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Klerksdorp Airport on the morning of 1 July 2011 and the launch of the
HABEX balloon. The payload has been connected as the last helium gas is
pumped into the balloon. The balloon travelled about 300 km and landed near
Standerton.

Klerksdorplughawe op die oggend van 1 Julie 2011 en die lanseering van die
HABEX ballon. Die loonvrag is reeds gekoppel terwyl die laaste heliumgas in
die ballon gepomp word. Die ballon het amper 300 km gevlieg en naby
Standerton geland.

Contributions to Radio ZS. Radio ZS is a forum for SARL members to share their amateur radio
experiments, experiences, opinions and news. Manuscripts with drawings and/or photos are
always welcome and will be considered for publication. Articles on disc or e-mail are especially
welcome. Material may be submitted in rtf format. Material may be mailed to The Editor, Radio
ZS, PO Box 12104, Brandhof, 9324 or by e-mail to radiozs@sarl.org.za. The SARL cannot be
responsible for loss or damage to any material.

Disclaimer. The opinions expressed in this publication do not necessarily reflect the official view
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ble for incorrect information published.
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Come out of the cupboard ....

o the people you love and

the people you work with

know you are a radio ama-

teur? This may sound
funny, but | find that amateur radio is
a very secretive hobby. We are too
scared to tell people we are radio
amateurs!

Well, | think the time has come
that you come out of the cupboard
and tell your family, your friends, your
neighbours, your church congrega-
tion and your work colleagues that
you are a radio amateur.

Get yourself a golf-shirt and have
the words ‘| am a radio amateur’ or
your call sign printed on it. Use a
large letter size. Then wear it every
Friday instead of that boring rugby
jersey. | dare you!

And take your handheld radio
with you, remember to switch it on
and use it. The repeaters around
South Africa are much too quiet -
they only get used on Sundays and
then Monday evenings for the bulletin
rebroadcast. The rest of the week -
nothing.

Set up a field station in the local
park, yes, that one down the road
from your home. There are enough
trees to serve as anchors to tie off
the legs of the inverted V and provide
shade for your small table and chair.
Or put up a gazebo next to that port-
able mast. Lug the battery from the
car, connect up the solar panel and
the radio, connect the co-ax from the
antenna, and then after driving back
home to get the microphone, plug it
in, switch on and call CQ. And tell the
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public who stop to
come and look
what you are doing
about amateur ra-
dio. Turn up the
volume so that they *@‘

can hear that station in another part
of the country or neighbouring coun-

try.

Ons moet ophou om weg te kruip in
die radiokamers, kom ‘n bietjie uit en
wys vir die mense in jou woonbuurt
wat amateur radio is. As jou kinders
by die Voortrekkers or Scouts be-
trokke is, dan kan jy hulle help met
CQ Hou Koers en JOTA. Hulle kan
die antenna in die lug kry, die log-
book voltooi, maar die belangrikste,
gee vir hulle die mikrofoon om te ge-
sels met ander Voortrekkers en
Scouts. Daai glimlag sal jy nooit ver-
geet nie.

Maar moet nie daar stop nie, wat
van die QRP kompetisie of die Ra-
DAR kompetisie of die Nasionale
Velddag. Rig 'n veldstasie op waar
die mense van jou woonbuurt jou kan
sien en vertel hulle van die stokperd-
jie.

| challenge you to get out of the radio
shack and set up a field station in a
park in your suburb for the RaDAR
contest and the National Field Day in
November.

Be Surprised by the World of
Amateur Radio!

Dennis, ZS4BS
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Amateur Radio — the most versatile
hobby on earth

Trendy Amateur Radio
Victor P du Preez, ZS6EA

mateur Radio — the most

versatile hobby on earth

through the decades was

able to adapt to and grow
with the latest world communication
trends. To say the least, Amateur
Radio can also be seen as a trend-
setter. Amateur Radio started out
with spark gap transmitters and very
crude receivers with all communica-
tion done in Morse code, although
not the same version of the code we
have today. Development of radio
hardware from thereon happened
through the two World Wars, the
Cold War and up to now, where we
have “miracle radios” in relation to
those of yesteryear. Radios though,
no matter how old or how modern, all
use radio frequency to transmit and
receive data.

The ultimate in radio communica-
tion of course, is to talk to any far-off
person on a one-on-one basis with-
out having to translate code to under-
stand what the person is saying. This
is exactly what happened with radio:
the technology developed from code
transmissions to voice, but both
these modes also started to develop
on its own into modern code trans-
mission and separate voice only
communication. The old VLF spark
gap radios evolved into today's HF,
VHF and UHF hi-tech radios ena-
bling different modes of communica-
tion in one radio transceiver.
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Today's modern satellite technol-
ogy made the commercial use of
Morse code obsolete, even the mili-
tary have found technologies other
than Morse for their coded communi-
cations. In fact, Morse code on ships
has also now been superseded by
more modern modes of communica-
tion. Though many amateurs in the
amateur fraternity seem to have a
negative view towards Morse code,
this mode is still very much in use on
the amateur bands. These days, in
most countries, the entry level re-
quirement of radio amateurs having
to be able to do 12 wpm Morse code
has either been lowered to 5 wpm or
completely scrapped - bringing an
era to an end. So most people
thought and feared would happen.
Indeed, Morse code is alive, well and
living in DXing, contesting and QRP.

To me, it seems that the radio
amateurs still using CW have culti-
vated a more intense regard towards
this mode and are at every opportu-
nity promoting this to their fellow ra-
dio amateurs, either in club newslet-
ters, magazine articles or on the
Internet using their personal web-
sites. From my experience in Ama-
teur Radio, | can honestly say that |
notice no decline in the use of CW on
the bands; in fact, | can vouch for an
increase in the use of code.

(Continued on page 6)
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(Proudly Amateur Radio from page 5)

This, | am sure, has a lot to do
with the QRP trend that in these days
are energizing a huge proportion of
the amateur fraternity to new highs.
The QRP section of the hobby is
nowadays the fastest growing, most
talked about and most written about
topic of Amateur Radio. This includes
QRP operating, QRP radios, QRP
test equipment, QRP kits, QRP an-
tennas, QRP Radio Clubs, QRP
books and so it goes on and on.
Search these QRP topics on the
Internet and you will be astonished;
and remember, QRP operating is

closely linked to Morse code. CW is
the number one ally of the low power
operator; CW will take the low power
signal to places where voice with the
same power cannot go.

We radio amateurs, in these ebb-
ing times, (never mind if you are pro
or anti Morse code) should all take
this QRP trend and run with it! We
should drive this energy to its utmost;
we have to use this opportunity to
our hobby's benefit. Why not try QRP
and CW? | promise you, it will bring
back all those joys of amateur radio
that you first experienced at the be-
ginning. #

Radio Amateurs Recognised for their

Achievements
Hans van de Groenendaal, ZS6AKV

Hannes Coetzee, ZS6BZP, receiving the award, an ICOM IC-7000 transceiver, from
Richard Smuts-Steyn, CEO of Multisource, sponsors of the competition. Johann du
Plessis, ZS6PSS, and Paul van Spronsen, ZS1PVS, both received awards from Lucky

Masilela of Nokia Siemens Networks.

he award for Technical Inno-

vation in Amateur Radio was

at the top of the list of

awards presented at the
South African Amateur Radio Devel-
opment Trust annual award held re-
cently in Midrand.
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The award for Technical Innova-
tion in Amateur Radio was launched
last year. Radio amateurs and tech-
nologists are invited to design and
develop amateur radio projects. The
brief was to be creative and innova-

(Continued on page 7)

Radio ZS



(Radio Amateurs recognised from page 6)

tive and develop something that
would have application in amateur
radio, be it software, amateur radio
and the internet, the development of
compact HF antennas for flat and
complex dwellers or innovation in
emergency communications.

Some interesting entries were
received but after careful evaluation
the entry from Hannes Coetzee,
ZS6BZP, was awarded the prize. He
developed a simple, ground station
for the reception of satellite VHF/
UHF downlink signals, using modern,
state-of-the-art RF ICs in conjunction
with a PC equipped with a sound
card.

Many radio amateurs have an
interest in operating low earth orbit
(LEO) FM satellites but do not want
to invest in the required 70 cm equip-
ment, especially if only the receiver
section will be utilised most of the
time. Software defined radio (SDR)
offers the opportunity to join the fun,
learn about the future of radio and
enjoy all the power of digital signal
processing offered by a PC without
having to break the bank.

SDR is probably like many other
technical terms, a bit of a misnomer,
especially in amateur radio applica-
tions. Military and “professional” defi-
nitions for SDR differ quite a bit from
the excellent SDR freeware that one
can download from the internet.

For many, SDR implies that the
functionality of the radio can be en-
hanced, expanded or kept up-to-date
simply by downloading new firmware
on to the radio. Before the develop-
ment of digital signal processing

July—August 2011

(DSP), it was common practice to
buy additional IF filters for an HF
transceiver. Options included very
narrow filters (typically 250 or 500
Hz) for CW (Morse code) or wider
filters for data communication. In a
modern SDR application, the new
filters are implemented in DSP and
not in hardware. To upgrade a trans-
ceiver, or to keep it current, the latest
features can be installed simply by
downloading a new version of the
applicable firmware.

In presenting the award, Richard
Smuts-Steyn, CEO of Multisource
said that innovation in amateur radio
is close to his heart. One of the com-
pany’s most successful digital radio
products had its origin as D-Star, an
amateur radio digital repeater sys-
tem. The paper describing the design
can be downloaded from
www.amateurradio.org.za/
innovation.htm

The runner up in the competition
is Deon Coetzee, ZR1DE, who sub-
mitted a novel design for an azimuth
and elevation antenna rotator and
controller capable of steering a small
dish.

Nokia Siemens Network Radio

Amateur Awards
Three Nokia Siemens Network
radio awards were presented. The
Garth Milne Radio Amateur of the
Year Award — Technology was pre-
sented to Hal Lund, ZS6WB, for his
support of satellite communication
and encouraging the amateur radio
fraternity to become involved in satel-
lite technology. He was instrumental
(Continued on page 8)
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(Radio Amateurs recognised from page 7)

in promoting the use of the amateur
radio experimental transponder on
SumbandilaSat.

The Operational Award was pre-
sented to Johann du Plessis,
ZS6PSS, for his technical and opera-
tional support to the John Vorster
Technology High school Amateur
Radio Club. Over a number of years,
he has spent many hours assisting
young radio amateurs to master
equipment and over-the-air radio pro-
cedures. Today the club is the most
successful in South Africa, creating
an environment for recreation while
supporting the student’s technical
education.

The NSN Amateur Radio of the
Year award Community service was
presented to Paul van Spronsen,
ZS1PVS, the provincial director of
Hamnet, the disaster communication

division of the South African Radio
League. He was recognised for his
support of Hamnet and its community
service. During the World Cup, he
did duty at the Hamnet control room
for disaster management.

He frequently arranges commu-
nications support for sporting events,
including events such as the Big
Walk, the Two Oceans marathon and
the Argus cycle tour.

He has been involved in numer-
ous Wilderness search and rescue
operations, including two operations
to recover the remains of Elaine
Abrahams from Groothoek Kloof in
the Matroosberg; a search operation
on Table Mountain for a group of
missing climbers and the rescue of a
lost kloofing group in Suicide Gorge,
Hottentots Holland mountains in the
Western Cape.

A Software Defined Radio for the recep-
tion of the Downlinks of Low Earth Orbit

Satellites

Hannes Coetzee, B. Eng (Electronics), M.Sc. (Physics), ZS6BZP
Winner of the 2011 Award for Technical Innovation in Amateur Radio

A simple, innovative ground station using modern, state-of-the-art RF IC’s in
conjunction with a Personal Computer equipped with a sound card is de-
scribed for the reception of satellite V/UHF downlink signals. The proposed
system approach will hopefully generate more activity on the available LEO
satellites.

Introduction

Many people are interested in
operating the Low Earth Orbit (LEO)
FM satellites but do not want to in-
vest in the required 70 cm equip-
ment, especially if only the receiver

8

section is going to be utilised the vast
majority of the time. Software De-
fined Radio (SDR) offers the opportu-
nity to join the fun, learn about the
future of radio and enjoy all the

(Continued on page 9)
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(SDR for LEO Satellites from page 8)

power of Digital Signal Processing
offered by a PC without having to
break the bank.

Software Defined Radio is proba-
bly like many other technical terms, a
bit of a misnomer, especially in Ama-
teur Radio applications. Military and
“professional” definitions for SDR
differ quite a bit from the excellent
SDR freeware that you can download
from the Internet.

To many people SDR implies
that the functionality of the radio can
be enhanced, expanded or kept up-
to-date simply by downloading new
firmware on the radio. In the days
before Digital Signal Processing
(DSP), it was common practice to
buy additional IF filters for your HF
transceiver. Options included very
narrow filters (typically 250 or 500
Hz) for CW or wider filters for data
communications. In a modern SDR
application, the new filters would be
implemented in DSP and not hard-
ware anymore. To upgrade your
transceiver, or to keep it current, the
latest features (e.g. new IF filter
bandwidths) are installed on your
radio simply by downloading the lat-
est or the applicable firmware.

If the above definition is taken to
the limit, it is possible to even classify
a cellular telephone as a Software
Defined Radio as it is acceptable
practice to update your cell phone
with the latest firmware from the
Internet. In Amateur Radio applica-
tions, SDR normally refers to some-
thing quite different (and very excit-
ing): In a typical amateur application
the more accurate term is probably
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Software Defined Demodulator and
not Software Defined Radio.

The band of interest is linearly
down converted to base-band (e.g. 0
— 20 kHz) with a single mixing stage.
The linear mixing process implies
that all the information of the signals
is retained and that only the fre-
quency of operation is changed.

The computer sound card is
used as an Analogue-to-Digital Con-
verter. It is possible to apply many
different DSP processes and tech-
niques on the digitized information.
The ability to “see” all the signals in
the down converted band is very
powerful. This is achieved by per-
forming a Fast Fourier Transform
(FFT) on the data. The result is a
graph of frequency versus amplitude
for the down converted frequency
band. This is also referred to as the
signal spectrum.

It is also common to display the
calculated FFT’s over time in what is
commonly known as a waterfall or a
sonogram. A history of the signal ac-
tivity is then available and this history
can be used to glean a lot of informa-
tion regarding signal activity. It is
even possible to read Morse Code
(CW) signals and some other digital
signals (e.g. Hellscreiber) directly on
the screen.

Requirements of a V/UHF SDR

based Ground Station
It all starts with the antenna. For-
tunately the signals from the LEO
satellites are fairly strong and high
gain antennas are in general not re-
quired. The polarisation of the an-
(Continued on page 10)
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Lot of traffic this morning on the CW
portion of the 20m band, received
with the SDR-IQ board.

Winrad ]25

14050 000

- GY000114

Gain

‘ Figure 1. WinRad Spectrum and Waterfall Display

(SDR for LEO Satellites from page 9)

tenna is however important as the
orientation of the satellite’s antenna
cannot be predicted. Circular polari-
zation is easy to implement and is a
very neat solution. Omni-directional,
“Egg Beater” antennas are very
popular and there are many con-
struction articles on the Internet. My
favourite one is by Georges Wilenski,
ON6WG / F5VIF and is available at
htip://pagesperso-orange.fr/onéwg. It
is attached as a reference at the end
of this article.

The Antenna does double duty
and also serves as an input band
pass filter for the band of interest (2
m / 70 cm), simplifying the realisation

10

of a SDR based receiver. With the
antenna sorted and referring to Fig-
ure 2 the next step to the heavens is
a Low Noise Amplifier (LNA).

Low Noise Amplifier
Fortunately very low noise (Noise
Figure < 1dB) Monolithic, Microwave
Integrated Circuits (MMICs) are now
freely available at very reasonable
cost. They require minimum external
components and also posses excel-
lent strong signal capabilities. The
HMC616LP from Hittite Microwave
Company is a wideband device cov-
ering both the 2 m and 70 cm bands
with excellent performance. With the
(Continued on page 11)
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Antenna

Figure 2. SDR Based V/UHF LEO Earth Station Block Diagram

Figure 3. ON6WG’s 2 m and 70 cm Egg Beater LEO Satellite Antennas

(SDR for LEO Satellites from page 10) Complex (I-Q) Mixer
circuit optimised for 70 cm, excellent Referring back to the basic SDR
results are still achievable on 2 m. block diagram of Figure 2, the next

(Continued from page 12)

July—August 2011 11



V=45V,
13

Components For Selected Frequencies
Tuned 175-230 | 230-660 MHz +
Frequency | MHz 2 1nF K} c

3= 470nF
Rbias 2kQ 3.92kQ :I: I

L1 82nH 47 nH

L2 82nH 51nH HMCE 16LP:

b O 00T U

OO

N mn

O
RFIn il L owon
I o L5 5z
O
O
i

PACKAGE
BASE GND
Rbias: c1 :I: 10nF

Figure 4. Hittite’'s HMC616LP
typical application circuit for a
LNA with a 0,5 dB Noise Fig-
ure on the 70 cm band

exciting!

Local Oscillator (LO)

The only remaining build-
ing block for the SDR LEO re-
ceiver is the Local Oscillator.
The Hittite down converter
uses a LO at the operational
frequency, in this instance

(SDR for LEO Satellites from page 11)

building block that is required is the I-
Q Down Converter. The required
functionality is implemented on a sin-
gle, modern IC. The Hittite
HMC597LP is a wide band device
operating from 100 MHz to 4 GHz
and with a suitable Local Oscillator
(LO) it opens the door for other
bands (e.g. 1,3 and 2,4 GHz) as well.
Once again the antenna will do duty
as input band pass filter for the band
of interest, keeping things simple and

HMC597LP4

VeelO CTRFI
GND
LOP
LON
GND

N/C

GND
RFP
RFN
GND

CTRFQ

PACKAGE BASE

VeeQ[ R

Figure 5. Hittite’s HMC597LP I-Q
Down Converter Functional Diagram
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435,350 MHz for SumbandilaSat.

Silicon Laboratories manufac-
tures Crystal Controlled Oscillators
(XO’s) that can operate over a wide
frequency range. These oscillators
are very compact (6-pin IC’s) and
requires no external components.
The SI590 is factory programmed for
the required frequency and does not
require a micro-processor to set it up.
Silicon Laboratories gracefully sup-
plied samples at 435,350 MHz for
Sumbandila’s down link and also at
145,825 MHz, the International
Space Stations’ down link frequency.
With these modern state-of-the-art
IC’s, the requirement for complex
frequency multiplier chains or Phase
Locked Loops has totally fallen away,
especially seen in the light that with a
suitable sound card it is possible to
operate over a bandwidth of nearly
100 kHz.

The outputs of the quadrature
down converter are fed to the stereo
line input of the PC’s sound card
where they are digitised and proc-
essed. The demodulated audio is

(Continued on page 13)
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Figure 6. Silicon Lab’s SI590 used as
a 435,350 MHz Local Oscillator SDR
Software

(SDR for LEO Satellites from page 12)
played via the sound card over the
PCs loudspeakers.

There are quite a few suitable
SDR programs available on the Inter-
net. Options include WinRad, Rocky
and Spectravue, to name just a few.
With a common, AC97 standard
sound card it will be possible to view
and demodulate the spectrum 20
kHz either side of the LO frequency
(thus 40 kHz in total). Higher spec
sound cards with a higher sample
frequency (96 kHz) will allow opera-
tion over nearly 90 kHz.

Any signal activity can immedi-
ately be seen on the waterfall dis-
play. Doppler shift can be easily de-
termined and the Automatic Fre-
quency Control (AFC) functionality
can track the signal ensuring that the
downlink is always properly tuned.

To listen to the signal, simply
click on the signal of interest, select
the applicable demodulator, filter

___10.700.00 «:: &a

Avgs
- ——= speed @ R Row 234 1
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;;;;;

bandwidths, AGC settings, noise re-
duction functionality, etc. (In DSP the
possibilities are endless!) The de-
modulated audio is played via the
sound card over the PCs loudspeak-
ers. The result is a very powerful re-
ceiver using the minimum of external
components.

Building the Prototype

RF Design Laboratories (owned
by Allan Soul, ZS1LS) generously
supplied evaluation boards of the
Hittite IC’s. This reduced the devel-
opment time considerably.

A 5 V power supply powers the
Hittite Low Noise Amplifier and
Quadrature Down Converter. Three
1N4007 diodes in series are used to
drop the supply to just below 3 V as
required by the Sili-
con Labs oscillator.

Provision  has
also been made to

(Continued on page 14)

Figure 7. WinRad
Spectrum and Wa-
terfall Display of
one of the first con-
tacts made through
SumbandilaSat.
(SDR recording
done by Allan Soul,
ZS1LS)
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(SDR for LEO Satellites from page 13)

operate on 2 m or to supply the SDR
with an external LO to allow the SDR
to operate over wider frequency
ranges or on other bands.

The Road Ahead

The sensitivity seems to be a bit
on the low side and this will in the
near future be rectified by replacing
the RF output transformers of the
Quadrature Down Converter evalua-
tion board with low noise audio op-
amps. The RF transformers are
meant for higher frequencies and the
insertion loss seems to be quite high
at base-band audio frequencies.

A RF switch is also planned for
the LO path to select 70 cm, 2 m or
an external LO input. This will greatly
increase the functionality of the SDR.

The higher spec remote control
“garage door openers” uses a 13,6
MHz crystal and a Phase Locked
Loop multiplier (x32) to generate a
low power 433,5 MHz signal. By re-
placing the 13,6 MHz crystal with a
low cost, HF signal generator (e.g.
the DDS signal generator kit pro-
duced by ZS6AHQ) it is possible to
build a high performance variable
oscillator that will easily cover total
70 cm band. It should even be possi-
ble to cover the 2 m band with some
versions of these remote controls
that implement a sixteen times multi-
plier. This opens the door to even
greater opportunities including the
137 MHz weather satellite band. I'm
very excited about this and once
again RF Design Lab has already
generously supplied evaluation

14

boards for this upgrade to SDR re-
ceiver.

Another wideband LO option that
will further utilise the potential of the
SDR was recently “discovered”:
PAOKLT has a kit available that uses
the SI570 in a standalone, low noise
synthesized VFO that operates from
3,5 MHz up to 1 417 MHz, depending
on the version of the SI570 selected.
If the highest specification SI570 is
selected the door is opened to the 23
cm band as well. The picture just
gets better and better! More informa-
tion is available at http://sdr-kits.net/
PAOKLT/PAOKLT.html.

Summary

The prototype 70 cm SDR based
LEO satellite receiver has been com-
pleted using evaluation boards and is
performing quite well. Provision was
made to expand the basic receiver to
also cover other bands (2 m) as well
as wider frequency ranges with the
aid of an external oscillator. The pro-
totype is inherently wideband and
with a suitable LO it will be possible
to also receive the microwave bands
(23 and 13 cm) and the weather sat-
ellite bands.

The design goal of moving as
much as possible of the complex sig-
nal processing (filtering, demodula-
tion, amplification, etc.) to a com-
monly available platform (Personal
Computer) leaving only a simple RF
front end to construct has been
achieved.

References
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(Continued on page 15)
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"Eggbeater” Antenna VHF/UHF

Georges Wilenski, ON6WG / F5VIF

or the enthusiastic listeners

or the licensed amateur sta-

tion wishing to experiment

with satellite transmissions
without investing a large sum of
money in rotators and tracking sys-
tems, here is a very competitive an-
tenna. It will appeal to those with no
space for large arrays, or for those
who simply wish to experiment with
circular polarization for terrestrial
transmissions.

Introduction

This antenna was conceived
mainly for high-speed digital trans-
mission via satellite. Another reason
was the need for a compact system
due to the local environment of my
station (mountainous region with high
hills and obstacles too close to my
station, no space to safely place ro-
tatable Yagi antennas). If the horizon
is unreachable for RF signals, that
leaves only the sky above us.

To use the high-speed digital sat-
ellites, the level of signal reaching
the TNC must be high enough to cor-
rectly decode the packets. For exam-
ple, | mainly use an AEA/PK-96 TNC,
which requires at least 200 millivolts
p-p at the input. To have this level
when receiving 9 600-Baud packets,
there must be at least an S-3 show-
ing on the S-Meter of my receiver.

July—August 2011

Design

The antenna is made of two full
waves loops, mounted at right angles
to each other. Then coupled 90 de-
grees out of phase over a horizontal
circular reflector. With this configura-
tion, the antenna is omni-directional
and circularly polarised. Changing
the feeder connection from one loop
to the other loop will effectively
change the polarisation between
RHCP and LHCP. The reflector gives
a noticeable 'gain’ as we will see
later. Thus, this design can be espe-
cially good for low earth orbiting sat-
ellites (LEO); ISS and PcSATS being
good examples. It is in fact an im-
proved design of the 'Turnstile' an-
tenna.

NB. We will discuss vertical and
horizontal field patterns for “Turnstile”
versus “Eggbeater” later in this arti-
cle.

At the horizon, the polarisation is
linear and horizontal. As the eleva-
tion increases, the polarisation be-
comes more circular, proportional to
that increase in elevation.

Design and calculation
At VHF frequencies and above,
the relation between the diameter of
the loop and the diameter of the wire
(or tube) that makes the loop is quite
small. The length of the circumfer-
(Continued on page 16)
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(Eggbeater Antenna from page 15)

ence of the loop must be
increased in relation to ;
its wavelength. It is also i
dependent of the kind of { r
material used. \

To build a VHF loop, e T
4% needs to be added to “xl-?,----'

its original length. A UHF

VHF Eggbeater Calcula-
tion:

\ - Copper 2-mm diameter
used for preliminary test.

- Flat aluminium rod 10-
; mm size used for the pro-
totype.

Calculation of the loop

loop will require 10% —_ t¢  |length: 300 / F MHz + 4%
added to the original to-| =y —> 300 /145 = 2,0689
tal length. metres (say 207 cm).

Each of the two loops forming
the antenna has an impedance of
100 ohms, and when coupled in par-
allel, they offer an ideal 50 ohms im-
pedance. We will use the properties
of a quarter-wavelength coax line to
achieve a 90-degree phase differ-
ence between the two loops in order
to obtain circular polarisation.

As the design is a derivative of
the 'Turnstile' antenna (dipoles being
replaced by loops), we will use a
similar ground reflector. The dimen-
sions of which will be equal to those
used for a 'Turnstile' antenna except
for the distance between the loops
and the reflector. The 'Eggbeater'
being spherical in shape, the reflec-
tor will be of circular design and
made of at least 8 quarter wave-
length radials. Distance between
loops and reflector: 1/8 wavelength
(best result provided by 4nec2).

The antenna design software
'4nec2' (outstanding!) was used to
optimise and produce field patterns
for the diagrams illustrating this arti-
cle. Note: Increasing the space be-
tween loops and reflector will result
in a lower gain and a lower angle ra-
diation pattern.

16

Therefore 207 cm + 8,28 cm =
215,28 cm circumference. As the
bandwidth of the antenna is quite
wide, we can round the result up to
216 cm. (We all know that shortening
is easier then lengthening something
after cutting it).

Phasing line: RG62 A/U quarter
wavelength coaxial cable - imped-
ance 93 ohms

Phasing line calculation: [(300 / F (in
MHz) / 4] x coax velocity factor —>
(300 /145) / 4 then x 0,86 VF = 44,5
cm

UHF Eggbeater Calculation:

- Copper wire 2-mm diameter used

for preliminary test.

- Brass tube 4-mm diameter used for

the prototype.

Calculation of the loop length: 300/ F

(in MHz) + 10% —> 300 / 435 =

0,6896 meter (say 69 cm). Therefore

69 cm + 6,9 cm (the 10%) = 75,9 cm

(say 76 cm circumference).

Phasing line: RG62 A/U quarter

wavelength coaxial cable - imped-

ance 93 ohms

Phasing line calculation: [(300 / F

MHz) / 4] x coax velocity factor —>
(Continued on page 17)

Radio ZS



—[CIx] @ Geomeny (F3)

%5 Pattern  [F4)
Show Farfeld o
Tot-gain [dBic]
Moini-All: 6.45 4B
435 Mhz

Compate  Plok
Veitical plane | ©
Loopsi5a out

A

" 593« dBic < 645

Phi= 0 16" Max gain The: 30 | Theta : 80

Show View Vahdate Curents ©oici
=i Segm Pl

~ioixf|| Fig 1 'Eggbeater' over
a perfect ground re-
flector (spacing is 1/8

wavelength)

435 Mhz

Fig 2 ' Eggbeater' an-
tenna with eight radials
over an average

o ground, height of the

antenna: 5 m. On 70
cm with only eight radi-
als, the ground has still

(Eggbeater Antenna from page 16)
(300/435)/4x0,86 VF = 14,83 cm

Field Pattern diagram
The diagram below shows the
field pattern of an 'Eggbeater' an-
tenna over a perfect ground reflector.
The next field pattern shows the
'Eggbeater’ antenna over an average
ground reflector (soil). A dramatic
change in the field pattern appears
due to the poor reflecting properties
of the ground. In fact, the first case
favours high and very high radiation
angles (from 30 to 90 degrees). The
second case favours low radiation
angles. This was confirmed at the
time of the prototype test (See
'Practical tests and results' column).
In Fig 2, under a vertical angle of
25 degrees one can see clearly the
increase of the gain which is passing
from 3,76 dBi (maximum value fig 1)
to -/- 8 dBi (maximum value fig 2) as
well as large losses over 30 degrees.
To improve the field pattern of
the antenna and to approach as
much as possible to the Fig 1 dia-
gram, the reflector must be covered
with a thin aluminium lattice (the one
for mosquitoes is perfect) or one can

July—August 2011
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also use an aluminium, or better, a
copper disc.

The diagram below shows the
radiation field pattern of the classical
"Turnstile' antenna. Fig 3 allows us to
compare the 'Eggbeater' versus the
"Turnstile' antenna.

'Eggbeater’ versus 'Turnstile'

a) A comparison between diagrams

shows that the 'Turnstile’ antenna

favours rather high vertical angles

(55 to 90°) while the 'Eggbeater’ an-
(Continued on page 20)
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KENWOOD TH-D72E

Kenwood's latest dual-band portable comes with full
APRS(tm) and Echolink(tm) support, built-in Packet TNC,
mini USB port, 1 000 memory channels, cross-band re-
peat and Sky Command capability. For its size and
price, a high performance GPS is also featured.

MFJ-269PRO

' _'-1 In addition to the very sought after
- MFJ-259B and the existing MFJ-

269 (1.8-170 MHz/415-470 MHz), the re-

' cently released MFJ-269PRO covers 1,8 -

' 170 MHz and 430 - 520 MHz. All the models

' are ideal for checking unknown antennas, 1

| complex impedances with series resistance

| and reactance, locating breaks in a coax

feed-line, determine coax loss or velocity fac-

tor of the cable. Additionally, it has a built-in

frequency counter and a charger for NiCd/Ni-

Mh batteries.

YAESU FT-857D

The world's small-
est HF/VHF/UHF mobile trans-
ceiver with optional remote
head. 100 W on HF/6 m, 50 W S
on2m, 20 W on 70 cm. Built-

in DSP. ,

Ideal holiday or DXpedition rig




\CCESSORIES

In stock

IFJ700A/B RF sup-
ression chokes for
3G-58 and RG-213

[FJ-16C06 ceramic
insulators

HyGain
BMK3/TH5DXX/TH7
DX trap caps

:1 and 4:1 baluns

MHz - 3 MHz Hand-
held Frequency
Counters

-Way/3-Way/4 Way
coaxial switches

Surveillance ear-
phone/mic for
enwood portables
ymmercial and ama-
teur)

1G-213 and RG-58
coax cables and
connectors

DAIWA CN-801H

Highly accurate Forward Power and Reflected
Power Cross Needle SWR with large 9 cm x 8 cm
display. Frequency coverage is 1,8 - 200 MHz.
Power handling is 20/200 W/2 kKW

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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(90°), there is a 2 dB differ-
ence in favour of the|:
"Turnstile' antenna. However,
at a vertical angle of 40°
there is a 2 dB difference in|
favour of the 'Eggbeater' an-
tenna.

b) The noise level produced
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by a loop antenna is well un-

Fig 3. 'Turnstile' antenna over a perfect ground

der the one produced by a |reflector
dipole, rising favourably the 70cm |30 | 432|435 | 436 | 437 | 438 | 440
signal / noise ratio. SWR: |13 121010111213
c¢) The gain of a loop is 1,25 dB over 144 145 126
a dipole antenna. SWR: 11

One can conclude that perform-
ances of these two antennas are posed test.

very close. For terrestrial transmis-
sion, low vertical angles are used, so
according to the diagrams results,
the 'Eggbeater' antenna seems to be
the best compromise.
d) Practical construction of the
'Eggbeater’ antenna is more com-
pact, (reflector to antenna distance is
1/8 wavelength in the 'Eggbeater’
design versus a 1/4 wavelength
(minimum distance) in the ‘Turnstile’
design.

A perfect match between an-
tenna and feeder can be also easily
reached on the 'Eggbeater’.

Practical tests and results:

A SWR of 1,0 means that there
was no deflection of the needle on
the SWR meter.

Three satellites transmitting with dis-
tinct power were chosen for the pro-

20

1) GO-32 Power 1 W / Turnstile an-
tenna / Circular polarisation / 9 600-
Baud digital transmission, frequency
435,225 MHz

2) LO-19 Power 400 mW / Turnstile
antenna / CW telemetry signals, fre-
quency 437,125 MHz

3) CUTE-1 Power 100 mW / 2 wave-
length monopole antenna / linear po-
larisation / CW telemetry signals, fre-
quency 436,8375 MHz

These measurements must be
taken with circumspection, as values
are only correct for this configuration.
However, the beginner will have a
good idea of the possibilities offered
by this type of antenna, because very
frequently the 'S-Meter' is the degree
of reference of the radio amateur’s
mind. These results are also confirm-
ing the field pattern of the antenna.

(Continued on page 21)
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Level of received signals: (with a 20 dB Pre-amplifier and TS-9500 as receiver)

Elevation 0° 10° 20° 30° 40° 50° 60° 70° 80° 90°
GO-32 S0-1|/S1-2|S2-3|S3-4|S4-5|S5-6|S7-8|S8-9|S9-9| S9-
+20 40+
LO-19 S1>|S5-6|S6-7|S7-8/S8-9|/S8-9| S9 S9 S99+
CUTE-1 SO S1 S2 S3 S4 S5 S6 S7 S7 S7

(Eggbeater Antenna from page 20)

Signal computation

To know what kind of antenna we
need to use to receive a fixed satel-
lite, we can calculate its signal level
arriving on the receiving antenna.

This is being out of the outline of
this entry, the reader will refer with
great interest to 'Predicting signal lev-
els' chapter in the 'Satellite Experi-
menter's Handbook' (Davidoff) pub-
lished by the ARRL (Revised Edition
"The Radio Amateur's Satellite Hand-
book’).

Practical building

Practical building is left to the indi-
viduals own imagination. PVC water
pipes and sleeves used by plumbers
will provide a very convenient assem-
bly system. Loops could well be at-
tached to the side of a PVC sleeve
that is closed by a cap, thus making
the whole system watertight. Coaxial
cable should then be connected in-
side the sleeve and the whole sleeve
assembly can be fitted on to a length
of PVC pipe, actingasamast. A'T'
piece can be inserted at the middle or
bottom to extract the coax feeder.

NB. Be warned that some PVC
pipes have very poor dielectric char-
acteristics on VHF or UHF. In this
case tuning of the antenna will not be
possible e.g. high SWR, cannot find
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resonance etc... (it was the case here
for the UHF antenna). If this is the
case, the loops must be mounted on a
better quality dielectric component.
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\ Fig 4 Practical building

Practical building schematic

The ground reflector is not shown
to avoid overloading the schematic.
However, it is normally made of eight
aluminium radials connected to only
one central point and obligatory cov-
ered with an aluminium lattice (the
type for mosquitoes is perfect). The
reflector will be attached to the central
mast supporting the antenna itself.
Radials can be attached around the
mast simply using a stainless steel
clamp.

(Continued on page 22)
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(Eggbeater Antenna from page 21)

=

Fig 5 ' UHF Eggbeater Antenna'

The VHF model can be strengthened
by adding a vertical PVC pipe of
around 1 cm diameter at the centre
(See Fig 6).

half-wavelength antenna and a S-9
report on the ' Eggbeater' antenna.
The vertically polarized 'Beaujolais’
UHF phone repeater situated about
85 km away to the north cannot be
used using a vertical collinear an-
tenna; its signal is also S-5. With the
UHF 'Eggbeater' antenna, its signal
is over S-9 and it can be opened and
used at any moment. Several other
tests were also conducted with hori-
zontally polarised terrestrial stations.
The results were also very good. As
the antenna is circularly polarised, it
is very easy to work vertically polar-
ised stations as well as horizontally
polarised stations without any polari-
sation change.

Right Hand Circular Polarisation:
schematic and connections

e - SETEW

_=—-Antenna

174 wavelength
RG62

phasing
line

Fig 6 VHF Eggbeater

Terrestrial traffic

Tests conducted to listen to verti-
cally polarised terrestrial stations
have shown the superiority of the
'Eggbeater' over a half-wave vertical
antenna. The 'Mount Revard VHF
repeater situated about 60 km away
has a S-5 report on my 2 m vertical

22

T~ coax.
52 ohns

Fig 7. 'Eggbeater' antenna, bottom
side, looking vertically to the sky

Polarisation interchange by switch or

relay (See details in the 'Eggbeater
Antenna ' Part 2).

We can easily switch from RHCP

to LHCP by connecting a manual co-

(Continued on page 23)
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(Eggbeater Antenna from page 22)

axial switch or a coaxial relay switch
at C and D (Fig 7). However, we
have to know that in general, when a
received signal is inverted, the differ-
ence will not be more than 30 dB.
Furthermore, except in some special
cases, duration of inverted signals
are often short. Therefore, having an
antenna equipped with a polarization
interchange system is not essential.
It is just an advantage.

Results shown in the table 'Level
of received signals' (page 21) were
taken using RHCP only.

It must be known also that the
polarisation of some satellite will ap-
pear inverted after their pass at the
zenith of their trajectory related to the
receiving terrestrial station.

Explanation of this phenomenon
can be found in the 'Satellite Experi-
menter Handbook' or in the new
Davidoffs edition 'The Satellite Hand-
book' (see Bibliography and Appen-
dix).

Conclusion

The antenna can still be im-
proved. The horizontal field pattern is
not exactly circular, but very slightly
elliptical. This is first due to the feed-
ing system that is unbalanced
(coaxial cable) while the loops are
balanced. To solve this problem the
use of a balanced phasing section for
coupling the loops is necessary. A
BALUN would be also used to have a
perfect balanced field pattern. Ferrite
cores placed around coaxial line
could be used for this purpose.

Bibliography:
July—August 2011

The following works were useful to choose and
elaborate this high performance, low budget an-
tenna. Pages and editions are not reported be-
cause page numbers can differ from one edition
to another.

ARRL Antenna Book

Chapter...... .Wave attenuation; VHF propagation
beyond line of sight; Reliable VHF coverage (path
loss); Matching devices at the antenna: the quar-
ter-wave transformer; Quad: dimensions for vhf /
gain

The Satellite Experimenter's Handbook (Davidoff)
(or Revised Edition 'The Radio Amateur's Satellite
Handbook). Chapter....... Delay and phasing lines;
How to change sense of polarity (Polarisation /
Sense); Calculating EIRP (Gain and EIRP); Pre-
dicting signal levels; Predicting relative link signal
levels

To design and create field pattern diagrams, the
following software was used:
4nec2 by Arie Voors, http:/home.ict.nV~arivoors/

Satellite information

GO-32 http://mvw.technion.ac.il/ASRI/techsat/
LO-19 http://www.lusat.org.ar/

Cute-1
http://iss.mes.titecli.ac.jp/ssp/cubesat/index e.ht
ml

Commercial manufacturer:
M2 Antenna Systems. Inc. www.m2inc.com
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users in case of need.

Special thanks also to Nigel, G4DCQ, for his

comments, suggestions and improvements to the
English text.
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Amateur Radio in Space

By Eddie Leighton ZS6BNE

inux is an amazing operating

system but beware, the hard-

ware and software do not

always agree with one an-
other! For work and my own pur-
poses, | looked at various Linux
“Flavours” and have settled with Ub-
untu Linux, version 11.04 (the latest).
Now you may ask what has Ubuntu
Linux to do with the satellites.

Pass details for AO-

51 (orbit 36984)
Observer: ZS6BNE,
Lichtenburg, South Africa
LAT:-26.18 LON:26.18

AOS: 2011/07/13 15:28:49 Local
LOS: 2011/07/13 15:41:04 Local

Or graphically

Download the ISO file
from the following URL

Time Az  El Range Footp

http://www.ubuntu.com/
download/ubuntu/download
(or just search for Ubuntu
Linux 11.04). It's a matter of
writing this image to a CD

2011/07/13 15:28:49 146.26
2011/07/13 15:29:26 143.37
2011/07/13 15:30:02 140.03
2011/07/13 15:30:39 136.17
2011/07/13 15:31:16 131.65

0.00 3122 5817
1.93 2911 5808
3.94 2706 5800
6.03 2510 5792
8.20 2325 5785

2011/07/13 15:31:53 126.34 10.41 2155 5778
2011/07/13 15:32:29 120.11 12.60 2003 5771
2011/07/13 15:33:06 112.83 14.64 1875 5764
2011/07/13 15:33:43 104.49 16.38 1776 5758

(and in so doing, creating
an installation CD), booting
from the CD and installing
Linux (if your PC hardware

is compatible of course). It
can be safely installed on
your Windows hard disk
and a dual boot option will
be configured for you. That
is if you still want to go back
to Windows! Ubuntu Linux
has options to install addi-
tional free software very
easily via the Internet. One
of these is GPredict. GPre-
dict is a simple to set up

2011/07/13 15:34:20 95.20
2011/07/13 15:34:56 85.31
2011/07/13 15:35:33 75.33
2011/07/13 15:36:10 65.79
2011/07/13 15:36:47 57.11
2011/07/13 15:37:24 49.48
2011/07/13 15:38:00 42.92
2011/07/13 15:38:37 37.34
2011/07/13 15:39:14 32.61
2011/07/13 15:39:51 28.58
2011/07/13 15:40:27 25.13

17.59 1710
18.08 1683
17.77 1696
16.69 1748
15.02 1836
12.97 1955 5729
10.75 2100 5726
8.48 2265 5723
6.24 2447 5721
4.07 2641 5720
1.99 2845 5719

5752
5746
5741
5737
5733

satellite prediction program. It has a
graphical user interface and provides
all the information needed to work
the satellites. Here are examples of
pass information retrieved from
GPredict.

24

It can be seen from the text data
and even more easily from the
graphical representation that the sat-
ellite prediction path is from South to
North. For RaDAR deployments

(Continued on page 25)
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(Amateur Radio in Space from page 24)
away from any support systems, all
that is needed is a printout of the
above image and successful satellite
communications can take place. Of
course, it is always a good thing to
know what frequencies are opera-
tional for a given pass. It is best to
consult the AMSAT or related web-
site for this information.

| was introduced to Linux while
researching the Digital modes for

“Get the message through” using a
FM LEO Satellite.

Note AO-51 is going through a
bad patch presently due to its batter-
ies and being in eclipse for much of
the time. There are still other FM sat-
ellites like the much unused SO-50,
SO-67 and HO-68. With the current
HF conditions, this option is certainly
worth trying!

CU on the Sats!

RaDAR emergency com-

to programs like FLDigi
and PSKMail. FLDigi is
part of the Ubuntu Linux
standard installation list
(as is GPredict)! Installa-
tions can be easily initi-
ated in Linux almost at
“the push of a button.”
You do need Internet ac-
cess though. WA

| have sent APRS
beacons very successfully
via AO51. Digital modes
are very similar. The latest
mode on FLDigi is
PSK500, which is incredi-
bly fast! One could easily

= Data

Polar
Lichtenburg N

Az/El

Print

Save | | Close |

The ‘Extra’ Adventure

Vidi la Grange, ZS1EL

bout 30 years ago, some
technical problems surfaced
at a Chicago manufacturer
of steel furniture. | was the
Technical Representative of the pro-
ducer of the cold rolled steel for this

July—August 2011

company in South Africa. While | was
enjoying a QSO with Tim on 20 m
CW one evening, | had a phone call
from my manger to discuss the Chi-
cago issue. To cut a long story short,

(Continued on page 26)
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(Extra Adventure from page 25)

| found myself on an airline headed
for Chicago within a week from that
phone call. Despite the mad house of
getting all the arrangements made, |
still found time to let my friend Tim,
know that | will be in the area. The
way things worked out, | spent a
weekend with him and his family be-
fore the Chicago mission. He was a
Volunteer Examiner and suggested |
try to pass the novice test.

| thought this was a wonderful
opportunity of getting a true and
worthwhile memento. Tim gave me a
crash course in American radio regu-
lations and allowed me to do some
cramming before taking the written
test, which | managed to scrape
through. Having known Tim for a
long time on 20 m CW and chatting
at 25 wpm + most of the time, he de-
cided that he could certify my ability
of sending and receiving 5 wpm
code without putting me to a formal
test, which could have been fun any
way. In those days, the requirement
was 5 wpm for a novice license. After
returning home, | received my Ameri-
can novice license. It was a long and
complicated call, KASAOG, but never
the less | was very proud of it.

I met my wife, Hester, born in
Ohio, on 20 m CW. After a long radio
romance and visits back and forth,
we realised that we needed to be
together on a permanent basis. Dur-
ing Hester's visit to South Africa, |
took her out for dinner one evening,
with an engagement ring hidden in
my pocket. | proposed to her in the
moonlight on the banks of the Vaal
River. Although pretending to hesi-

26

tate, it was a quest she could not
easily turn down. She had come to
South Africa in great anticipation with
a one-way ticket. However, this is a
story on its own, which | will keep for
later. We settled in Vereeniging, an
industrial town south of Johannes-
burg. | set up a station in the apart-
ment we bought and it did not take
long for Hester to apply for DXCC
using her new South African call
sign, ZS6ESU.

In 1999, we decided to plan a
visit to family and friends in the USA.
Her family and most of our mutual
friends were spread out all over the
USA from east to west and north to
south. The most practical way of
making the best of time and re-
sources to our disposal was to fly to
a starting point in the eastern USA
and then work our way around the
continental USA by Amtrack. They
offered a 30-day travel pass, which
allowed travel from any destination to
any destination in the USA, within 30
days from getting on a train for the
first time to getting off for the last
time. Planning started about 4
months before our departure. Word
spread like wild fire amongst family
and friends about our plans and it
was difficult to match a wish list with
what was practically possible. Family
visits were priority number one. Visit-
ing started with a few days at friends
in Asheville, NC. From there we con-
tinued in a large counter clockwise
circle, first north then west to Wash-
ington state then south down the
coast of California. The last leg of the
journey was east via Arizona and

(Continued on page 27)
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New Mexico to Dallas where the Am-
trak trip ended.

Spending so much time on a
train was delightful and many hours
went by in the glass top observation
car on the second deck of the train. |
will never forget the vast planes of
Montana, the spectacular Rocky
Mountains and the forests of Wash-
ington State. As | will tell you shortly,
one of the important amateur radio
visits on the agenda was with our
friend, Henri de Wet, N5SKA. He and
his wife, Rikki, are originally from
Cape Town and decided to settle
near Dallas, Texas many years ago.

As soon as the planning for this
trip started, my mind went straight
back to the American Novice license
| got during my visit with Tim. What if
| could upgrade to an American Extra
license! The idea really took hold of
me and | became quite enthusiastic
and even obsessed with the possibil-
ity ... the main question being: How
do | go about it. Henri, a good mind
reader, started thinking about what
could be done to make a four-in-one
test session possible.

Considering all the constraints,
this was not an easy task. In the first
place, Henri was not allowed to be
part of a Volunteer Examiner team
due to him being a personal friend of
mine. What was more; we only had
one night stay over with Henri and
Rikki, which gave the project a very
small window of opportunity. | had
one chance to attempt passing Tech-
nician, General, Advanced, Extra and
a 20 wpm code test in succession
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with, maybe a cup of tea or coffee in
between.

This was quite a mission but the
very thought of a possible American
Extra amateur license got me enthu-
siastically searching for study mate-
rial on the Internet. As soon as the
date of the visit to Whitewright was
fixed Henri stated assembling a local
Volunteer Examiner team for that
one evening. Long before leaving
South Africa, | downloaded pages
and pages of exam material in the
form of questions and answers from
the Internet to work on. Fortunately
the technical parts were not hard to
learn because | have been a radio
amateur for many years. The real
tricky parts were to memorise the
different satellite modes and other
regulatory matters, which were very
different to what | was used to in
South Africa.

The trip went very well, visiting
with relatives who | have never met
before, getting back on a train, travel-
ling for a few days then visiting
again. During quiet times of the jour-
ney, | kept practicing answering
some of the test question sets | had
printed. As time went on, and we got
closer to Texas, | started feeling
more and more confident.

The De Wet hospitality started
when Henri met us at the Dallas rail-
way station at about noon. He drove
off to Whitewright, about 40 miles
north of Dallas. On the way he called
a friend on the 2 m repeater and in-
sisted | talk to him to show off my
South African accent ... | did not
quite know what to say but did re-

(Continued on page 28)
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ceive a few comments about my
strange accent. After that brief chat
we had a few other callers in succes-
sion. | felt like rare DX on a 2 m re-
peater! Fortunately Henri did not al-
low this to go on for too long, as |
was dying to hear more about the
test session planned for that evening.
He told me that Rikki, had cleared
her sewing room and that he had a
table and chair set up there for the
test. The Volunteer Examiners team
was made up of three local VEs, who
were scheduled to assemble at his
house just after 7:00 pm. We arrived
at his house, which is on a smallhold-
ing in the late afternoon. After un-
packing we visited for a while and
were shown around the shack, an-
tenna farm and of course the vegeta-
ble garden. Then, back in the house |
was shown the sewing room. There
was nothing except a table in the
middle of the room with a straight
back wooden chair behind it. My
gosh, | felt the nerves choking me up
and looking at this set-up it reminded
me of what | have visualised about
electric chair style executions!

Then, soon after sunset, the
team rolled up and | was introduced
to Mike lhry, N5KB, a huge, kind of
formal guy wearing a blue chequered
shirt and a baseball cap, Scott Dur-
ham, AC5RF, a young, serious look-
ing slender guy with a moustache
and Day Davis, K5SK, who appeared
about as nervous as | was. They car-
ried several filing boxes into the sew-
ing room. After some small talk, Mike
suggested | take a seat behind the
table so that they could get the ball
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rolling on what could become a very
late night. With me sitting on the
edge of the ‘electric chair Mike
started digging into a filing box
marked: TECHNICIAN.

The first thing my eye caught
was a rather old-fashioned cassette
player carried by Day. As | later
found out, none of the Examiners
were code operators, but they were
equipped with an FCC tape recording
and paperwork to carry out a 20 wpm
code-receiving test. At this point |
had a bright idea and asked whether
they would mind giving me the 20
wpm Extra code test to start with, to
calm my nerves down. They looked
at me and at each other with puzzled
expressions as the code part was
usually the biggest obstacle of all
their previous candidates.

All three guys disappeared into
the living room where | could hear
some lively discussions going on.
Then Mike showed up and said it
was fine to start the proceedings with
the code test. Day Davis came into
the room and placed the recorder on
one corner of the table, hooked it up
to an outlet behind me and inserted a
tape. He pushed ‘play’ and during
listening to a lot of slow vees, ad-
justed the volume for my comfort and
then hit the pause button. | was given
a piece of blank paper to take notes,
told to take a deep breath and relax.
Then | realised | did not have a pen-
cil to write with.

Henri offered me a 5 mm clutch
pencil and an eraser for corrections if
needed. Mike and Day made doubly
sure that | was ready and then Day

(Continued on page 29)
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released the pause button. The code
from the loudspeaker was machine
perfect and easy to copy. | opted to
write down everything instead of only
taking notes of things | could be
questioned about names, QTH and
so on. After writing about five words
the 5 mm lead of the clutch pencil
snapped. | pushed and poked at the
pencil but to no avail ... no more lead
appeared! | glanced at Mike, his eyes
were getting bigger as he reversed
out of the room. In the mean time the
code message continued and | just
stored the information in my mind.
When Mike returned | had already
taken a ballpoint pen from my shirt
pocket and stated catching up with
the code and write down the rest of
the 5-minute message.

Based on the reaction from the
team, | took it that they had never
seen code taken down word for word
at 20 wpm before. The text | copied
was in the form of a typical QSO and
at the end | had to be able to answer
questions such as was the guy’s
name Harry or Larry, the temperature
65 or 75 degrees, the QTH NJ or NY
and so on. Day read my notes to the
team members who poured over a
printout they had from the ARRL. Af-
ter a short deliberation it was agreed
that | passed the code test with flying
colours and that the rest of the test-
ing could start.

The Technician questionnaire
was placed in front of me. Correct
answers had to be picked and
marked with an ‘X’ in the appropriate
space. Correct answers easily came
to mind as | worked my way through
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the paper. After a short break with
coffee and some delicious home
made Zucchini bread, the same rou-
tine was followed for the General and
Advanced papers. However, when |
was given the Extra questionnaire
my confidence was shattered.

Oh boy, | had not seen any of the
questions and answers before and
my head started spinning. Guessing
brought me nowhere. Needless to
say, this was a brand new question-
naire, which had not been published
on the Internet yet. | was sure that |
had failed wholesale, boots and all!
Due to my earlier successes, Scott
became suspicious. Checking num-
bers on the questionnaire and the
overlay used for marking, he discov-
ered that the wrong overlay was
used! Scratching around in the EX-
TRA filing box by a few red faced
Examiners, Scott came up with the
correct overlay.

Re-marking of the paper in a dif-
ferent colour pen created quite a
mess and confusion to figure out my
score. Mike then decided to stop
everything right there and call it a
day because head office would never
accept such a messy piece of work. |
was very disappointed that the Extra
test turned sour in this way, due to
something completely out of my con-
trol. Well | had to accept what hap-
pened and realised that even with
the correct overlay | might not have
made the grade.

The team disappeared into the
living room again for some serious
deliberations. After a few minutes
Mike showed up, now with his base-

(Continued on page 30)
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ball cap pointing backwards and said
the team decided that due to their
error, | would be allowed to be re
tested there and then if | wish to do
so. After yet another cup of coffee
and a slice of Zucchini bread a fresh
questionnaire was handed to me.
With a great sigh of relief | discov-
ered that this questionnaire was one
of the older stock for which | was well
prepared. Checking my answers took
a few minutes and then Mike said
that | passed the test and that | quali-
fied for an Extra license!

The team congratulated
me and was still talking about
the code test up to the time |
they drove off into the dark. |
After Henri, Hester, Rikki and |
| had a short recap of every-
thing that happened that eve-
ning and a nightcap, it was
time to make a crash landing
in bed! So ended a day | will
never forget and a vanity call
of which | am very proud:
K1VL

New JOTI co-ordinator

By the time you read this column,
the SA Scout Association, will have a
new person for Jamboree-on-the-
Internet (JOTI). At the time of writing,
it is not clear who he/she shall be but
| am sure it will not be a radio ama-
teur as required for JOTA. | will still
be looking after the Radio side or
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Radio Scouting
Dave Gemmell, ZS6AAW,
and the Broomstick Warriors

The next morning Henri took us
to Sherman for breakfast with a
group of local radio amateurs. It was
very nice to get to know the gang
and share amateur talk for a good
part of the morning. We left, filled
with wonderful memories of warmth
and hospitality extended to us by the
De Wet family and the three Examin-
ers. Up to this day Henri and | have
regular skeds and built a friendship
that will never change.

The photo shows Scott, AC5RF,
Day, K5SK, Vidi, ZS6AL/K1VL,
Henri, N5KA, and Mike, N5KB.

JOTA, so this col- |}
umn will continue | *
for some time to
come!

Jota Activities

There are Scouts and Guides looking

for something with which to experi-
(Continued on page 31)
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ment and we have that ‘something’ -
we have amateur radio - a vast field
open to much experimenting. In fact,
one section of Scouting - pioneering
lends itself admirably to experimental
antennas for amateurs. There are
quite a number of wire antennas,
which “lend” themselves to pioneer-
ing. By combing the two, the JOTA
station has a structure to get the an-
tennas in the air, and the Scouts
have had an opportunity to use the
pioneering skills and qualify for the
Pioneers Interest badge.

As far as | am concerned, one
should only have to give minimum
instructions to the Scouts and/or
Guides! These young people must
have “oodles” of imagination or plan-
ning ability to design and build a suit-
able structure. Nonetheless, some-
one should be attendance for the
“odd” bit of advice and guidance.

Which Direction?

Well, that will depend what the
target country is. Only local QSOs or
is DX included? These children know
or should know their Scouting com-
pass and mapping. This together
with their knowledge of Geography.
So put them together!! Thus, you can
show that amateur radio is a commu-
nity activity! In fact, | maintain that
JOTA brings far more subjects to-
gether than JOTI.

BUT, please remember, that with
experimenting there comes the ne-
cessity of patience which is also of
great value!

JOTA versus other Special Events
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| should not have to make an ex-
cuse for repeat myself about this
special Scouting/Guiding event. |
think it is important and should have
a special place in the average Radio
Amateur calendar. The third week-
end in October has the possibility of
having more “special event” stations
coming on the air simultaneously
than many contests. Yes, the aver-
age contest only lasts a few hours,
and the majority of stations only have
one operator and, in most cases, no
youngsters standing-by.

In addition, it is another good
time to dust off the Club’s museum
pieces (those old rigs, not the mem-
bers!)

Extra Stations
As | said a few times already, the
hobby of amateur radio is competing
with the computer! There is a great
need to get as many radio amateurs
on the air as possible. Therefore, if
you have been a Cub or a Scout or
even a Brownie or a Guide and you
have a valid license, arrange a sta-
tion for 15 and 16 October 2011.
When you contact a “more youthful”
JOTA station, do not hesitate to men-
tion your Scouting / Guiding history.
Whether you are operating an
ordinary station or a JOTA radio sta-
tion you do not have to be on the air
the whole weekend. Although this
event extends from 00:01 Saturday
16 to 23:59 Sunday 17 October
2011, you can be active for whatever
time you like. If you want to run your
party/braai/get-together at the same
time you are on the air, do so. (I dare
(Continued on page 32)
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you!)

However, at all times, give the
young people due consideration and
do not cause QRM. At the end of it
all, do not forget to send your log, a
short description of what you did and

High Altitude Balloon

some photographs to the address
below. This information will be used
to create the National JOTA report
for South Africa. Many thanks

Dave Gemmell, ZS6AAW, PO Box 77, Irene,
0062, dave@zsbmus.org.za, tel: 012 667 2153

Experiment — HABEX

By Chris Gryffenberg, ZS6COG

Over the course of a few articles, |
will share with you my and other ra-
dio amateurs’ journey into near
space.

Radio Amateurs have been experi-
menting with communications for
decades. Few areas of communica-
tion are however as exciting as
space communications. Satellites’
rotating around the earth beaming
information downward inspires im-
ages of astronauts, space travel and
even the possibility of life on other
planets.

Nowadays the availability of
Google Earth and the internet brings
the reality of space so much closer to
John Q Public or as we call him Joe
Soap. You and I, ordinary people.

Modern technology however
does not allow us to experience the
excitement of interacting with the real
hardware used in space communica-
tions. This is where the magic of
amateur radio starts.

Every boy and girl at one stage
looks up in the sky and wonders
what it would be like to go to space.
Some boys and girls get to do it.
Chuck Yeager, John Glen, Neil Arm-
strong, Richard Branson and our
very own Mark Shuttleworth are
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among the elite few that have experi-
enced space or near space travel.

What we tend to forget is the
thousands of scientists and engi-
neers that silently work behind the
scenes, developing new technologies
to send manned and unmanned
spacecraft into orbit. Weather sta-
tions around the world send up quasi
-satellites on a daily basis and they
too experience the thrill of near-
space travel and communications.

Through the involvement of com-
munications in high altitude balloons,
you too can become a space engi-
neer, utilising exiting technologies
and conducting extraordinary experi-
ments in near space conditions.

The High Altitude Balloon Experi-
ment (HABEX) is an effort at experi-
encing the excitement and challenge
of putting a payload into the strato-
sphere, on a shoestring budget.

Some of you may have heard of
the HABEX project, and may be won-
dering, what are these crazy radio
amateurs up to this time?

If | say, BACAR, or Balloon Car-
rying Amateur Radio, most radio
amateurs with a few miles on the
clock get all teary eyed and think with
endearment of the “good old days”

(Continued on page 33)
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when we launched BACAR into the
heavens. What a pity that is not hap-
pening any more; or is it?

Allow me to take you with me on
a short journey into the heavens us-

ing a balloon to launch our High Alti- |

tude Balloon experiment.

HABEX was born out of BACAR
with a specific focus, to try to bring
amateur radio to school kids in an
exciting and challenging fashion. In
my other life, the one where amateur
radio is not my main activity, | work
for the Gauteng Department of Edu-
cation as Curriculum Coordinator for
Electrical Technology (E-Tech).

Now, E-Tech is the modern day
version of the old Electricians and
Electronics combined in the new
school dispensation. Kids in schools
from Grade 10 (Standard 8) onwards
to Grade 12 take this subject and
would you know that Amateur Radio
is in the curriculum?

If you did not know it before, now
you do, South Africa, to my knowl-
edge, is the only country in the world
where Amateur Radio is mentioned
by name in a mainstream educa-
tional subject. | bet you did not know
that. We can always discuss this a bit
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more in another article, so stay tuned
for our next episode. However, on
with the show for today.

The purpose then of HABEX is
aimed at involving school kids with
the design and build of a payload,
which will be, carried into high alti-
tude, hence the name. | clearly did
not know what | was getting myself
into. This monster called HABEX
only started to rear is hydrogen-filled
head.

When you engage in a project
like this, there are so many consid-
erations such as why, what, where
and of course the big old HOW.

This is where things get interest-
ing. | engaged my friends at Sci
Bono Discovery Centre in Johannes-
burg who showed a lot of interest
and decided to fund HABEX for one
year. This does not sound like much
but the initial budget stood at R96
000.00.

By the end of
2009 then, all the
blocks were in
place for HABEX
to kick off. Early
2010 we had a
meeting with a
number of inter-
ested radio ama-

(Continued on page 34)
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teurs at the home of Andre Myburgh, from we used Sci Bono.
ZR6CQ, in Germiston and started the
ball rolling. Next time | will continue of this jour-
Right off the bat it became evident ney when we look at the workshops
that this project is one of those that that were held with the schools and
fall in the ice-berg category. What you how the reality of the project started to
see is only the tip, it is what is under- dawn on us.
neath that would sink the Titanic.
Following a few initial ideas, it .
was agreed that if we were going
to involve kids in this project they e
would need some skills and deter- 3§
mination. Two shakes of a dog’s [
tail later we had the schools all
lined up and we launched HABEX
2010. By February 2010, thirteen
schools in Gauteng volunteered to

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.”

Reg Sweet, ZS5CO
Freddie Calitz, ZS6JC
Robert Boulanger, ZS6ARC
Trevor Foxcroft ZS2BV
Cas Steenkamp, ZS6BCO
Willem Nel, ZS6ALL
Johan Fritz, ZS6NF
Theo Mcdulling, ZS1JM
Charlie Stevens, ZS1AWG
Dennis Hugo, ZS1UV (ex ZS6US)
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