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From the President

head count held at the end
of September shows the cur-
rent SARL membership for
2012/13 standing at approxi-
mately 1 400. It is great to see so
many amateurs doing the right thing
by joining the National Body for Ama-
teur Radio. Your collective member-
ship is what gives the SARL the
power to negotiate frequencies and
other relevant issues with the authori-
ties. | did however also notice that a
number of current/old members have
not yet renewed their membership for
this financial year. This unfortunately
will result that this will be your last
Radio ZS as a member. If you still do
consider renewing, please contact the
SARL office immediately in order to
update your membership status.

A number of clubs have taken the
positive decision/step to affiliate to the
SARL this year by submitting to us a
copy of their constitution, details of
committee members and a summary
of their club activities. The affiliation of
clubs to the SARL is free! Those clubs
which have not yet availed them-
selves to this offer please consider
doing so by sending your affiliation
request as well as the above informa-
tion to the SARL office without delay.

At the end of September, we have
also completed this year’s presenta-
tion of the ever-popular Radio Tech-
nology in Action (RTA) program. This
annual event was a huge resounding
success with an unexpected high
number of attendees present at all of
the venues throughout the country. A
result of the success of these events
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the SARL has al-
ready started the ball
rolling in planning
the program for next
year. Please feel
free to send us your
feedback about the
RTA you attended as
well as suggestions
and topics to be covered during next
year’s road show.

Agter die skerms is die SARL-
kantoor uitgerus met nuwe rekenaars,
internetfasiliteite en ook al die
noodsaaklike sagteware. Die SARL-
kantoor spog nou met van die nuutste/
modernste IT tegnologie-uitrusting op
die mark.

Die SARL is op ‘n gereelde basis
in gesprek met OKOSA en ander
organisasies waar verskeie sake van
belang aandag geniet. Ook op die
internasionale front verteenwoordig
die SARL amateurradiobelange deur
die werking van die IARU. Die SARL
is die grootste nasionale amateurradio
-organisasie op die Afrika vasteland
en daarom dra die SARL se insette by
die IARU en ITU ‘n besondere groot
gewig.

Gedurende Oktober sluit ‘n
menigte nuwe amateurs by ons
stokperdjie aan. Dit is nou al die
kandidate wat die 2de RAE van die
jaar gaan skryf en slaag. Graag
verwelkom ek hierdie nuwe amateurs
tot ons geledere en vertrou dat hulle
almal Amateurradio terdeé gaan
geniet. ‘n Vriendelikke versoek aan
almal van u is om hierdie nuwelinge

(Vervolg op bladsy 5)
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(Vanaf bladsy 4)

op die bande welkom te laat voel en
indien nodig, ‘n simpatieke helpende
hand uit te strek om hulle op die regte
pad te lei.

Groete van hok tot hok!

de, Rassie, ZS1YT.

We salute the “Real” Old Timers

n behalf of the Council and

Members of the SARL, |

would like to congratulate

the following members on

their unbroken SARL membership of

50 years and more! These members

have been loyal supporters of the

SARL through all these years. Your
support has not gone unnoticed!

Rassie Erasmus, ZS1YT, SARL

President
65 years and more:

Bernard Tyler, ZS1TYL (ex ZS4CW)
Luther Uys, ZS6E

60 to 64 years:
Mike Bosch, ZS2FM

A Wideband, Digital Quadrature LO Gen-
erator Requiring only a Divide-by-Two

Ratio

Hannes Coetzee, B. Eng (Electronics), M.Sc (Physics), ZS6BZP

n innovative, digital tech-
nique to generate quadra-
ture local oscillator (LO) sig-
nals is described. This new
circuit only requires a signal at twice
the LO frequency and not four times
the LO frequency as is currently the
case with other published designs.

Introduction

Software Defined Radio (SDR) is
probably like many other technical
terms, a bit of a misnomer, especially
in Amateur Radio applications. Mili-
tary and “professional” definitions for
SDR differ quite a bit from the excel-
lent Amateur Radio SDR freeware
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that you can download from the Inter-
net.

To many people SDR implies that
the functionality of the radio can be
enhanced, expanded or kept up-to-
date simply by downloading new firm-
ware to the radio. In the days before
Digital Signal Processing (DSP), it
was common practice to buy addi-
tional 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 hardware anymore. To up-
grade your transceiver, or to keep it

(Continued on page 6)
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(A Wideband, digital quadrature from page 5)
current, the latest features (e.g. new
IF filter bandwidths) are installed on
your radio simply by downloading the
latest 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 Inter-
net. In Amateur Radio applications,
SDR normally refers to something
quite different (and very exciting):

Basic Amateur Software Defined Ra-
dio Application

In a typical Amateur application,
the more accurate term is probably
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 in the
pass band is retained and that only
the frequency of operation is
changed.

The computer sound card is used
as an Analogue-to-Digital Converter.
It is possible to apply many different
DSP processes and techniques on

the digitised information. The ability to
“see” all the signals in the down con-
verted band is very powerful. This is
achieved by performing a Fast Fourier
Transform (FFT) on the data. The re-
sult is a plot of frequency versus am-
plitude for the down converted fre-
qguency 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 also
possible to read Morse Code (CW)
signals and some other digital signals
(e.g. Hellscreiber) directly on the
screen.

The next step is to click on the
signal of interest, select the applicable
demodulator, filter bandwidths, AGC
settings, noise reduction functionality,
etc. (In DSP the possibilities are end-
less!) The demodulated audio is
played via the sound card over the
PC’s loudspeakers. The result is a
very powerful receiver using the mini-
mum of external components.

SDR RF Front Ends
(Continued on page 7)

Direct Conversion Front-end

| Fig 1. Basic Amateur Radio SDR Application

Soundcard

Antenna Mixer Li
Pre-
Oscillator Amplifier

Soundcard

ne In Output
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Lot of traffic this morning on the CW
portion of the 20m band, received
with the SDR-IQ board.

(A Wideband, digital quadrature from page 6)

The most basic front end simply
consists of a local oscillator and a
mixer. This functionality is available
in a single IC. Typical examples in-
clude the evergreen NE602 family as
well as the TDA7000 family. If you
are interested in the signal range of
7,060 to 7,100 MHz, a 7,080 MHz
local oscillator (LO) is used. A signal
at 7,070 MHz mixed with the 7,080
MHz LO produces two output sig-
nals. One signal is the sum at 14,150
MHz, which is filtered out. The other
signal is the one of interest at the 10
kHz base band frequency. This fre-
quency is acceptable to the sound-
card and the digital demodulation
process as described above is then
performed. A signal at 7,090 MHz
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would also result in a 10 kHz output.
This is referred to as Double Side
Band (DSB) receiver. If this type of
front end or down converter is used,
either Upper Side Band (USB) or
Lower Side Band (LSB) demodula-
tion is required although the original
40 m SSB transmissions were only
LSB. In effect at least 40 kHz band-
width (x20 kHz depending on the
soundcard used) are displayed due
to the "fold-over" or signal image
(DSB).This is not a problem as there
are typically quite a few different de-
modulators implemented in a typical
SDR application.

A more complex (and higher per-
formance) front end makes use of
two mixers and two LO’s on the

(Continued on page 8)
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(A Wideband, digital quad-

rature from page 7)

same frequency but
with a 90° phase
difference. The two,
base band outputs
are thus also 90°
out of phase. This
is known as a com-
plex or an I-Q (In
phase - Quadra-
ture) mixer.

Antenna

Power
Splitter

Mixer

Pre-
Amplifier

Pre-

Amplifier Fig 3. Basic I-Q SDR

The two mixer

outputs are fed to the left and the right
stereo inputs of the soundcard. A
complex FFT can now be performed
and more information can now be ex-
tracted. It is now possible to display a
spectrum with a bandwidth of 40 kHz
although the soundcard’s maximum
input bandwidth is only 20 kHz. The
displayed signals can now also be
demodulated in their original modula-
tion formats e.g. LSB for the 40 m
band.

Quadrature LO Generation
If coverage of only a single band
is required the 90° phase shift for the

two mixers can be obtained with the
help of a L-C phase shifter. With a
phase shifter constructed with induc-
tors and capacitors excellent ampli-
tude and phase balance can be
achieved over a narrow frequency
range. This technique is however not
suitable to cover the whole HF band.
The classic way to generate
quadrature signals over a wide band
is to make use of D-type flip-flops in a
ring configuration. Very accurate
quadrature signals can be generated
over many octaves with this tech-
nique. This technique however re-
quires that the input signal must be

four times higher
LOIN O 1 4 QOLO 0° |than the required
L J—V\J L output frequency. If
C i operation at 10 m
(80 MHz) is required,
50 Ohm T fWYW T OLO 90° a stable LO input
= Fig 4. Basic L-C Phase Shifter (Continued on page 9)
Fig 5. Digital Quadrature Genera-
tor (Input = 4 x LO)
Q LO 90° oq—OLO 180°
IN O CLK CLK
o e
D Qp——OLO 270° D QP—1+—OLO 0°
8 Radio ZS




(A Wideband, digital quadrature from page 8)
signal of 120 MHz must be generated.
This is obviously very challenging.

Suitable D-type flip-flops include the
74AC74 C-MOS family.

It is also possible to generate
quadrature signals over a wide band
by making use of D-type latches. The
advantage of this configuration is that
the input frequency only needs to be
twice the required quadrature output
frequency. For operation on 10 m (30
MHz) an input frequency of only 60
MHz is now required. This require-
ment can be considerably more easily
met with low cost, freely available
DDS solutions.

Suitable D-type latches include
the 74AC75 and the 74AC373 C-MOS

Unfortunately, there is no such
thing as a free lunch in this world and
a price must be paid for the reduced
input frequency requirement: The
quadrature accuracy is dependent on
the duty cycle of the input signal. An
input signal with a 50% duty cycle is
required and the accuracy of the out-
put 90° phase shift will deteriorate
progressively as the input duty cycle
deviates from the required 50%. This
is however not a problem as a well-
filtered DDS output normally easily
complies with this requirement.

Summary

An innovative technique for gen-
erating a wideband quadrature LO
signal as required by Amateur SDR
and phasing type SSB applications
was described. This technique only

requires an LO input
frequency of twice
the operational fre-

quency and not four
times as that used

family.
o LO 90° of—OLo 0°
b 4 op OLO 270° b 4 qp—1—OLO 180°
N O >
(Lo x2)

by current designs.

The halving of the

Fig 6. Improved Digital Quadrature Gen-
erator (Input = 2 x LO)

required input fre-
quency considerably simplifies the

It is also possible to implement
the improved digital quadrature gen-
erator with D-type flip-flops:

design of SDR solutions covering ei-
ther more than one Amateur band or
even the whole HF band.

'\n
|7
NO . 0w
(LO X2)
D Qep—4—OLO 180° —

—OL0 90°

CLK

P—+—OLO 270°

(Input = 2 x LO) with D-type Flip-Flops

Fig 7. Improved Digital Quadrature Generator
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Amateur Radio - the most versatile hobby on
earth

High Flying Amateur Radio

Victor P du Preez, ZS6EA

really do not think there is any
other hobby, except maybe golf
(which is actually a sport) that has
gone into space with the astro-
nauts... Well, actually a golf club and
one golf ball was taken to the moon
and the ball slammed away over the
moon's horizon by an astronaut. No
big deal | think. Amateur Radio, how-
ever, is taken into space regularly and
this not only by the Americans, but by
the Russians and other nations as
well. This makes “Amateur Radio —

the most versatile hobby on earth,”

don't you think? Not only that; it
makes Amateur Radio the highest-
flying hobby ever.

The story goes that the amateurs
helped NASA to solve a VHF antenna
problem on the Space Shuttle during
its first flights. When asked what re-
muneration would be required after
success, the amateurs retorted that
they wanted all future astronauts go-
ing into space to be radio amateurs
and that future spacecraft must be
fitted with amateur equipment for
communication with radio amateurs
down below. Could be true, | think,
but highly unlikely — sounds like an
“Urban legend” to me.

However, it is a fact that US astro-
naut Owen K. Garriott, W5LFL,
wanted to operate Amateur Radio on
Skylab in 1973, but that this was
turned down by NASA. He did con-
vince NASA to let him take some
equipment to space aboard Columbia
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in 1983. He became the first radio
amateur to chat with amateurs on
Earth while orbiting the globe. An-
thony W. "Tony" England, WQJORE,
was the second radio amateur-
astronaut in space on board Chal-
lenger in 1985. During 1990, Ronald
A. Parise, WA4SIR, made contacts
with amateurs when he flew on Co-
lumbia. In 1991, the entire Atlantis
crew was composed of licensed ama-
teurs - Kenneth D. Cameron,
KB5AWP; Steven R. Nagel, NSRAW;
Jerome Apt, N5QWL; Linda M.
Godwin, N5RAX, and Jerry L. Ross,
N5SCW. Again, in 1995 the entire
crew in space on Atlantis were li-
censed amateurs. By now, NASA was
hooked on Amateur Radio, realising
the psychological, recreational and
educational worth to radio amateur-
astronauts.

Space Amateur Radio EXperi-
ment - SAREX was formed as a pro-
gramme to use Amateur Radio on
board the Shuttle to involve students
in exchanging questions and answers
with astronauts in orbit. Russia had a
similar program for the cosmonauts
aboard its space station MIR. These
days space related activities are fo-
cused on the International Space Sta-
tion (ISS), and the focus of Amateur
Radio in space flight has shifted to
ARISS (Amateur Radio aboard the
International Space Station). National
radio organisations from eight coun-

(Continued on page 11)
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(High Flying Amateur Radio from page 10)

tries and from AMSAT (the Radio
Amateur Satellite Corporation) formed
ARISS in 1996. Amateur Radio is fly-
ing higher and higher in space.

Since | am talking about AMSAT:
it is breathtaking to see how many
Amateur Radio designed and built
satellites are in orbit round the globe
these days. To cover expenses, Ra-
dio Amateurs get sponsors, then de-
sign and build a satellite and arrange
with a space agency to take the new
satellite into orbit as a secondary pay-
load to the main payload. Sounds
simple but believe me, it is a major
technical feat to undertake. Once in
orbit, the satellite is used for amateur
radio communication and experimen-

tation. The satellites interest group of
the hobby is growing day by day and
gets a lot of support from the QRP
groups due to mainly low power being
used in communicating with space-
craft. Like with QRP, we amateurs
should ride the space-and-satellites
wave while it is there - we should all
make an effort to experience, promote
and experimentally advance the
space- and satellites portion of the
hobby. The world will begin to take
notice and Amateur Radio, as a whole
will benefit from this. For our self-
preservation, we need to let people
know when we are flying high and
why we are doing it.

* Victor P du Preez, ZS6EA, Maryannelaan 56, Annlin
X1, Pretoria, 0182. E-mail: vic@zs6ea.co.za

Wireless Telegraphy during the Anglo-Boer

War of 1899 - 1902 (part 1)

Duncan C Baker

ntroduction
Buried in the footnotes of mili-
tary history one often finds inter-
esting stories of technology and
technological innovations, the implica-
tions of which are only understood
years later in retrospect. Unfortu-
nately, this material is not always well
documented. While the history of the
development of wireless telegraphy
more than 100 years ago has re-
ceived considerable attention over the
last few years it is not generally
known that as far as can be estab-
lished, the first operational use of this
new technology was in fact in South
Africa during the Anglo Boer War of
1899 - 1902. The story of how this
invention found its way to South Africa
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so soon after it was first demonstrated
makes fascinating reading. "

The birth of wireless telegraphy
The title of this section inade-
quately describes the birth pains of a
technology, which continues to amaze
us with its new developments - from
untuned spark generator/transmitters
to personal cellular radio, and com-
munication with spacecraft in the
deep reaches of our solar system in
less than a hundred years. Who could
have foreseen that billions of people
around the globe would view specta-
cles such as the Olympics and World
Cup Football, taking place in countries
and cities many of the viewers had
(Continued on page 12)
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(Wireless telegraphy from page 11)
not even heard of as these events
were unfolding?

No single person can lay claim to
the invention of radio. Many scientists
and engineers contributed to the body
of knowledge, which made wireless
telegraphy possible. These early pio-
neers included Faraday, Maxwell,
Poynting, Heaviside, Crookes, Fitz-
gerald, Lodge, Jackson, Marconi and
Fleming in the UK; Henry, Edison,
Thompson, Tesla, Dolbear, Stone,
Fessenden, Alexanderson, de Forest
and Armstrong in the United States;
Hertz, Braun and Slahy in Germany;
Popov in Russia; Branly in France;
Lorenz and Poulsen in Denmark; and
Righi in ltaly.?’ Despite the US Su-
preme Court's ruling in Tesla's favour
in his longstanding patent dispute with
Marconi, it is Marconi who is generally
credited as being the inventor of wire-
less telegraphy as a means of con-
veying messages, as opposed to sig-
nals. It should be noted, however, that
Tesla operated a radio-controlled boat
in New York City in 1898, and that
some believe that his disclosures in
1893 mark the birth of wireless tele-
graphy.®

On a purely historical note, we
must also mention that the first wire-
less telegraphy patent was issued on
20 July 1872 to one Mahlon Loomis,
who made use of atmospheric elec-
tricity to receive signals using 183
metre long kite-supported antennas
on two mountain peaks in the Blue
Ridge Mountains of Virginia, some 22
kilometres apart. This system was
demonstrated in 1866.

The conflicting claims of Marconi

12

—

During the Anglo-Boer War, The Royal
Engineers operated radio transmitters,
which were served by aerials, suspended
from balloons. (Photo: by courtesy of the
Rosenthal Estate. Taken from Eric Rosen-
thal, You have been listening ... A history
of the early days of radio transmission in
SA, published by Purnell & Sons, Cape
Town, 1974, opposite p9)

in the UK and Popov in the USSR as
the inventors of wireless telegraph
are discussed at length by Barrett.”
He describes the systems used by
both, and after considering published
information and indirect evidence and
claims, concludes that Marconi 'can
be named as the inventor of radio
communication." Considering all the
evidence, there can be no doubt that
Marconi, in true entrepreneurial spirit,
saw an opportunity for exploiting the
(Continued on page 13)
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(Wireless telegraphy from page 12)

fledgling science of wireless telegra-
phy when many scientists were still
captivated by the novelty and the un-
derlying science. Certainly, Marconi,
starting with his early experiments at
the Villa Griffone in ltaly in 1894 and
1895, devoted his energies to devel-
oping a workable system for the trans-
mission of messages without wires. It
is on this that his pioneering reputa-
tion is founded.

The technically minded reader is
referred to the Institute for Electrical
Engineers Conference, held in Lon-
don in September 1995, which cele-
brated '100 Years of Radio".®

Wireless telegraphy in Britain at the
turn of the century

By 1850 telegraphy on land using
the Cooke and Wheatstone single-
needle receiver, or the Morse em-
bossing instrument, operated over
relatively long distances and had
been demonstrated over lines more
than 1 600 km in length. The first suc-
cessful undersea cable across the
English Channel was laid in Septem-
ber 1851. In 1855 a telegraph cable
had been laid across the Black Sea to
the Crimea.”” Communications be-
tween the British Government and
General Simpson, Commander of the
British Forces in the Crimea, was pos-
sible by a combination of undersea
and land based cables. (In fact, Gen-
eral Simpson appeared to consider
this more of a hindrance than a help
as he was continually bothered with
minor queries concerning the pro-
gress of the war in the Crimea).® Af-
ter many misadventures the first suc-
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cessful trans-Atlantic signals were
passed between Britain and North
America on 13 August 1858. The ca-
ble became unusable during Septem-
ber 1858 for a number of reasons, but
not before the British Government had
cancelled plans for two regiments to
be despatched from Canada for use
in India. This is said to have saved the
British Government some £50 000 -
no mean sum in those days.® By
1870 the first regular telegraph unit
had been established to maintain tele-
graph communications for the army in
the field. In South Africa this unit took
part in several campaigns, including
the Zulu War of 1879, and the First
Anglo-Boer War of 1880-81."% How-
ever, communications between head-
quarters and the frontline still required
that messages be conveyed by hand,
or by a system of visual signalling.

Against this background, it is
hardly surprising that there should
have been keen interest in the new
technology of wireless telegraphy. As
early as 14 August 1894 at the British
Association meeting in Oxford, the
first public demonstration of the trans-
mission of information by wireless
telegraphy had been given by Oliver
Lodge, Professor of Physics at Ox-
ford.""" It would, however, appear that
Lodge failed to recognise the signifi-
cance of the achievement and it was
left to others, notably Marconi, to capi-
talise on the potential of the new tech-
nology.

In Austin's paper,'? he refers to a
demonstration of a system to transmit
messages without wires organised by
Sir William Preece, Chief Engineer of

(Continued on page 14)
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(Wireless telegraphy from page 13)
the Post Office, at Salisbury Plain in
late 1896. Present in this group was a
Captain J N C Kennedy of the Royal
Engineers who was to play an impor-
tant role in the deployment of Mar-
coni's equipment in South Africa at
the start of the Anglo-Boer War in
1899. These tests and subsequent
demonstrations showed that it was
possible to achieve reliable communi-
cations over some tens of kilometres
using vertical wire antennas 37 me-
tres long, and connected to earth at
one end. This distance was later ex-
tended to 40 km. The transmitter con-
sisted of the secondary winding of a
Ruhmkorff coil (essentially similar to
the induction/ignition coil in a motor
car, but capable of producing much
larger sparks), with the spark gap
connected between the wire antenna
and earth. A typical spark length was
approximately 250 mm, produced by
keying the primary coil across a four-
teen-volt battery of Obach cells using
a Morse key. The current drawn was
of the order of six to nine amps. The
basic transmitter and receiver circuits
are shown in Figure 1.1

While the preceding paragraph in
essence reports the accepted version
of events, there is an odd footnote to
all of this. Eric Rosenthal reports a
somewhat different story with regard
to the first demonstrations in Britain.
(4 According to Rosenthal's account,
a group of men assembled at Conis-
ton Water in the Lake District in Cum-
berland in 1889 to experiment with
radio signals. The leader of the party
was Sir William Preece. They were to
attempt the transmission and recep-

14

Figure 1: Sketch of a coherer, transmitter
and receiver used in a late 19th century
wireless telegraph set (Source: Zeitschrift
fir Electrotechnik, Jahrgang XV, Heft
XXIl, Nov 1897)

tion of a radio signal over a distance
of about 1,6 km across water. In this
group was a fifteen-year-old lad,
Robert Poole, a learner telegraphist.
Rosenthal spoke to Poole many years
later in Johannesburg. Poole de-
scribed the memorable events of that
day. Apparently, Preece had had such

(Continued on page 15)
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(Wireless telegraphy from page 14)
confidence in the system that he had
decided not to have an antenna for
the receiver, but had felt that the sig-
nals would be carried by the water.
Poole reported that Morse signals
were indeed received. If verified, this
would surely be the first record of ra-
dio reception in Britain, significantly
pre-dating the demonstrations of Mar-
coni. It is possible that these experi-
ments were of an 'inductive' nature,
rather than being as the result of ra-
diation."®

Robert Poole served in the electri-
cal branch of the Royal Engineers
during the Anglo-Boer War. He spent
two years in the field as a tele-
graphist, being appointed Telegraph
Master at Heidelberg in the Post Of-
fice of the newly annexed Transvaal.
He served in the First World War with
the rank of major. Later, as Chief En-
gineer of the South African Post Of-
fice, he handled the start of broad-
casting in South Africa.

In the next part we will look at “Early

interest in wireless telegraphy in
South Africa” and Edward Alfred
Jennings.
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ntroduction
An end fed antenna is very
convenient to use because a sin-
gle support point puts you on the
air quickly. Additionally, a half wave
does not require radials for proper
performance. However, an end fed
half wave antenna often has quite
high impedance, creating a miss
match with the usual transceiver im-
pedance of 50 ohms.
To solve the impedance problem,
a simple L-C antenna-matching net-
work can be inserted between the
feed line and the half wave antenna

16

End Fed 40 Metre Half Wave Antenna

Honolulu Emergency Amateur Radio Club

In the Rapid Deployment Amateur Radio column in the
July/August 2012 issue, Eddie, ZS6BNE, tells about the
EFHWA antenna he built and uses. After visiting the
web site, | contacted the EARC and obtained permis-
sion to use the article. They have provided me with an
updated version. Also available on their web site is a
EFHWA for 20 metres and a 40 to 6 metre version that
requires a antenna matcher. You will need a conversion
tool for inches and feet to mm, cm and metres. Editor

wire. A properly designed matching
network should present an impedance
of 50 ohms with a half wavelength
antenna, and the capacitor should
have the ability to handle the RF volt-
age.

Assembling the 40 Meter Antenna
Matchbox

For the 40 meter band, a suitable
inductor can be made with 25 turns of
PVC insulated # 22 wire wound on a
T106-2 toroid as pictured on the lower
left. Turns are counted by the number
of times the wire passes through the
toroid centre. Trim the wire ends to
extend about 1,75”, and remove 3/8”
of insulation for solder connections.

(Continued on page 17)
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(EFHWA from page 16)

An effective capacitor can be
made with an 18” piece of RG-174
coaxial cable. Start by stripping 3/8” of
outer insulation from one end of the
coax, and 2,5” from the other end.
Next, carefully cut away the shield
from the short end with a scissor or
diagonal cutter. On the other end,
make an opening in the shield next to
the remaining outer insulation. Care-
fully slide the inner coax wire through

the shield. The trimmed RG-174
should look like the upper wire in
the photo on the right. Finish the
capacitor fabrication by applying
some clear silicone caulk on the
end with 3/8” outer shield re-
moved, and slide a plastic screw
protector over it. This will insulate
the centre conductor from the
shield. This matchbox handles
100 watts.

Next, on the remaining coax
end, strip ¥2” of insulation from
the centre conductor taking care
to insure that the stranded con-

ductor is not cut, then tin with solder.
Crimp and solder a #6-ring lug con-
nector to the end of the shield. The
completed capacitor is shown on the
bottom of the right photo (page 16).

EMERGENCY AMATEUR RADIO CLUB
http://www.earchi.org
End Fed 40 Meter Matchbox
Halfwave Amateur Antenna

1E-

September - October 2012

Prepare the mounting box by drill-
ing one 5/8” hole and 9/64” holes for
mounting the SO-239 coax connector
on the lower side of the enclosure.
Use the connector as a guide to mark
for accurate drilling of smaller holes.
Next, drill a 3/16” hole in the upper

R |right side of the box for mounting the

antenna connector. The completed
enclosure is shown in the photos on
this page.

Next connect the toroid and ca-
pacitor referring to the schematic dia-
gram on page 20. Do this by connect-
ing the tinned lead and one end of the

(Continued on page 20)
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Limited Special Offer

For every HF transceiver purchased, we are offering a Daiwa
CN-101L 1,8 - 150 MHz SWR Power Meter (15W /150 W /1,5
kW) at our cost of R1 101.88 including VAT

m g

- 1]
: No Tune Amplifiers
Ameritron ALS-500M Solid State R10 900.00

RM HLA300 300 W Amp R4 900.00

RM KL-500 300 W Mobile Amp R2 900.00

also ALS-600MXS w/ switched mode power




More Specials
CESSORIES

In stock The following items to clear at cost (plus VAT) —

no dealers
J700A/B RF sup-

ssion chokes for |4 \FJ-6417 4-el 17 m antenna array R859.88
-58 and RG-213
e MFJ-854 1 - 30 MHz RF Current Meter R1 152.65
l-16C06 ceramic |& WIFJ-702B Low Pass Filier R357.82
Insulators « AOR ARD-9000 Digital Voice Unit R1 631.62
HyGain e Mirage A1015G 6 m Amp R3 702.42
SMK3/THSDXX/ KSEBo 66 m Masthead Preamp R1 791.01

17DX trap caps

e KP2-440 70 cm Masthead preamp R1 948.88
and 4:1 baluns
Visit our website www.radioacc.co.za for a

comprehensive list of items too numerous to men-
tion

1z - 3 MHz Hand-
eld Frequency
Counters

ay/3-Way/4-Way
axial switches

illance earphone/

or Kenwood port-

 (commercial and
amateur)

Radio Accessories &
Data Modems

-213and RG-58
)yax cables and
connectors

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




(EFHWA from page 17)

toroid together and crimping, then
soldering them into a #10 ring lug
connector. Solder the remaining wire
from the toroid to the centre connector
of the SO-239 connector. Position the
toroid and capacitor inside the box as
shown to allow securing the #10 ring
lug to the 10-24 machine screw on the
upper right box side. Place the 10-24
machine screw through the #10 lug
connector, followed by a lock washer,
then a flat washer, and next insert it
through the 3/16” hole in the upper
side. Place a flat washer on the out-
side of the box followed by a #10 hex
nut. Tighten the nut to hold securely.
Position the capacitor in a loop on the
bottom as shown, and secure the SO-
239 connector with 6/32 machine
screws, being sure the #6 ring lug is
secured under the left hex nut. Apply
some silicone caulk to the SO-239 to
secure the toroid from movement.

% wave
antenna

Shield
Conductor

COAX INPUT

Center
Conductor

Next, place the wing nut on the [L-C Antenna Matching Network Schematic |

antenna connector and your project
appears as shown in the middle of
page 17. The only remaining assem-
bly step is to securely glue the box
cover in place with PVC cement.

Tuning the Antenna

Make the antenna wire 12 feet
longer than the 66’ design to allow for
minor tuning, or 67%2 feet. At that
length, it usually may be used without
any trimming and still have acceptable
performance and SWR.

A desirable characteristic of this
antenna is that it performs well with-
out an antenna tuner. If SWR adjust-
ment is needed, start by connecting
the matchbox to the antenna wire.

20

Tune an antenna analyser or trans-
ceiver to the centre of the 40 meter
band, 7150 MHz, and check the
SWR. If antenna trimming is required,
proceed to incrementally adjust the
antenna length in 1” intervals SWR
reaches the desired value, usually a
SWR of less than 2:1.

Do not place a balun in the coax
line. Doing so will interfere with an-
tenna performance. The end fed an-
tenna works well in horizontal, sloper
and vertical configurations.

Observe established safety prac-
tices when working with antennas,
and avoid proximity to power or utility

(Continued on page 21)
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(EFHWA from page 20)

wires. Permanent installations should
be equipped with appropriate static
and lighting protection. Keep amateur
radio safe and fun!

Thank you for your interest in the ac-
tivities of Honolulu Emergency Ama-
teur Radio Club and amateur radio.

Visit the club website at http:/
www.earchi.org.

Chuck Hanebuth, NH7XL

Emergency Amateur Radio Club

(EARC)

40 meter End Fed Matchbox Parts
List
1 small plastic enclosure and cover

Rapid Deployment Amateur
Radio

Rapidly deployed, easily movable (objects)

Amateur Radio stations

Eddie Leighton, ZS6BNE

RaDAR — The way forward

RaDAR, much like other similar initia-
tives, is designed to get radio ama-
teurs out of their comfort zones and to
look for new ways to practice their
hobby. "New ways" are the keywords

September - October 2012

1 powdered iron toroid T106-2

40” solid PVC insulated copper wire
22 AWG

18” RG-174 coax cable

2 6-32 x 3/8” machine screws

2 #6 lock washer/nut combination

1 10-24 x %" machine screw and nut
2 #10 flat washers

1 #10 lock washer

1 #10 wing nut

2 #10 wire lugs

1 #6 wire lug

1 plastic screw protector 1/8” ID

1 SO-239 panel mount connector

1 66’ insulated stranded wire antenna
18 AWG

Few drops of clear PVC adhesive to
secure cover in place

Clear silicone caulk to secure toroid

here. For Rapid Deployment Amateur Radio
many years,

. wiww.nwinternet. 2a. org/2s6bne RaDAR.
radio ama-

teurs have been doing the same
things repeatedly, field days in par-
ticular.

During the recent "One contact
per kilometre moved" test exercise,
the only RaDAR operator that took
part was Eddie, ZS6BNE. The idea
was widely advertised and there were
many positive comments on the con-
cept but why was there no other par-
ticipation? Is it that difficult to walk
one kilometre and do a quick deploy-
ment of antennas and equipment,

(Continued on page 22)
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(RaDAR from page 21)

then make a quick QSO or two and
move on? The "rules" were set out as
a guideline for the experiment. What
happened to the passion of the ex-
perimenter?

The rules for the "True RaDAR"
operator specify walking one kilome-
tre before taking part in the RaDAR
contest. Even here, there are few that
take on the "challenge". Is it that diffi-
cult? In less than a month, the 3 No-
vember 2012 to be exact, is the next
official SARL RaDAR contest. It would
be most satisfying to see more partici-
pation than we have seen since the
initial contests that took place a few
years ago.

Sure, there are situations where

radio amateurs are confined to wheel-
chairs and sickbeds. They are excep-
tions to the rule. The rest of us need
to get off our comfortable chairs and
do things differently. We need to up-
date the image of amateur radio op-
erators!

How do you see RaDAR? It may
have a hint of the military or emer-
gency communications. If that puts
you off, do not let it, RaDAR is none
of these. RaDAR is there to practice
amateur radio in a fun way and if you
want to do it the Rambo way do not
let anything stop you. Be an inspira-
tion to others.

As demonstrated in the "One con-
tact per kilometre moved" exercise,
fixed stations form the framework

= B 204
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within which RaDAR operators can
operate. A RaDAR operator would

« | find it difficult without a known com-

munications point on the other side.
Lukas, ZS6LH, excelled that day by
being there, listening out for the Ra-
DAR operators and making contact
that the RaDAR station be allowed to
move to the next point. This was
much fun and no doubt tiring but very
satisfying!

Advertisements for the next Ra-
DAR contest were posted amongst
the various amateur radio groups on
Facebook and the SARL Forum and
there appears to be a positive re-
sponse in joining in for the contest.
This is really good news.

The Gauteng RTA saw the last of
the RaDAR presentations this year.
Clubs have enquired for RaDAR pres-
entations to be done at their monthly
meetings. This is also really good
news.

22
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My recent Spiderbeam exploits
Gavin Buckle, ZS6BUC

he wife was never big on the
whole tower idea due to the
ascetics. To me towers are
works of art, but to her it is a
different story, beauty is in the eyes of
the beholder, | suppose. | also have
not managed to find a reputable tele-
scopic tilt tower manufacturer who
could manufacture one at an afford-
able price. Estimates of R30 000 were
quoted. | could get a 12 m x 500 mm
steel tri-tower including foundation for
R12 000. Problem is the older | get,
the less | am able to scale towers, etc.
| weighed the yagi (bought from
Dirk, ZS6AKU) | refurbished thinking it
might weigh the same as a TH3 or the
like. No chance. It came in at 35 kg. A
proper tower would be needed! |
needed to make another plan.
| then moved onto the Spider-

eptember - October 2012

beam idea due to its low weight. This
would mean | could mount it on to a
lightweight tower. Spiderbeam make a
HD 14 m telescopic pole, however the
transport costs were more than the
pole itself. Therefore, | designed my
own. Our company does work with a
local aluminium trussing manufactur-
ing company. | requested them to fab-
ricate 2 000 mm x 50 mm x 3 mm alu-
minium poles. The poles are joined

with a spigot system
Guy wires are attached to the tri-
angular plates. The aluminium flanges
welded onto the poles support the
plates. | had a concern that the alu-
minium plates would grind against the
flange, so | contacted Maizey Plastic
about Teflon. The Teflon was far too
expensive, so | opted for 4 mm Poly-
(Continued on page 24)
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(Spiderbeam from page 23) 3
ethylene. It is UV resistant and strong. |
The problem came in when | needed
to attach the Polyethylene to the |
plates. According to most people
nothing sticks to Polyethylene. | did |
however manage to find a company in L
the south that sells polyethylene dou-
ble-sided tape, it is more like a mem
brane. An activator is applied to both
surfaces and then they were placed
together and | applied pressure for 10
min. The Polyethylene and aluminium |

The guy wires are 3,8 m long to | minium flanges welded onto the poles
avoid any resonance. They are joined
with an insulator. The longest guy
wire, 4,2 m in length, one could use
without the possibility of resonance.

The bracket system became a bit
of a designing nightmare. If | used
one bracket only, | would not be able
to push each consecutive pole up due
to the aluminium half-coupler brackets
getting in the way of the flange. | then de-
signed a second bracket that is mounted
above the first. The brackets are identical,
apart from the fact that the centre bracket
member of the second bracket can be re-
moved to allow the flange to pass.

Well that is it in a nutshell. To be honest,
(Continued on page 25)

ion

The brackets bef@fe mounting and Ffter installa-

tion on the wall with the pole in pos
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(Spiderbeam from page 24) tion.
it probably would have been easier to
convince my wife of a tower's beauty * Gavin Buckle, ZS6BUC, Box 224, Randpark

; Ridge, 2156. E-mail: gavin.buckle@yahoo.com.
than the cou_ntless Sle?pless ’."ghts I Member of the SARL and West Rand ARC.
have had trying to engineer this solu-

i Y
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The ZS4U Supapix Transceiver

Barney Fourie, ZS4U / ZS6TQ

his kit was devel-

oped by Barney

Fourie, ZS4U, to

help  restricted
licensed radio amateurs in
South Africa to upgrade to
the full license. This kit
fulfils the requirement as
laid out by the SARL. (This
requirement is no longer in
use. Editor). Just the

transmitter alone, when

used in CW satisfies the require-
ments, but by building a working
transceiver, it actually surpasses the
requirement! The design is based on
the Pixie and Pixie Il designed by
WAGBBOY. The circuit diagram and
construction manual can be
downloaded by clicking
www.zs6kmd.za.net/pdf/Supapix%20
Circuit.pdf and
www.zsekmd.za.net/pdf/CONSTRUC
TION%20NOTES%200N%20SUPAP
IX%20BY%20Z2S4U.pdf. For those
keen on reading the discussion thread
on the SARL web site regarding this
development, please click on the fol-
lowing link
www.sarl.org.za/forum/topic.asp?TOP
IC_ID=2580andwhichpage=1

After some experimenting and
prototyping (even getting the XYL to
build one) the final design is complete
and works exceptionally well for its
small size and simplicity.

The project has been rewarding
and the interest shown by the Ama-
teur fraternity is very encouraging. |
have seen my wife operate a solder-

26

ing iron and successfully build the
project through all its stages and seen
her excitement as she progressed.
Enjoy the kit and good luck with the
construction; hope to hear you all up
on 40 m soon.

Construction Notes

It is accepted that the prospective
kit builder has a basic knowledge of
how to identify electronic components
as well as a basic know how on sol-
dering.

Let’s get to building!

The kit will be built in phases so
as to ensure that every section oper-
ates correctly and also to minimize
fault tracing once completed. You will
require the following to complete the
Supapix:

a. Soldering iron capable of 40 to 60
watt.
b. Solder — preferably the thin type +/-
1 mm.
c. Side cutter small type.

(Continued from page 27)
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d. Long nose pliers.

e. Small brass screw driver or plastic
trimmer to adjust C16.

f. Magnifying glass for component
markings and solder inspection.

g. A receiver capable of USB recep-
tion.

h. A watt meter capable of measuring
a minimum of 1 watt.

i. 50 ohm dummy load. Build your own
— see note on Page 7.

j- 9 or 12V battery — NO electric power
supplies!!

k. An electric drill with bits.

I. A pair of scissors and some Bostik
for the decals.

Once you have all the tools ready
proceed to pack out your compo-
nents. The best is to group the differ-
ent types together, for example — all
resistors together; all capacitors, tran-
sistors etc. Graphical component ex-
amples can be found at the end of
page 32. Make a colour printout of the
Supapix Component Colour document
— it has all your markings and compo-
nent information handy. In addition,
you may also use the Supapix Com-
ponent Colour Silk Screen document
should there be any doubt as to the
placing of a component. Experienced
builders might want to use the Su-
papix Circuit print out. Ensure that
ALL the parts have been shipped to
you by using the parts list on your
printout — if not contact the kit vendor.

Phase 1 — Local oscillator

Orientate the PC board so that
the black dot on the top side is situ-
ated to the bottom right as in fig.1.

September - October 2012

Fig. 1

It is a good time to start up your
soldering iron! You are ready to pro-
ceed. Select the following compo-
nents from your component groups
and place them aside in a group — use
your magnifying glass to see the
markings on the components:

a. 7 020 kHz Crystal
b.C1,2,3and 16
c.R1,2and 12

d. Q1.

e. Black and red wire.

Place the components on the PC
board one at a time and solder them
in position as indicated on your print
out of the Supapix Component Colour
document. You will see that the tran-
sistor casing has a little protrusion on
the side — make sure it is aligned ex-
actly as shown on your printout! When
you solder try not to warm up the
component connections too long as it
might damage the component itself.
Do not press the transistor Q1 too
deep — the distance between the tran-
sistor casing and the PC board should
be between 3 to 5 mm. Cut off the
protruding legs of components flush
with soldering. Once you have sol-
dered the components into place you
can solder the red wire into the +9-
12V (red) hole and about 15 cm of the
black wire into the — 9/12V (black)

(Continued on page 28)
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(Supapix Transceiver from page 27)

hole. Connect a 9/12v battery to the
RED and BLACK wire — make sure
about the polarity! If no smoke or heat
is present you are halfway there —
switch on your receiver, select 7 020
kHz on USB and look for the carrier.
Found it? If so then you have just built
a small RF oscillator. Note that the
carrier might not be exactly on 7 020
kHz — DO NOT worry — as long as
there is a carrier within 2 - 3 kHz of 7
020 kHz you are on the right track!
Disconnect your project from the bat-
tery and back to building. If you do not
pick up the oscillator proceed with
fault finding procedure on page 32.

Phase 2 — Switching Circuit.

| hope you find it exciting so far!
Select the following components and
place them aside:

a. C12,14 and 18.
b. R6,7 and 13.

c. D2,3 and 4.

d. Q3 and 4.

Solder these components in place
exactly as per your print out and
method used with phase 1. The two
small diodes D3 and D4 stand upright
with the black ring at the top. Solder
the yellow wire into the yellow hole
marked Key. Solder the remaining
black wire onto the black hole marked
Key. Remove about 5 mm of insula-
tion from the free tip on both wires.
Once completed it is back to your re-
ceiver and the battery. Connect the
battery to your project and switch on
the receiver +/-7 020 kHz in USB
mode. Connect the yellow wire mo-
mentarily with the black wire — black
and yellow Key wires together. Find
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the carrier and turn the receiver fre-
quency knob onto the carrier until you
hear the tone comfortably — now turn
the frequency knob on the receiver
towards the side where tone fre-
quency reduces until the carrier tone
is at zero beat — NO further! Discon-
nect the yellow wire from the black
wire — keep power on. Take your
brass screwdriver and turn C16 until
you hear the tone -slowly adjust C16
until the tone is at +/-700 Hz — set at
tone on which you want to hear the
replying stations in CW. Connect the
yellow and black Key wire and the
tone disappears and the CW zero
beat should be heard. If you have
achieved this you are well on your
way — if not use Fault Finding Proce-
dure on page 32.

Phase 3 — Transmitter PA.

You are well on your way — let us
get some RF going! Select the follow-
ing components and place them
aside:
a.L1and2.

b. Ferrite ring and the piece of coated
copper wire.

c. R3.

d.C5,6 and 7.

e. Q2 and Heat sink.

f. Orange wire.

g. Green wire.

h. BNC panel mount connector.

Firstly, solder C6 and 7 into place.
Let us do L3 — a challenge to many
but really not so difficult — please fol-
low the instructions carefully as L3
forms part of the LP filter — if done
incorrectly it will have a adverse effect
on the output power of your transmit-

(Continued on page 29)
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ter! Hold the toroid ring with the red
side facing you. Take the coated cop-
per wire and place it behind the toroid
with about 2 cm protruding below —
see fig 2 — and hold the wire and tor-
oid with your left index finger and
thumb.

Fig. 2

NO overlaps — outside spacing would
naturally space out at about 1 mm
gaps. Once you have completed L3
cut both legs to about 10 mm. Take a
lighter with the flame close to the tips
and burn away the coating on the leg
tips to about 7 mm. DO NOT burn the
coatings on the wire around the tor-
oid!! You can scrape any residue from
the melted coating away with a scal-
pel or sharp knife. Place the two legs
next to one another see fig. 4.

Take the loose end and pass it
from behind through the hole round
the bottom to the back and repeat
until the loose end has passed
through the hole 19 times — every
time the wire end passes through the
hole counts for a turn thus 19 turns
means you would have passed the
loose end through the hole 19 times —
see fig. 3.

Fig.4

Make sure that the windings fit
snugly next to one another on the in-
side of the ring — check that there are
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Once L3 is complete orientate it
as per your print out between C6 and
7 and solder the two legs firmly in
place. Ensure that you place L3 snug
against the PC board when you solder
the legs. Solder the rest of the compo-
nents in place as per print out. Re-
member that Q2 must not be pushed
in more than 3 - 5 mm from PC board.
Fit the heat sink only after Q2 is firmly
soldered into position by gently push-
ing it over the transistor casing with
wire ring placed at bottom of the heat
sink. Solder a piece of 5 cm of the
orange wire into the orange antenna
hole and a 5 cm piece of green wire
into the green antenna ground hole.
Solder the orange wire to the centre
pin and the green wire onto the casing

(Continued on page 30)
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(Supapix Transceiver from page 29)
lug of the BNC panel connector.

Back to the testing side — connect
your watt meter to the BNC connector
of your project — make sure your watt
meter is connected to a 50 ohm
dummy load. Connect battery. Turn
on the receiver for zero beat on the
tone. Key your transmitter by connect-
ing the yellow and black Key wires. A
strong signal at your desired tone
should be evident on your receiver —
check the watt meter for an output of
at least 1 watt at 12V — it will be less
with only 9 V.

If the output is too low ensure that
your turns on the toroid are nicely
spaced and that you have exactly 19
turns on the inner circle or 18 on the
outer side. Only key the transmitter for
short periods as the final transistor
gets very hot and might burn if keyed
for too long. If you are using a reso-
nant antenna — be careful not to
cause interference — your signal can

following components and set them
aside:

a. U1 with 8 pin IC socket.

b. C4,8,9,10 and 11.

c. R4 and 5.

d. D1.

e. R14.

f. Audio screen wire with earphone
socket.

Firstly, solder the 8 pin IC socket
into place — ensure that the indent on
the socket holder is aligned in the
same manner as shown on your print

Cut here

Fig 5 |:|

out — see fig. 6. Take R14 and cut off

the left leg as viewed on the 2 pin side

- see fig. 5 - and solder in place.
Proceed to fit the rest of the com-

be heard anything up to

ponents. Press U1 into

2000 km! Once you have )
your correct tone with 1
watt out then you have @
successfully  completed )
the transmitter - if not use O
Fault Finding Procedure

([ |the socket ensuring that
U1 the indent is on same side
O as that of the socket —
(D |see fig. 6.

)

(: Clear the ends of the
supplied audio wire by

0

on page 32. Take some| Figg
clear Cutex (nail polish)
and paint the toroid so as | Indent

/l

about 10 mm. Solder the
wires into the holes avail-
able — inner to point A

to have your wire wind-

ings kept intact — you may even sup-
port toroid with hot glue from a glue
gun — do not overdo!

Phase 4 — The receiver.
Well done so far — let us add
some ears to our project! Select the

30
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(Continued on page 31)
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(Supapix Transceiver from page 30)

(brown hole) and outer screen to
black hole. Solder the earphone
socket onto the other end — screen to
outer casing and inner to the tip con-
nection. See fig. 7.

Back to the bench. Connect a low
impedance high quality mono headset
to the head phone socket. Set R14
with the arrow at 9 o’clock with the
small screw driver —
see fig 8. Connect the
antenna. Connect the P
battery. Adjust R14 -l
slowly until receiver Fig 8
audio can be heard
comfortably. You might hear a hum —
the receiver is very sensitive to the
presence of electrical currents so best
is to operate the rig with no or little AC
currents present in the near proximity.
If your antenna is situated close to
buildings you also might hear a hum.
You might even hear the CW beacon
on 7 025 kHz. If you can hear band
activity you have completed the re-
ceiver successfully - if not use Fault
Finding Procedure on page 32. Dis-
connect everything and let us con-
tinue construction.

Phase 5 — Side tone generator.

You are almost there..... Select
the rest of components and set them
aside:

a. U2 and 8 pin socket.
b. R8,9,10,11 and 15.
c.C13,15and 17.

Firstly, solder the 8 pin IC socket
into place — ensure that the indent on
the socket holder is aligned in the
same manner as shown on your print
out — see fig. 6. Next solder R10 in
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place. Proceed to fit the rest of the
components. Press U2 into socket
ensuring that the indent is on same
side as that of the socket — see fig. 6.
Last visit to the bench — connect the
antenna, headphones and lastly the
battery. Set R10 in the 9 o’clock posi-
tion — see fig. 8. Key the transmitter
by connecting the yellow wire and
black Key wires. You should hear a
side tone. Adjust R10 until you have
the side tone to a frequency suitable
for your operating environment — |
found the preset at 9 o’clock to be
most suitable. If you do not have side
tone use the Fault Finding Procedure
on page 32. Check the following:

a. Output 1 watt.

b. Receiver audio level set to comfort-
able level.

c. Side tone frequency as desired.

Cut the yellow wire to about 6 cm
and solder to the other phone socket
(socket used for the morse key) — see
fig. 9. Solder the black key wire onto
the key socket — see fig. 9.

/

[

Yellow wire

/ 4—— Black wire Fi

ig9
Congratulations — you have suc-
cessfully completed the Supapix
transceiver!

Phase 6 — Fitment of Supapix into
enclosure.

Drill suitable holes into the sup-
plied enclosure and place sockets as
per fig. 10.

(Continued on page 32)
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)
9-12VDC PHONE KEY “®—— Solder to casing
O ©
O O .
Fig 11
Fig 10
SUPAPIX 40M QRP CW
TRANSCEIVER
— Solder to tip
O O Use a 2 watt carbon

(Supapix Transceiver from page 31)

Ensure all appropriate wires are
soldered to the phone and key sock-
ets -do not solder power wires to the
power socket yet. De-solder the green
and orange antenna wires from the
BNC panel connector. Fit the BNC
and power sockets into holes and se-
cure as per Fig. 10. Peel off the cov-
ering of the double sided tape on the
bottom of the enclosure — place PC
board at the centre and move the
Phone and Key sockets into their pro-
spective holes, then press PC board
firmly onto the double sided tape so
that the PC board is fixed correctly
onto enclosure floor — be careful not
to bend components and allow suffi-
cient space for the BNC and power
sockets! Stick rubber feet at corners
on bottom of enclosure. Cut out the
decals and use small amount of
Bostik smeared on the back of the
decal to stick it onto the enclosure as
per Fig. 10.

Enjoy your new transceiver and
please read the operating manual
before going on air!

Build your own QRP Dummy Load for
this project.
32

resistor with a value as close as pos-
sible to 50 ohm and solder it into a
PL-259 coax connector as in fig. 11.
This little dummy load can be screwed
directly into the antenna socket of
your watt meter for testing the Su-

papix.

Fault Finding Procedure

Check correct components placed
and orientated correctly on board by
using the Supapix Component Colour
Silk Screen document.

Check correct component in the
correct place — check value on PC
board with value on your Supapix
Component Colour document.

Inspect every solder joint with a
magnifying glass.

Ensure battery is full and con-
nected correctly.

If all above is executed and the
circuit is still not functioning you might
have a component failure — proceed
as follows:

Components that are subject to
failure most of the time are transistors
and IC’s. To test a transistor use a
multi-meter which is set on Diode Test
or 200 k ohm. De-solder and remove
the transistor from the PC board. If

(Continued on page 33)
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With acknowledgement to WABBOY for the Pixie 2 design.
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(Supapix Transceiver from page 32)

you do not have a transistor tester
then use a normal multimeter. Check
the resistance between all three legs
by connecting the test leads between
any two legs at a time — if a dead
short is indicated the transistor is
faulty — replace. If current flows both
ways between any two legs (use re-
verse polarity from your multi-meter)
— the transistor is faulty — replace. If
your transistors check ok then the IC
in the circuit is most probably faulty —
take a small screw driver and lift it
from the socket and replace.

The components in the kit is fac-
tory checked but as everything that is
produced in mass quantities a latent
error might be present — fortunately
the components selected for the kit
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are easily available. Contact the kit
vendor should you require assis-
tance.

Parts List
Resistors all 4 watt
R1-47k
R2-1,5k

R3 -33k

R4 -10k
R5-1k

R6 -2,2k
R7 - 100
R8 — 10 k
R9-10k

R10 — 100 k Trim pot
R11 -1k

R12 -100
R13-2,2k

R14 —1 k Trim pot
R15-2,2k

IC

(Continued on page 34)
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(Supapix Transceiver from page 33 C12 — 100 nf Q4 — 2N2222

Ut - LM386 C13-10uf25V D1 -1N914

U2 — NE555 C14 —100 nf D2 — 1N4004
Capacitors C15-100 nf D3 - 1N914
C1-0,1nf C16 -10 — 80 pf trim D4 — 1N914
C2-0,1nf C17 -100 nf Misc

C3-0,82nf C18 - 100 nf 7020 kHz Xtal

C4 — 47 nf Inductors Heat sink for 2N2219
C5-0,1 uf L1 - 22 uH choke BNC panel mount
C6 — 270 pf L2 - 100 uH choke 2 x 3,5 mm phono jack
C7—-270 pf L3 —19T on T37-2 26 SWG 2 x 8 pin IC socket
C8 —100 nf Semi-conductors Power socket
C9-4,7uf25V Q1 —2N2222

C10-10uf25V Q2 —2N2219

C11—-10uf25V Q3 -BC308

Radio Scouting R
Dave Gemmell, ZS6AAW, and the Broomstick Warriors

SA National JOTA Report

As | write this Column, JOTA —
JOTI is only three weeks away and it
will be my last weekend in Australia.
Therefore, | have missed the event in
South Africa. Nevertheless, | will be
back in time to compile and edit the
SA National Report. | will need input
from the radio amateurs who as-
sisted and get the Scouts and Guide
to write a report as well. Please in-
clude photographs of the JOTA/JOTI
activities. Reports and photographs
can be sent to dave@zs6mus.org.za
by 30 November 2012.

Remember in 2011, | suggested
that if you or any other amateur had
any Cub or Scout service, Brownie,
or Girl Guide/Ranger service in your
youth, then you could set up your
own radio and operate as an “Old
Scout or Guide” station. If you did so,
please let me know, just a line or two
would be ample. Of course operating
from the local Scout or Guide Hall
would be the best option.

Scout built DF Loop Antenna
34

As it's been|:
said for so many |-\,
times now that, in
my opinion, JOTA
offers much more

opportunities  for
Scout activities than JOTI, inter alia,
pioneering, compass and mapping,
etc.,, if I'm wrong please let me
know ! Well! Thinking about the sub-
ject of direction finding (DF) con-
vinced me that a little thought could
open new “vistas.” Usually we tend to
think of square loop DF antennas
which make a Scout built structure
somewhat complicated. This led to
the thought ... “why not use a trian-
gular shape loop?” A suitable size of
tripod could be erected and the trian-
gular loop antenna suspended by its
apex. For those who have any
doubts ... why not experiment with
both? As long as area of the triangle
is the same as that of the square
loop, the signal voltage at the feed
point of both loops should be the
same, under similar conditions, of

(Continued on page 35)
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(Radio Scouting from page 34)
course.

Note: Encourage the Scouts and
Guides to work neatly and try and
“produce” a structure that could pass
for “a work of art.” Usually parents
and other adults passing the Scout
grounds will be very interested. Re-
member that certain JOTA and JOTI
set-ups will only have one amateur
radio and/or one computer available
so that keeping most of the youth
suitably occupied most of the time
requires extra activities. These extra
activities should also be “Scout re-
lated” which means the DF kind are
ideal because there is a certain
amount of simple compass and map-
ping theory required.

If you are really sneaky, you may
see that a bit of “elementary high
school maths” can be highlighted if

delving a little further into the back-
ground DF theory; simple trigonome-
try and all that!

Other antennas could also be
tried out as well; the Scout Hall
grounds could be made into quite an
antenna farm! Dare say the length of
coaxial feed line to the rig may be a
bit of a problem! | estimate, on aver-
age, about 30 metres of coaxial ca-
ble would be required.

Warning! | have never tried oper-
ating a rig in the transmit mode using
a DF Loop as antenna. Please be
very careful and if you do, do not for-
get to use a decent SWR meter in
the feed line! If the SWR is greater
than 3:1, stop transmitting and
check!

Please send all contributions, com-
plains or what how you to
dave@zs6bmus.org.za

Silent Keys Stil Sleutels

Clive Bean, ZS6AVP

Chris Willigenburg, ZS6VB
Dudley Forsyth, ZS2AW
Chuck Du Preez, ZS1CP
Michael Owen, VK3KI

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 more ontvou,
Eer hul herinnering — ons sal onthou.”

Les Clark, ZS6NV

Rodney James, ZR6NTN
Valter Blaughsted, ZS1VX
Martin Harper, ZS6MSG
Frans Jonker, ZS6ANI

Rowan Baumgarten ZS6BIB
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APRS GPS position encade

Decodes any NMEA-01832 compatible serial GF‘S':
Can provide 5V power to an external GPS
Transmits position, altitude, speed, heading
Supports SmartBeaconing

Supplied built and tasted with case

Compatible with opticnal NAVI-S-H-1-4800 GPS
Twao configurations, with all user options switchable

Radiometrix S HX1 500mW RF power
Multi-Chann ansceiver module

R 695.50 - .'_]__:I_.*Jcnl:r: 144-146 MHz
[Exd WET) g parallel or 255 serial channels
. High perfarmance double superhet PLL synthesizer
SO0mMYW BF power output
Jenmimn =118dBm for 12d8 SINAD
% 30

The SkyTracker is a complete 144 800 MHz APRS beacon mnsfs I

® |ntegrated u-blox LEA-4P GPS receier module

u Radiometrix HX1-144 800 transmitter

® Mitsubishi RA08H131TM RF power module

u APRSTracker OpenSource firmware on PIC

® Frequency - 144.800 MHz, RF Power ;| 8W (variable)

®m Connectors | SMA-F (TX}, MCX-F [GPS)

u Very Compact Size : 72 x S6mm

m Optional Active GPS Antenna, 2m Antenna and Case Ay
" R 1,125.00

{Exl WAT]

RF DESIGN

www . rfdesign.co.za / DELIVERISG YOUR WIRLLESS SOLUTION National no: 0BG1 753 35T



