks) is the most practical. Re-
ducing the area enclosed by the wire
loop further brings the antenna closer
to the properties of the folded dipole
and both harmonic impedance and
feed-line voltage problems can result.
Dipole (electric) antennas are only
reasonably resonant at their odd har-
monics. A little known fact in the ama-
teur community is that loops are rea-
sonably resonant at all harmonics of
the design frequency. Loop geome-
tries other than a square are thus pos-
sible, but remember the two funda-
(Continued on page 25)
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COAXIAL CABLE CENTER CONDUCTOR

COAXIAL CABLE BRAID

] P
LOOP S .1lSs LOOP |7 |
-= SIS
WIRE END S | WIRE END \/2 COVER WITH
7] SILICONE RUBBER

COAXIAL
CABLE

1/4"- 472"

¢

S= SOLDERED CONNECTION

COAXIAL
CABLE

Fig 3. Most users corner feed the Skywire. A high-impedance, weather-resistant insu-
late should be used for the feed-point insulator. Cover the end of the coaxial cable with
silicone rubber for protection from the weather and added electrical insulation. Dimen-

sions shown are approximate.

(The Loop Skywire from page 24)

mental requirements for the Loop
Skywire - its horizontal position and
maximum enclosed area.

Construction

Antenna construction is simple.
Generally, a minimum of four sky-
hooks are required. Fig. 2 shows the
placement of the insulators at the
loop corners. There are two methods
used to attach the in-sulators - Lock
or tie the insulator in place with the
loop wire tie shown, or leave the in-
sulator "free" to float or slide along
the wire. Most loop users float at
least two insulators. This allows pull-
ing the slack out of the loop once it is
in the air and eliminates the need to
have all the skyhooks exactly placed
for proper tension in each leg. | rec-
ommend floating two opposite cor-
ners. The feed point can be posi-
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tioned anywhere along the loop that
you wish. However, most users cor-
ner-feed the skywire. Fig. 3 depicts a
method of doing this. It is advanta-
geous to keep the feed-point me-
chanicals away from the corner sup-
port. | usually feed a foot or so off
one corner, allowing the feed line to
exit more freely. This method keeps
the feed line free from the loop sup-
port.

If the skyhooks (e.g., trees)
move, then at least two of the ropes
or guys used to support the insula-
tors should be counter-weighted and
allowed to move freely. The feed-line
comer is almost always tied down,
however. Very little tension is needed
to support the loop (far less than that
for a dipole). Thus, counterweights
are light weights. Several loops have
been con-structed with the use of

(Continued on page 26)
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bungie cords tied to three insulators
and the attached ropes tied fast. This
eliminates the need for counter
weighting.

There is another great advantage
to this antenna system. It can be op-
erated as a vertical antenna with top-
hat loading on all bands as well. This
is accomplished by simply keeping
the feed-line run from the antenna to
the shack as vertical as possible and
clear of objects. Both feed-line con-
ductors are then tied together (via a
shorted SO-239 jack, for example),
and the antenna is fed against good
ground. This method allows excellent
performance of the 40 metre Loop
Skywire on 80 metres, and the 80-
metre Loop Skywire on 160 metres.
When constructing the loop, connect
(solder) the coaxial feed-line ends
directly to the loop wire ends. Do not
do anything else. Baluns or choke
coils at the feed point are not to be
used. They are unnecessary. The
feed arrangement for operating the
loop as a vertical antenna is shown in
Fig. 4.

Some sceptics have commented
that the Loop Skywire is actually a
vertical anten-na in disguise. Yet
when the loops have been used in on-
the-air tests with both local and DX
stations, on those bands where loop
operation is possible, the loop operat-
ing as a loop consistently "out-
signals" the loop operating as a verti-
cal.

Although the loop can be con-
structed for any band or frequency of
operation, the following two Loop Sky-
wires are the star performers. The 30-
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THE
LOOP SKYWIRE

MATCHING
NETWORK

| 3 TO XMTR
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Fig 4. The feed arrangement for operating
the loop as a vertical antenna.

metre band can also be operated on
both.

80-metre Loop Skywire (80 - 100
metre loop + 160-metre vertical)
Total Loop perimeter: 272 feet (80,9
m)
Square Side length: 68 feet (20,7 m)

40-meter Loop Skywire (40 - 10 metre
loop + 80-metre vertical)

Total Loop perimeter: 142 feet (43,2
m)

Square Side length: 35.5 feet (10,8 m)

Actual total length can vary from
these dimensions by a few feet. Do
not worry about tuning and pruning
the loop to resonance physically. No
signal difference was detected on the
other end when that method was
used. Let the Transmatch do the nec-

(Continued from page 27)
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essary mop up.

Copper wire is usually used in
the loop. Lamp or "zip" cord and
Copperweld can also be used. Sev-
eral loops have even been con-
structed successfully with steel wire,
but soldering is difficult.

Recommended height for the
antenna is 40 feet (12 m) or more.
The higher the better, especially if
you wish to use the loop in the verti-
cal mode. Successful local and DX
operation has been reported, how-
ever, in several cases with the an-
tenna at 20 feet (6 m).

If you are preoccupied with
SWR, the reading will depend on
your operating frequency and the
type of feed line used. Coaxial cable
is sufficient - open wire does not ap-
pear to make the loop perform any
better or matching to it any easier.
Most users feed with RG-58, RG-59
or RG-62. RG-8 and RG-11 are gen-
erally too cumbersome to use. With
full power and coaxial cable feeding
these loops, feed-line problems have
not been reported to me. The SWR
from either of these loops with ap-
proximately 100 feet (30 m) of feed
line is rarely over 3:1. For those who
understand SWR, the use of a Trans-
match will eliminate all concern for
power transfer and maximum signal
strength. The SWR in my shack is
always 1:1. The highest line SWR
usually occurs at the second har-
monic of the design frequency and all
other frequencies above that. The
Loop Skywire is somewhat more
broad banded than corresponding
dipoles, but the loop is efficient: The
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SWR curves are not "dummy load"
flat!

Since the loop is high in the air
and has considerable electrical expo-
sure to the elements, proper meth-
ods should be employed to eliminate
the chance of induced or direct light-
ning hazard to the shack and opera-
tor. Some users simply employ a
three-connector (PL-259/PL-258/PL-
259) weather-protected junction in
the feed line outside the shack and
completely disconnect the antenna
from the rig and shack during periods
of possible lightning activity.

The antennas just described are
in daily use, and | estimate at least
several hundred are working well
throughout the world at the present
time. Comments offered by some
users appear in the accompanying
sidebar. They are representative of
comments received from the numer-
ous amateurs polled by the author
who use the Loop Skywire. There
were no dismal or negative results
reported with this antenna, which the
textbook-touters dismiss as a use-
less antenna for the HF amateur
bands. The Loop Skywire is truly a
real Loop Skywalker! Try it, you will
like it! | welcome your comments on
its use.

Dave Fischer, WOMHS, PO Box 888578,
Atlanta, GA 30338, USA.

This article is used with acknowledge-

ment to the November 1985 issue of
QST, the journal of the ARRL
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Sporty Amateur Radio
Victor P du Preez, ZS6EA

reat sportsmanship is an-

other good reason that

makes “Amateur Radio —

the most versatile hobby
on earth.” Competition between radio
amateurs and even with self ensures
that Amateur Radio can be consid-
ered to be a full-blown sport instead
of just an ordinary hobby. For the
ardent radio amateurs partaking in
the competition aspect of the hobby
every weekend, sometimes even
weekdays, it indeed becomes more
of a sport. The certificates on the
wall, the publishing of names in radio
amateur literature, all become tro-
phies won as in any normal sporting
event. For their prowess in radio
amateur competitions, some of these
radio amateurs become famous
names in the radio amateur commu-
nity worldwide. These radio amateurs
can be considered to be some of the
best radio operators and DXers in
the world. Great sportsmen.

Now, before you take fright,
thinking that this is not for you due to
the big names in the game, think
again. If you follow the competition
rules, you may participate in any of
these competitions doing so on more
or less your own terms. The “big
guns” compete against the high
power stations running legal limit am-
plifier power, low power stations are
normally seen as the 100 Watt sta-
tions and the proper QRP station will
compete against his 5 Watt opponent
station. Look up the rules before you
decide not to participate; for in-
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stance, as a QRP station you will be
up against the other QRP stations,
not against the famous, high-tech,
amplifier-boosted major antenna “big
gun” station that you know for sure
will be your biggest obstacle. You do
stand a chance, | assure you; it often
happens that QRP participants have
better scores than QRO stations.
Looking around you will find quite
a lot of these competitions to partici-
pate in; some are proper competi-
tions, others are field day activities
with no actual winners, but all have
laid down rules to follow and are usu-
ally held over weekends during cer-
tain times or seasons of the year.
The organisers are mostly National
Societies, Amateur Radio Clubs or
radio amateur magazines from all
over the world. The sport is for all
licensed radio amateurs, the idea
being to stimulate the use of the dif-
ferent radio amateur bands. Log
sheets are kept during the competi-
tion; either by hand or these days
with sophisticated PC logging soft-
ware and in the end, they are sent to
the organisers who will publish the
winners and send out the prized cer-
tificates. For some radio amateurs,
competitions are the highlight of
amateur radio; they live for it, con-
tinuously preparing, upgrading and
tweaking their stations for these oc-
casions. On the other side of the
coin, an awful lot of radio amateurs
hate these competitions, they will go
as far as switching off their radios
(Continued on page 29)
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(Sporty Amateur Radio from page 28)
when they hear: “CQ, TEST - CQ,
TEST”, not realizing what fun they
are missing - not to mention the rare
DX opportunities passing them by.
For the DXer, competitions are
heaven; the reason being that you
can work more rare DX in any major
competition than could be worked in
months of normal operating. Compe-
titions also fine-tune any DXers oper-
ating skills, not to mention his station.
The sporty side of amateur radio -
taking part in competitions - normally
results in station equipment and an-
tenna set-ups that are in tiptop work-
ing order. Once into the game, the
fun to be had is indescribable; doing
it with low power using equipment
built by yourself is the pinnacle of
enjoyment, and you learn a lot

quickly. Within two or three weekend
competitions, your knowledge of
propagation and the proper use of
your equipment will improve re-
markably. Taking part in this sport
can only benefit you, it ensures the
use of the amateur bands and it is
great “sports.” For those radio ama-
teurs who are not to keen on compe-
titions: (“/ just hate these competi-
tions every weekend, why do | have
to put up with this? This is not Ama-
teur Radio, this is madness!”), why
not try it once? | will bet you will have
a real change of heart and you will
enjoy it. Radio amateur competitions
need your support and it ensures
growth in this hobby that all of us
love so much. #

Rapid Deployment
Amateur Radio (RaDAR)

Rapidly deployed, easily movable (objects),
Amateur Radio stations

Eddie Leighton, ZS6BNE

or some time now, the au-

thor has been evaluating

what equipment best suits

the RaDAR operator, the on
foot operator in particular. Many con-
figurations have been tried during the
past few months. There is not always
one same solution for every kind of
deployment and improvements can
always be made. Often, when doing
redeployments, new ideas for im-
provements are realised. Certainly
the faster you can pack up and move
without leaving any kit behind is the
ultimate goal, even in the dark! Tak-
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ing everything with you to the first
deployment site without leaving any-

thing at home precedes that!
Backpacks - Certainly, the
space required to carry a full RaDAR
kit becomes an issue. There is the
ultra light option where only a rig and
antenna are carried mostly used for
short term QRP contesting or a
slightly heavier solution where all
options need to be catered for, even
digital. The general size of back-
packs for most deployments is in the
region of 20 to 30 litres. Anything
(Continued on page 30)
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larger than that is geared more to
deployments lasting longer than a
day. Anything smaller, well that is for
an afternoon sitting under a tree.

Masts — The telescopic kind that
is not so heavy. The "Klaus mast,”
"Eskom pole" or paint roller mast.
They are all quick to deploy using
simple nylon guy ropes and tent
pegs. If need be they can be
strapped to a tree stump or any man
made structure — whatever is avail-
able. Certainly, the "Eskom pole" is
the strongest option and more than
one wire antenna or even a small
yagi can be accommodated! It is also
the heaviest!

Antennas — Certainly, the most
effective wire antenna is the simple
centre fed dipole mounted as high as
possible. The coax can be a little
heavy though. For really fast antenna
deployments that work is certainly
the End Fed Half Wave antenna. It
requires a tuner to match the rather
large impedance difference. See the
February/March publication of Radio
ZS for more detail on the Fuchs an-
tenna. An open wire fed delta loop is
also a good option but requires a 4:1
and tuner. The LDG auto tuners are
a good option.

Power supply — The author has
experimented with Lipo batteries of
the type used in radio controlled
model aircraft, rechargeable batteries
and gel cells. Lipo’s are too sensitive
to discharge, once they go below a
certain voltage they are damaged
forever and that happens way too
easily. A costly experience no doubt!
Rechargeable penlights are quite
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effective but they should be meas-
ured individually with a voltmeter for
abnormally low voltages and re-
moved permanently if low. They will
cause failure! A seven A/Hr gel cell
appears to be the most effective but
can take up a lot of room and heavy.
A good stress test is a good idea af-
ter charging. If it fails the stress test,
it will fail you in the field!

Digital modes — Much has been
said in the past about smart phone
technology and the digital modes. It
is the experience of the author, after
many tests, that this is only a solution
for an ad hoc digital contact. Smart
phones are difficult to use in the field
with their touch screens and very
difficult to use in the sunlight. Smart
phones are also very heavy on bat-
teries while the screen is active. Sim-
ple interfacing to a transceiver is diffi-
cult to achieve. A netbook running
your choice of operating system soft-
ware that can interface to a Signalink
sound card interface is a far better
option. Try to get a larger battery that
can last a few hours under continu-
ous operation. These little computers
generally have good and robust key-
boards. The author is presently look-
ing at the little 5 volt powered Rasp-
berry Pi Linux computer. More about
this little wonder in the future.

Other equipment — These are
GPS's, a compass, maps, signal in-
structions. GPS's are rather heavy on
batteries and it is a good idea to use
a GPS that works off penlight batter-
ies. It is easy and lightweight to carry
spare penlights. In order to deter-
mine direction you need to move

(Continued on page 31)
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while holding the GPS in your hand,
which can be rather time consuming.
In this case, a simple compass can
make all the difference. Know the
magnetic deviation for the area to be
able to determine true north. Batter-
ies can and will go flat. Having maps
on hand can save your life if you ever
get lost. Up to date signal instruc-
tions listing known frequencies for
example can be an enormous help.
Why not carry your ham license and
other documentation too. Do not for-
get a logbook/notepad and pen/
pencil!

Logistics — Food, water and pro-
tective clothing cannot be over em-
phasized. These can be rather bulky
and often determines the size of the

backpack, which ideally should not
be too big unless you are going on a
five-day trip! Of course, the duration
of the trip is relative to the amount of
food and water that needs to be car-
ried. It is a good idea to identify refill
areas before taking on the journey.
RaDAR South Africa has not gone
that far yet but the author has dis-
cussed ideas with other enthusiasts
regarding hiking trips through the
Drakensburg for example. It is rather
difficult keeping a station running for
a few days. It would be rather embar-
rassing being well fed and hydrated
but unable to communicate!

Most important - Have fun!

A Portable 2 Metre Beam Antenna
Jim Brenner, NT4B

s a RACES member (similar
to SARL Hamnet. Ed.), |
need a quickly assembled 2
metre beam antenna. This
could be accomplished easily by
adding parasitic elements to an exist-
ing mobile antenna. The drawing on
page 32 shows a novel, portable, 2
metre antenna based on that prem-
ise.
| begin with a homebuilt J-pole
antenna that has several features to
recommend it; (1) it performs as well
as a commercial roof-mounted 5/8 A
whip; (2) it is small enough to clear
highway obstructions; and (3) it re-
quires no ground plane for proper
operation. It is made of a 147,32 cm
piece of 12,7 mm aluminium tubing.
A 48,89 cm piece of similar tubing
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makes up the matching section
(stub). The J pole is constructed by
mounting a strap of aluminium to the
bottom of each piece of tubing and
an insulator made from a scrap of
plastic at the top of the stub. Keep
3,81 cm between element and stub. |
forced a mounting stub from a bro-
ken mobile mast section into the bot-
tom of my J pole to make for easy
attachment to an existing ball mount.
The antenna is not fed from the ball,
however, but with a separate feed
line attached to the stub with straps
made of scrap aluminium. Vary the
tap point on the stub until the best
SWR is achieved (about 5,08 cm up

from the bottom on my antenna).
The reflector and director ele-
(Continued on page 32)
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(Portable 2 Metre Beam from page 31)

ments are fastened to a 91,44 cm
boom. Also connected to the boom is
a small plywood yoke that fits snugly
into a spool mounted on the driven

ily clear the body of my compact,
hatchback car as the beam is ro-

tated.
For emergency or portable op-
eration, it is easy to pull into a rest
(Continued on page 33)

element. The parasitic elements eas-
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stop and attach the boom to give
your signal a significant boost. It is a
big help to work that distant repeater
or get back to the RACES control
station when far out in the field. The

antenna can be used on Civil Air Pa-
trol frequencies as well. It seems to
operate well from 144 to 148 MHZ.

Used with acknowledgement to Hints and
Kinks, QST April 1987

Mr Streeter and 2 Boy Scouts
Dennis Wells, ZS1AU

Dear Mr Editor,

We have read many stories about
Radio Amateur events of bygone days
and now, the dawn of Amateur Radio
in South Africa.

Our own Amateur Radio opera-
tors are now suddenly waking up to
the fact that we have a unique history
going back over a hundred years! The
reason why | am compelled to give
my story is that nothing is written
about the persons behind the scene
and in John Streeter’s case, about the
two Boy Scouts who were overlooked!

Whenever | read the various arti-
cles about Mr John Streeter, it be-
comes so personal to me because |
consider that | go back the furthest, to
know the true and most accurate story
about Mr Streeter, A1A, reputed to be
the first “broad-caster” in the Cape
Town area, just after the turn of the
century into the 1900’s and prior to
WWH1.

Here is my story, which | can
vouch for, as authentic and true as if it
happened yesterday and as told to
me by those two persons who were
Boy Scouts in their youth and as-
sisted Mr Streeter in his experiments
with “wireless” transmitting over the
ether, 100 years ago!
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John Streeter’s shack in the corner of his
garden at Irwell Street

My grandparents, Mrs and Mrs
James Wells, lived next door to John
Streeter in Irwell Street, Observa-
tory, Cape Town, in the early part
around 1910. A few vyears later
Streeter was experimenting with wire-
less in a little building in the corner of
his garden.

In 1905, Leonard Wells, was born
next door. A few vyears later Len
joined the local Boy Scouts and he
got to know another Scout by the
name of Bill Bryington, who lived
nearby.

Mr

Streeter approached Mr

(Continued on page 34)
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James Wells, his
neighbour and asked if
young Leonard (Len)
could assist in an experi-
ment, which required
many long hours of listen-
ing on a contraption which
consisted of batteries and
coils, etc., and last but not s
least a pair of head- g
phones. | was told that the ®
boys took turns in sitting on a paraffin
tin.

When the local Post Office offi-
cials got to hear about this and the
fact that young Boy Scouts were in-
volved, they approached Mr James
Wells and he was told to apply for a
license to be in possession of these
bits and pieces, as the lads were con-
sidered too young to be in possession
of mysterious things which could be a
danger to them. Mr Wells, was
granted a license, A1B, and was re-
sponsible for the conduct of the lads
and their safety.

It was some time later that Len
heard ‘A1A’ coming over the air very
weakly at first into those headphones,
but it was a start to success.

Things improved over a period of
time and when Streeter had got the
transmitter working to what he consid-
ered the best he could do, he heard a
station in Australia and was able to
make “radio” contact! | was told that it
was such an exciting moment that
Streeter ran down the street, pre-
sumably Irwell Street, and shouted to
his neighbours that he was in contact
with Australia by wireless!

In 1990, | attended a meeting of
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Len Wells, ZS1AU, in 1934

-

‘ John Streeter's headphones

Pensioners and on hear-
ing my name, an elderly gentleman
approached me and asked if | was
related to a Len Wells? Yes, he was
my Father who passed away in 1950.
He said his name was Bill Bryington
and he had something for me and
would bring it to the next monthly get
together. Well | knew immediately
who he was and when we next met,
Bill handed me the headphones which
were used to listen for Mr
Streeter, and he had kept these head-
phones hoping that one day it would
be given to someone who would ap-
preciate them, as they had a history!
Bill told me that several locals like
Peter Gilmour, ZS1K, an Electrical
Engineer, Consultant, came on the
scene after Streeter and did the first
broadcast, overlooking the Cape Flats
from a ridge at Lakeside, near
Muizenberg. The house still stands
and should be recognised for an his-
torical event. Ronnie Gilmour who
took over his father’s call sign when
Peter became a Silent Key in his 90’s
some 50 years ago, confirmed this.
Sadly, Ronnie also became a Silent
Key some 10 years ago while on holi-
day in Gauteng. We were planning to
(Continued on page 35)
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have a round table and putting our
history down on tape, when he be-
came a SK and | consider his pass-
ing as a tragedy and one of the big-
gest blows to the early radio history
of the Cape. Ronnie was 10 years
older than | was and was the Cape
Town City Electrical Engineer, a man
with a brilliant memory.

Historians have written about
Streeter’'s achievements, but have
forgotten the two young Boy Scouts
who assisted John Streeter,
Len Wells and Bill

my Grandfather, Jimmy Wells who
was licensed A1B.

Len Wells was my Father and
eventually became a radio amateur
around 1930 and spent years build-
ing his own transmitter and licensed
as ZS1AU. He became a Silent Key
on 13 April 1950, aged 45 years fol-
lowing a massive stroke.

Bill Bryington was a friend of my
parents. Bill became a Silent Key in
his 90’s, 20 years ago.

That is history!

Bryington, because i
they were never high- &=

lighted! Thosef
two Boy Scouts spent §
monotonous and bor-
ing hours listening on &
headphones with
nothing but SILENCE. §
Oh! We almost forgot
John Streeter in his ra- i
dio shack, about 1926 & ‘ \“‘

Silent Keys  Stil Sleutels

They shall grow not old as we that are left grow old
Age shall not weary them nor the years condemn
At the going down of the sun and in the morning

We will remember them.”

Hulle word nie oud soos ons wat bly vergrys,
Die jare sal hulle nie raak nog die tyd se eis
En, soos die son sak of die mbre ontvou,
Eer hul herinnering — ons sal onthou.”

Martin Coetzee, ZS6BQA Andre Kellerman, ZS6ABZ
Des Woods, ZR4DRW Des Classen, ZS5CJ

Fred Strauss, ZUS5AS Maurice Drinkwater ZS1ACH
Harry Davies, ZS6JRD Kallie Ellis, ZS6BQ
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APRS GPS position encode_,

® Decodes any NMEA-0183 compatible sernial GPS

m Can provide 5V power to an external GPS

® Transmits pesition, altitude, speed, heading

® Supports SmartBeaconing

® Supplied built and tested with case

® Compatible with optional NAVI-S-H-1-4800 GPS

® Two configurations, with all user options switchable
(ExIVAT)

HX1 500mW RF power
,ff’anscelver module
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(Ex1 VAT) : "m & parallel or 255 serial channels
\I High performance double superhet PLL synthesizer
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SkyTracker APRS Beacon - Assembled PG

The SkyTracker is a complete 144 800 MHz APRS beacon conslsm of -

® Integrated u-blox LEA-4P GPS receiver module

= Radiometrix HX1-144 800 transmitter

= Mitsubishi RA0O8H1317M RF power module

8 APRSTracker OpenSource firmware on PIC

8 Frequency - 144 800 MHz, RF Power : 8W (variable)
® Connectors | SMA-F (TX), MCX-F (GPS)

m Very Compact Size : 72 x 56mm

m Optional Active GPS Antenna, 2m Antenna and Case
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