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RSGB YOTA Team Hands Overthe YOTA Flag to the SARL

The official handover from the RSGB YOTA Team to the SARL YOTA Team took place on Friday afternoon 1 June 2018 at
Ham Radio 2018 in Friedrichshafen. At the hand-over are Nico van Rensburg, ZS6QL SARL President, Florian Zwingl,
OE3FTA Vice Chairman Region 1 Youth WG, Mike Jones, 2EOMLJ RSGB Youth Team, Koos Fick, ZR6KF SARL Youth Team
and Lisa Leenders, PA2LS Chairman Region 1 Youth WG. The SARL Team received the YOTA flag as well as the symbolic
Begali YOTA Morse key
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Die Amateurkode

Bedagsaam... Die amateur is ‘n ware heer. Hy sal nooit
bewustelik of moedswillig die radiogolwe op so ‘n wyse vir
sy eie genot aanwend om daardeur die genot vir ander te
bederf nie.

Lojaal... Die Amateur is lojaal teenoor die Suid-Afrikaanse
Radioliga en bied sy ondersteuning onvoorwaardelik aan.
Hy 1& hom neer by die onderneming wat die SARL aan die
owerheid beloof het.

Progressief... Die Amateur is progressief en sy stasie is in
tred met die wetenskap. Sy bedienings praktyk is netjies
en ordelik.

Vriendelik... Die Amateur is vriendelik en verdraagsaam
wanneer aan hom ‘n versoek gerig word. Hy verstrek
geredelik raad aan alle amateurs en verleen hulp en
samewerking in die gees van amateur radio.

Ewewigtig... Die Amateur is ewewigtig en laat nie toe dat
sy stokperdjie met sy gesinslewe, werk of gemeenskap
inmeng nie.

Patrioties... Die Amateur is patrioties, sy kennis en stasie is
altyd vir sy land en gemeenskap beskikbaar.

Radio ZS

Radio ZS is a forum for South African Radio League
members to share their amateur radio experiments, expe-
riences, opinions and news. Manuscripts with drawings
and/or photos are always welcome and will be considered
for publication. Articles on e-mail are especially welcome.
Material may be submitted in MS Word, Open Office or rtf
format, using Calibri 12 pt and English (South Africa).

Material may be e-mailed to radiozs@sarl.org.za. The
League cannot be responsible for loss or damage to any
material. www.sarl.org.za/public/RadioZS.asp
Disclaimer. The opinions expressed in this publication do
not necessarily reflect the official view of the South African
Radio League and the South African Radio League cannot
be held responsible for incorrect information published.
Use of Articles in Radio ZS. Other IARU Member Societies
may on written approval from the author and the editor of
Radio ZS, reproduce material published in paper or digital
form, for which the publishing author holds the copyright.
Such approval shall not unreasonably be withheld. Materi-
al taken for other member societies’ publications in this
way shall have a source and originator acknowledgement
included on publication.

Radio ZS Awards

The Gary Immelman RA Heritage Award Floating Trophy
awarded by the SARL Council for the best article of a historic
nature describing an event that occurred more than five years
previously or an interesting personality that has played an
important part in the development of Amateur Radio in years
gone by. Donated by Gary 1993.

The JJ Pienaar Trophy awarded by the Editor for the best
article published in Radio ZS during the past year.

The Radio ZS Shield awarded by the Editor to a South
African Radio League affiliated Club or member who best sup-
ported Radio ZS during the year. Donated by the Port Eliza-
beth Branch in 1966 (52 years ago).
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On the Cover
The RSGB YOTA Team hands over the YOTA
Flag to the SARL at Ham Radio 2018.

Op die Voorblad
Die RSGB YOTA-span oorhandig die YOTA-vlag
aan die SARL by Ham Radio 2018.

Deadline for articles

Contributions for the next issue must reach
the editor on or before the last week of the
month before publication. Closing dates are:
August 2018 - 25 July/Julie 2018
September 2018 - 23 August/Augustus 2018
October 2018 - 24 September 2018
November 2018 - 24 October/Oktober 2018
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Editor: Dennis Green, ZS4BS radiozs@sarl.org.za

We will remember them.”

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.”

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

Hulle word nie oud soos ons wat bly vergrys,

National Amateur Radio Centre

Nasionale Amateurradiosentrum
http://www.sarl.org.za

Aministrator / Administrateur
f Kelley Heslop

Sender Technology Park

1 Octave Street, Radiokop
PO Box / Posbus 1721
Strubensvallei 1735

Reg Barnes, ZS6AHB Andre De Jong, ZS5AKQ
Clyde Hyman, ZS1CS Garth Beresford, ZS6BER
Willem Munnik, ZS6WDM Gert Louw ZS1FG

Julie/July 2018 Radio ZS

South Africa / Suid-Afrika

lerinll: /Faksimilee: 086 299 0566
& .1/ E-pos admin@sarl.org.za

3



http://www.sarl.org.za/
mailto:admin@sarl.org.za
mailto:radiozs@sarl.org.za

YOTA 2018 - A fe eeks to go!

Nigofvan Rensburg, Zs6QL
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Youngs’rers On the Air

e —

Koos, ZR6KF, SARL Youth Coordinator and Lisa Leenders, PA2LS, Region 1 Youth WG Chairman

ince the official handover event on 01 June at Ham Radio 2018, Europe’s largest annual
exhibition of radio technology held in Friedrichshafen, Germany only a few weeks remain to
compete all the final planning and preparations to the official opening of YOTA 2018 early in
August this year.

Nico van Rensburg, ZS6QL, SARL President and Koos Fick, ZR6KF, SARL Youth Coordinator received the
flag including the symbolic Begali YOTA Morse key on behalf of the SARL from the Radio Society of Great
Britain (RSGB) who was the 2017 YOTA host.

This year’s YOTA summer event will be held in the beautiful central region of Gauteng during the week
of 8 August 2018 at the Kopanong Hotel and Conference Centre, easily accessible from the OR Tambo
International Airport in Johannesburg.

Being in the Southern hemisphere and August in Gauteng, it will expectantly be a mild-winter with sun
-filled days with day time temperatures in the low 20 degrees C and will be a “pseudo-Summer” camp for
the overseas visitors.

(Continued on page 5)
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OUTH AFRICA 2018

Youth on the move growing amateur radio

HosTEDBY SOUTH AFRICAN RADIO LEAGUE
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Youngsters On the Air
SINCe™7 O
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Nico van Rensburg, ZS6QL SARL President, Koos Fick, ZR6KF SARL Youth Team, Florian Zwingl, OE3FTA Vice Chair-
man Region 1 Youth WG and Lisa Leenders, PA2LS Chairman Region 1 Youth WG.

(YOTA-2018 from page 4)

We have this great opportunity for our SA youngsters to showcase and promote the SARL and South
Africa on an international level to, foster international friendships and goodwill, exchange ideas, learning
new skills and experience different facets of amateur radio.

Activities include learning about SDR radio, operate the multi band special events station ZS9YOTA,
build a CubeSat and experience the launching and tracking of it into near space on a high altitude weather
balloon, construction of a 40m QRP transceiver and learn to track as well as operate amateur radio
satellites. Non-amateur activities include enjoying a traditional YOTA cultural evening, a visit the
Pilanesberg game-reserve and certainly have lots of fun!

For year’s YOTA event a central theme of “Train the Trainer” was selected and will not just focus on
teaching individual skills but also look at empowering the group to become mentors in their own
countries and transfer the skills they have learned in South Africa to their peers.

From a South African perspective, we have two teams involved in the event the official SARL YOTA
Team and the YOTA Event Support Team responsible for the | .
running the day to day programme for the week. The
successful applicants for the SARL YOTA Team have been
notified by email and to be announced as soon as they confirm
their commitment.

As one can imagine, there are many expenses involved in
hosting an international event like this. We are most thankful
to everyone who donated to date. Your financial support as an
individual or as a club is of utmost importance to the ZS YOTA
fund. No amount is too small; all sponsors names will be added
to the Individual Sponsors List on the ZS9YOTA website. All
donations are most welcome via an EFT to the SARL bank
account and please use YOTA - your call sign as a reference,
e.g. YOTA-ZS4BFN.

We are looking forward to welcoming all the participants
from Europe and Africa including some international guests to
South Africa in August this year!
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Die eerste V5 WAGS Toekenning uitgegee

The first V5 WAGS Award issued

V5 WAGS AWARD

IT ISHEREBY CERTIFIED THAT
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has submitted proof of having effected two-way radio communication with _li Amateur Radio Stations
in Namibia V5. The President and Members of the Namibian Amateur Radio League extend their
congratulations to him / her on this achievement.

SPECIAL ENSORSEMENTS Mixed SSB

DATED at WINDHOQEK this23rd day of June 2018
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Namibian Amateur Radio League
P.O. BOX: 1100 Certificate No.:
Windhock Neaaibia vt o 0000

T O L O e CE O e T L L IO e e ]

(o) IATATARS
.

) N NN NN N AN NI IN NI BN ENENENENENENEN AN BN TN ANENENANENENINENANANENEN VTN ENENANANENANANANAINEN SL15)

) =36 SRAD A

Hi Pieter

Dit is vir my en die NARL 'n groot eer om vir jou as heel eerste Radio Amateur die V5WAGS toekenning
met die reeksnommer 00001 te mag uitreik.

Met die geringe voorkoms van Radio Amateurs in Namibié is dit ‘'n besonder prestasie en jy kan trots
wees hierop. Ek hoop dat hierdie toekenning 'n inspirasie vir ander Amateurs sal wees om hulle WAGS
vorm te voltooi en in te stuur.

Meer informasie kan verkry word op die NARL webwerf by www.narlnam.com. Die elektroniese
Sertifikaat is gratis, as iemand 'n gedrukte sertifikaat verkies is die fooie in die reéls uiteen gesit.

Groeteen 73

Werner, V51JP

V5 WAGS Worked All Namibian Grid Squares Award

The aim of this award is to involve any licensed ama-
teur radio station in a fun activity to collect at least one
contact from each of the Maidenhead grid squares. There
are 52 Namibian grid squares which are listed - JH51; JH52;
JG68; JG69; JHE0; JH61; JH62; JG71; JG72; 1G73; 1G74; JG75;
1G76; JG77; JG78; 1G79; JH70; JH71; JH72; JG81; JG82; JG83; | s subimited pro of having effected two-wey o comimunication
JG84; JG85; JG86; JG87; JG88; JG89; JH80; JH81; JH82; 1G91;
1G92; JG93; JG94; JG95; JG96; JG97; JG98; 1G99; JHI0; JHI1;
JH92; KG08; KG09; KH00; KHO1; KHO2; KH11; KH12; KH21 and §
KH22

Visit www.narlnam.com/awards.html for all the infor-
mation about this award as well as the Namibia Award.
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Wat presies beteken die IP-spesifikasie van my nuwe hand-

radio?
Ean Retief, ZS1PR, Boland Amateurradioklub

eesdae sien mens in die spesifikasies van hand-radios as dit by afdigting kom daar genoem
word dat die radio aan IP 67 of IP 68 standaard voldoen. Mens sien dit ook by ander apparaat
soos selfone en digitale horlosies.

Nou wat presies beteken die standaard?

Die IP standaarde is geformuleer deur die Internasionale Elektrotegniese Kommissie (IEC) en is ‘n
aanduiding van die afskerming wat die apparaat bied teen stof, sand, vuilis en VARS WATER. Dit word ook
in Suider-Afrika algemeen in die industrie en mynbou gebruik.

Die eerste syfer na die letters IP dui die afskerm aan teen soliede voorwerpe. Daar is ses van hulle en
die syfer toon die afdigting aan wat die huls vir agt uur van voortdurende kontak sal bied.

Beskerming teen soliede voorwerpe

IP Kode Vlak van beskerming

1 Beskerming teen ‘n groot deel van die menslike liggaam, soos bv. die agterkant van ‘n hand.
Geen beskerming teen doelbewuste aanraking soos as mens jou vinger sou insteek nie. Bv. die
rooster-beskerming wat mens by die dryfbande van masjinerie kry.

2 Soos nommer 1, maar verhoed dat ‘n vinger ingesteek kan word. Dus ‘n rooster met kleiner
openinge.

Beskerming teen gereedskap, dik drade of soortgelyke voorwerpe. Bv. ‘n baie fyn rooster

Beskerming teen meeste drade, skroewe of soortgelyke voorwerpe. Bv. 'n sifdraad afskerming.

5 Gedeeltelike beskerming teen skadelike stof. Hier dink ons aan ‘n toe deksel en siwwe voor die
ventilasie-waaier/s.
6 Volledige beskerming teen skadelike stof. ‘n Huls wat heel dig is.

Die tweede syfer is die beskerming teen water.

Vog beskerming

IP Kode Vlak van beskerming

1 Beskerming teen druppende water.

2 Beskerming teen druppende water as die apparaat skuins teen 15 grade gehou word.

3 Beskerming teen druppende water as die apparaat skuins teen 60 grade gehou word.

4 Beskerming teen water wat gesproei of gespat word uit enige rigting.

5 Beskerming teen water wat gespuit word uit enige rigting met die spuit punt (“nozzle”) van
maksimum 6,3 mm diameter.

6 Beskerming teen kragtige druk water wat gespuit word uit enige rigting met die spuit punt van
maksimum 12,5 mm diameter.

7 Beskerming vir 30 minute teen onderdompeling in water tot diepte 1 meter.

8 Beskerming teen onderdompeling in water met diepte van meer as een meter tot en met 30

meter. [Die vervaardiger moet die presiese diepte spesifiseer].

Ek wys net weer daarop dat hierdie spesifikasies vir vars water is. Nommers 7 en 8 is heeltemal
stofdig.

Maar let ook op iets by nommer 8: Die vervaardiger moet die diepte spesifiseer. So kan ‘n
vervaardiger sy radio IP 68 spesifiseer en dan iewers in die “fyn skrif” noem dat die toets-diepte twee
meter is!

Omdat die spesifikasie van die IEC vir vars water is, word die aanvaarding-toetse gedoen in
gedistilleerde water in 'n tenk met geen beweging nie en die radio afgeskakel. So as jy jou handstel in ‘n

(Na bladsy 8)
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(Die IP-spesifikasie van bladsy 7)
ander vloeistof laat beland, of 'n vloeistof daaroor uitgooi, soos koffie, bier, wyn of koeldrank, droog dit
onmiddellik af, anders kan daar probleme kom.

Ek sou nie met 'n IP 67 of IP 68 radio in die swembad gaan nie, want swembad-water is nie vars
water nie, in die sin dat dit chemikalieé bevat en party swembaddens gebruik soutwater tegniek. Hanteer
en beskerm ook hand-radio’s versigtig as dit in 'n ski-boot (veral op see) gebruik word.

In 2015 het Sony se bemarking-afdeling advertensies geplaas wat wys waar die nuwe Xperia
selfoon gebruik word om foto’s onder water te neem. Hulle waarsku egter kopers nou om nie die selfoon
onder die water te gebruik nie...................

Mens sou aan moderne elektroniese horlosies as baie meer waterdig as ‘n hand-radio dink, maar
tog het Apple het die volgende waarskuwing omtrent hulle horlosie op hulle webblad:

Submerging your Apple Watch isn’t recommended. Water resistance isn’t a permanent condition
and your Apple Watch can’t be rechecked or resealed for water resistance. The following should be
avoided:

Dropping your Apple Watch or subjecting it to other impacts.

Submerging your Apple Watch in water for long periods of time.

Swimming or bathing with your Apple Watch.

Exposing your Apple Watch to pressurised water or high velocity water, for example, showering, wa-
ter * skiing, wake boarding, surfing, jet skiing, and so on.

Wearing your Apple Watch in a sauna or steam room.

Is there confusion in the ranks?

eague members seemed to be confused with who is who when they have a problem or need
some information.

Here on the left is Kelley Heslop, the SARL Administrator and she works at the National
8 Amateur Radio Centre at Radiokop there in Gauteng. She can be contacted by e-mail
admin@sarl.org.za or telephone 011 675 2393. Kelley looks after the administration
of the League - the database, membership fee payments,
issuing HAREC certificates, RAE arrangements, etc.

On the right is Dennis Green, ZS4BS, the SARL Secretaryi
who is a retired Armour Sergeant-Major and he lives in|
Bloemfontein. You can contact him by e-mail or telephone. |
1. The e-mail is secretary@sarl.org.za, telephone 051 446 2039
D or mobile 082 770 9126 (no answer, use WhatsApp or e-}
mail). Dennis looks after the minutes of Council Meetings, minutes of AGMs, SARL §
Communication, IARU Liaison, etc. Dennis is also the Region 1 HF Beacon £
Coordinator and is the Editor of Radio ZS.

So send your e-mail to the correct person for best results!

A Homebuilt 70 cm Colinear
Pieter Jacobs, V51P)J

was working on the 2 m to 70 cm transverter to be installed inside the Tsau //Khaeb (Sperrgebiett)
National Park using two Motorola radios back to back. When installed, | realised | need omnidirec-
tional gain antennas for the test along the West Coast.

The Yagi antenna now will be used together with a 2 m collinear for the transatlantic beacon pro-

ject. This then provides an omnidirectional signal for West Coast conditions and gain in the direction of
Brazil.

If anyone hears the beacon, they can now call on 2 m and either listen for propagation on the UHF

(Continued on page 9)
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(A Homebuilt 70 cm Colinear from page 8)

portion or | can call on UHF at my shack triggering the 2 m via the UHF radio and do 2 m tests along the
West Coast. The UHF option also now allows other amateurs in this area to access the system and be part
of the testing done along the West Coast.

Why omnidirectional with gain?

We have a phenomenon happening along the West Coast where at times a backscattered signal is
heard but a direct signal between two points is not heard.

For this specific reason | decided to build a 70 cm collinear as | already have a commercial 2 m colline-
ar available. Some would again ask why not a Yagi for the 2 m signal? The reason is that directional signals
do not always work along the West Coast. | think because of the cold Atlantic air and the hot inland air
along the West Coast, this does play a big part in the directionality of a signal. If it is too directional, then
it seems to hit the duct at an angle below 90 degrees and that reflects the signal away from the ducting
caused by dry hot air and cold wet air. This problem was also an issue many years ago when Telkom, then
the Department of Post and Telecommunications, installed their microwave towers along the West Coast.
Especially north of Vanrhynsdorp and higher, this specific phenomenon was a daily happening. You could
shine a light and see it with the visible eye, but RF did not get to the other end. The result was that towers
had to be built to provide a 90 degree angle with the actual ducting patterns and therefore the microwave
towers along the West Coast run in a zig-zag pattern.

Now with this problem in mind, you need gain but omnidirectional for if it hit the duct at the right an-
gle. It will penetrate the duct path and end up at the other end. The same with the signal coming along
inside this duct tend to escape at various points but at a much lower RF level, therefore the gain on the
receive as well, than the actual signal that runs inside this duct with no loss in signal strength levels.

Designs

| have been looking at various designs and the cost and simplicity was the main factor as well as what
is available in the scrap box. Coaxial cable off-cuts were plenty and RG-58 would give me enough band-
width because of its thickness. RG-213 would even be better but again | would suggest its use for a 2 m
collinear.

The total length of the collinear is 2,14 m. Therefore, you will need a slightly longer piece of white
plastic electrical conduit.

| have changed the aluminium pipe with copper pipe because you can solder a piece of copper pipe.
The copper pipe acts as a balun and all currents that want to flow back along the coaxial cable are bal-
anced out.

Care must be taken to solder the joints properly but not too long with the soldering iron because heat
and plastic are not friends. | treated all my soldering points with solder flux first to provide a good solder
joint.

| have installed a PL-259/6 connector into the bottom part of the copper pipe. Soldered the outer of
the connector that is pushed inside the copper pipe for a tight fit to give a very good earth connection for
the return path of the RF that wants to flow back. Therefore, | did not need any ferrites along the outer of
the cable. If you look at commercial built collinears, the mounting part at the bottom of the collinear is
the actual RF absorber for RF running back into the cable.

Adding a barrel connector to this soldered connector allow me now to install a coaxial cable with a PL-
259 connector to the end to fasten to the 70 cm collinear between the radio and antenna. You could use
an N-type female connector as well, soldered to the copper pipe.

The inner of the RG-58 cable was soldered to the centre pin of the connector. | removed the screen of
the cable but pushed the black outer back over the inner part of the cable to allow for it to be not loose
bumping around inside the copper pipe providing a stable impedance.

The antenna was tested and no movement in the SWR reading on the IC-7100 radio between 424 and
440 MHz. Between 424 and 430 MHz it had a small increase in SWR but still below 1.2. The SWR was then
flat across the spectrum from 430 MHz till 440 MHz.

(Continued on page 11)
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Specialised hardware for all amateur needs Custom products
Powerboxes, Super CAT, FOXhunt mixing attenuators, local design
Full RF workshop, Wouxun® service and repair centre
Power poles, volt meters, dc-dc power blocks
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(A Homebuilt 70 cm Colinear from page 9) 1 mim
You can use this same method building a cell phone col-

linear or a 23 c¢cm collinear, but | would not suggest coaxial Outer

cable, | would rather suggest thin pieces of copper pipe Jacket Braid
where you grind the ends to exact lengths on a piece of
sandpaper and slide the inner of the RG-58 cable inside this
copper pipe. It makes soldering much easier and looking
more professional.

Gain
They reckon 9 dB gain? | have not tested it on receive ‘ \ \

but | need to. connect to the spectrum analyser to test a sig- Imm 4mm

nal from a distance on a normal quarter wave and the col-

linear antenna to make sure what the actual gain is. If you need more gain, just double up on the number
of elements you install inside.

Difficulty level?

| think you learn how to solder and not burning your fingers very fast. | took my time and cut every-
thing first evening, then soldered the next evening and yes, tested it the next day.

Again, care must be taken that elements do not short out as this will seem as if antenna does not want to
tune at all. Just make sure all elements are connected properly by using your Ohm meter on beep to
make sure of continuity and open points are not shared at some elements joints.

Let us look at the formula for half wave length. All elements are half () wavelength but the copper
sleeve is a quarter (%) wavelength. [(300/frequency in MHz)/2]*velocity factor of coaxial cable (RG-58 =
0,66) 227,58 mm, you need 8 pieces.

Because | was looking for 430 - 440 bandwidth | choose 435 MHz. For the copper sleeve | used a %
wave formula. [(300/frequency in MHz)/4]*velocity factor of copper pipe (which is close to 1 - look up on
the internet) = 172.41 mm. Choose a 6 mm piece of copper pipe that fits snug over the back end of a PL-
259 connector. Use soldering iron and flux. Remember the copper pipe does take away the heat very fast.
Before you cut remember to add the soldering portions. Add 8 mm to the length of the coaxial cables be-
fore you cut it. When you clean up the ends it is 4 mm on each side.

Once the soldering is finished, you need to add the copper sleeve at the bottom and a solid copper
wire at the top. The copper wire at the top is also a quarter (%) wave long, the same length as the copper
pipe at the bottom. | assume the copper wire is for fine tuning the antenna but mine is doing what | de-
signed it for, so no need to trim it.

Referring to figure 3, | did not use the ferrites as shown as the copper is acting as an RF absorber.

Measure all elements for short circuits, if found, rectify it. Once you are happy with no shorts in the
elements you have soldered, you can now add some RF (low power please) to the antenna before you
slide it in to the PVC conduit pipe. My antenna was lying over the washing line when | tested it first and
the results were very good.

| assembled the antenna inside the PVC electrical conduit and installed it temporarily for a higher
power test on the ICOM IC-7100. The SWR needle did not even move between 430 and 440 MHz.

As said earlier the receive test must still be done and | am busy looking in the scrap for a 70 cm test
antenna — a UHF dipole, | think will be doing the job as a reference antenna as | want to measure gain be-
tween the two antennas on a spectrum analyser and using the S-meter as well.

Now once you are happy with the assembled antenna you can now seal it against water penetration
from the top. Using expanding foam will do the job 100%. Or add an end cap, if you have one. Do drill a
small hole at the bottom of the PVC pipe for any water that might end up inside to get out, otherwise it
will end up inside your radio one day.

Mounting it is now the last task. Then enjoy the 70 cm band or improve your mobile phone or Wi-Fi
signal with another one build by you as well. Most of the information above are also available on various
websites and in handbooks.
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Ham's 'novel' pastime a DX turn-off!

Southgate Amateur Radio News

ast Yorkshire radio amateur Steve Anderson,
GOEAT has discovered the best antidote for poor
mental health - burning the midnight oil to write a
120 000-word thriller instead of indulging his
other passion of trying to work DX on Top Band! N

But he is still not convinced it was worth it...

“It took me seven months to complete the book, often
putting in 12-hour stints on the computer when | should [}
have been glued to the FT-897,” he told Southgate Amateur
Radio News. “I missed some great two-metre sporadic-E
openings as well as enjoying the occasional hot summer’s &
day.

For the first time since becoming licensed, initially as
G6VBU in 1983, | failed to complete a single page in my |
logbook over the course of a year. My continuing resolution A
for 2018 is to make amends. It is all about priorities!” ’

Steve, who retired early from full-time journalism almost
20 years ago after a lengthy battle against anxiety and
clinical depression, said the appeal of amateur radio had
frequently helped to alleviate the worst symptoms of his
illness, which he talks about openly on the air.

“It is time we all took notice of the fact that one in four of us at any time is probably suffering from
OCD, bipolar disorder or a range of other emotional/psychological conditions - and that may well include
the person on the other end of the Morse key or microphone,” he said.

“So, whether you are a licensed amateur or shortwave listener, please help to remove this dreadful
stigma by treating mental illness for what it is: an illness just like cancer, arthritis or kidney disease.”
Steve’s 460-page book, called “Karma - Where it all went wrong”, is mainly concerned with the so-called
law of cause and effect; it explores the consequences of the animal kingdom exacting revenge on
mankind for the torture and killing it has inflicted since time immemorial.

From Albania to New York and from Kosovo to England, its storyline merges Donald Trump and Kim
Jong-un with the Syrian civil war and Thalidomide, all of it intertwined with “adult pastimes” and non-PC
humour. But it also contains numerous references to amateur radio and his other, offshore-radio passion.

“Karma” has already been praised by folk-rock legend Dave Pegg, bass guitarist for 15 years with
Jethro Tull until he left the band in 1995 to concentrate on his other musical commitments with Fairport
Convention, including organising the annual FC festival in Cropredy, whose headline act this year is Beach
Boy Brian Wilson (9 August).

“Interesting stuff,” was Peggy's verdict on Steve's paperback. “In fact, his novel is absolutely fabulous.
| couldn't put it down until I'd read the final, 61st chapter.”

He's now lent his copy to fellow-Fairporter Chris Leslie.

“Karma”, Steve's second publication — his first, entitled “Growing up with Ginger: The Cat-lover's Book
for Cat-haters”, also devoted many pages to amateur radio - is available both as a printed and e-book on
Amazon, through York Publishing Services and other retailers worldwide. Its “physical” version retails at
£7.99 a copy.

Further details are on QRZ.Com.

Any South African radio amateurs planning to write a book? | know of John Fielding, ZS5JF who has
written and published a number of amateur radio books.
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A Simple 2 m/70 cm Vertical Dipole Antenna

http://amateurradio.bz/2m-70cm vertical dipole antenna.html

his easy to build dual band VHF/UHF antenna makes a great project tor the new ham that is
ready to get on the 2 metre and 70 centimetre amateur radio bands. It can be mounted on a
roof top tor use as a fixed antenna and it also folds conveniently for travel making it an excellent
backpack antenna. The design is simple and so is construction.

Construction

The antenna elements are made of 1/8” (3,175 mm) diameter stainless steel rod. Each rod is bent into
a tight “U” shape and fastened to the acrylic plexiglass boom with stainless steel hardware. Flat washers
large enough to fit across the gap in each element are used to hold the elements in place. A piece of
%" (6,35 mm) thick cast acrylic plexiglass, 18” (45,72 cm) long and 2 %" (6,35 cm) wide, is used for the
boom.

Drill the holes in the boom as shown in the diagram. The position and hole size for the mast mounting

clamp is determined by the size and width of the clamp or U-bolt that you use. | used a TV antenna mast
clamp that fitsa 1 %4” (3,175 cm) mast.

2mi/7T0cm Vertical Dipole
Acrylic Plexiglass Boom

18" x 2-1/12" x 14" .
- a (@5 TcmxB64cmx 7 mm)
8
am"
; 12" 3/16" Holes I
[;;“‘ )| (13 mm) for Cable Tie 5 (10 mm)
mm) | e 'l'
1l o W 1 |
Holes for 64" Holes 1-313"
- O Mast Clamp for Elements |{44 mm)
118" Q ~ O =
26 mm) 718 8"
- (10 mm)
—
114" "
{32 mm) {13 mm)
AmateuriRaco bz

Probably the hardest part in making this antenna is bending the stainless steel rod. But the rod can be
bent without heating it first with a torch. | was able to bend the rod by placing it in a bench vice. The
tricky part is to bend two pieces of rod that come out looking similar is shape. Use two pieces of stainless
steel rod that are longer than needed then trim them to correct lengths after the rod has been folded into
a U shape. Make each element section as shown in the next diagram.

The hardware for mounting the antenna elements to the boom is also used to connect the feed line to
the antenna. The coaxial cable centre and shield are separated, the leads kept as short as possible. Crimp-

(Continued on page 14)
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(A Simple 2 m/70 cm Vertical Dipole Antenna from page 13) - mocm v.rﬂcd Dlmb
on ring connectors, with the plastic insulation Element Lengths
removed, are soldered to the ends oi the cable. The

coaxial cable centre lead is connected to the top
section and the shield is connected to the bottom
section of the antenna. This antenna was fed with RG-
8X (Mini 8) 50 ohm coaxial cable. The feed line used
was a random length and was not cut to any specific 18-5/8"
length. (47.3 cm)
Use all #6 stainless steel hardware to attach the
antenna elements to the boom. Start by placing an T
external tooth lock washer on a machine screw then
insert it into the hole drilled in the boom. Next install 6-1/4"
a flat washer, then the antenna element, then (16.9 cm)
another flat washer. The ring connectors with the
coaxial cable attached go on next then finally fasten 8
with a split lock washer and a wing nut. Repeat for
the opposite side.

1/8" Stainless Steel Rod

) AmateurRade bz

Video Instructions
Watch the video below for more information about this antenna. https://youtu.be/RcO5WAiksNI

Tuning the Antenna

To tune the antenna for minimum SWR simply
loosen the wing nuts and slide the antenna
elements in or out as needed. Keep in mind that
changes made to one band will affect the other
band. For example, if you shorten the 2 metre
length then you also shorten the 70 cm length.
Some fine tuning by again trimming either the 2
metre or 70 cm sections may be done if desired,
but this should not be needed.

Parts List
All stainless steel element mounting hardware. Use larger size hardware if flat washers do not extend
across both sides of the antenna element.

2 each 1/8” (3,175 mm) Stainless steel rod, 3
feet long (0,9 m)

Acrylic Plexiglass 18” x 2 5" x %" (45,7 cm x
6,4 cm x 7 mm)

2 each #6 x 32 x 1" (25 mm) Machine screws
2 each #6 x 32 Wing nuts

4 each #6 Large flat washers

2 each as Split lock washers

2 each #6 External tooth lock washers

2 each #6 crimp-on ring connectors

Mast mount clamp.

Plastic cable tie or small U-bolt.
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Network Radios — Amateur or Not — Still a Good Idea
Marius Swart, ZS4XA

he so called ‘Network Radio’ is the latest development on the 2-way Radio front worldwide and
in South Africa. A Network Radio is in fact, deep down on the inside, a Mobile Phone that uses
the Android operating system. but it looks like a 2-way Radio.

Is it a radio? | would say yes. All Mobile Phones are radio transceivers because they transmit
and receive a radio signal to and from the nearest mobile phone tower. Basically, the new Network Radi-
os are 2-way Radios that are using all mobile phone towers as radio repeaters.

As an Amateur Radio operator, | recently got chatting with one or two blokes in the United Kingdom
on the “Network Radios” channel that was set up on Zello for licenced amateur radio operators and peo-
ple that are interested in becoming licenced radio amateurs. The signal
is crystal clear and there are no big antennas involved to talk from
South Africa to the UK. While it can be argued that it is or is not ama-
teur radio, it is a damn convenient and effective way of radio commu-
nication around the globe. Quite a few prospective amateurs on Net-
work Radios channels are at present getting ready to write their ama-
teur exams.

There are now dedicated devices from manufacturers like Inrico,
RFinder, Radio Tone, Sure and others that makes Network Radios a
handy tool and a very cool hobby. Many of these radios can load the
‘Zello’ app and makes using Zello a breeze on devices like the Inrico
T320 and TM7 and others. There are a few tips and tricks that you
need to know about to make these devices work smoothly, like loading
an app called “Best Wi-Fi Keeper” and “Netguard.”

The World Wide Amateur Radio Guild, running the International
Radio Network on Teamspeak, have channels that are linked to actual
amateur Radio repeaters and nodes. In my opinion this is what makes
Network Radio an amateur radio ‘mode’.

Most Network Radios operators also make use of Echolink via their
M Network Radio Devices. Zello, Teamspeak and Echolink can also be ac-

(Continued on page 16)
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(Network Radios from page 15)
cessed through Android mobile phones and iPhones using the respective apps.

The “Network Radios” channels have in a few weeks’ time generated a crowd of enthusiastic ama-
teurs with different abilities. From this group of people there has already been generated several solu-
tions for problems with the new technology, experimentation with the new devices, designing of
breakout PC boards to expand some of the devices, etc.

| can already see how Amateur Radio MESH Networks, like the Mossel Bay MESH Network, linked with
Network Radio Devices are going to play a big role in the future of amateur radio.

Anybody interested can look for the “Network Radios”, “Network Radios CH02” and “Network Radios
CHO3” on Zello and the Facebook group by the same name. There are 10 of these channels on Zello but
only the first 5 are used at present. The others will be unlocked as soon as needed.

Network Radios as a hobby in South Africa now has its own slowly growing website at
www.networkradios.co.za On the website there are also links to the Facebook page and group of Network
Radios South Africa. At present most supporters of the hobby are also licensed Radio Amateurs.

There is still a gap in the market in South Africa as the two most popular devices, the Inrico T320 and
TM?7 are not available locally. At the time of writing of this article it still needs to be seen if the suppliers
of devices that are already available locally will be willing to cater for the hobby market or if they will only
focus on their own private PTT Services.

Upgrade and join the world of DXing

Dennis Wells, ZS1AU
hen Marconi and the early pioneers of what was called wireless, were experimenting, it
was no further from the truth because it was anything but wireless. From the moment
wireless / radio was born, the main ambition was to extend the range and to try to be
heard as far away as possible, over the ether.

A young boy scout, who lived next door to Mr Streeter, A1A, in Irwell Street, Observatory Cape Town,
heard A1A on a homemade receiver and only a few feet of wire for the antenna! It took Mr Streeter one
small step to next door to succeed in his ambition to transit a signal to a “distant” receiver over the air!”
Then came his giant step into the unknown and eventually to Australia and other parts of the world,
where others were doing the same experimenting. Can you imagine the excitement and the sense of
achievement which these pioneers felt in those days? It was a few years into the turn of the twentieth
century, about a hundred years ago! DXing has stood the test of time.

At the beginning, messages were transmitted using Morse code or CW as it is termed, the unique ab-
breviations and shortened form of words and sentences were used to save time and yet get the message
(QSP) across. To initiate a contact with anyone who was listening on the air, the station calling for a con-
tact (QS0O), would tap out in Morse code the letters CQ for local stations and CQ DX for seeking stations
out of the local country. This task sometimes took several minutes and finding a station calling you was a
painstaking search, up and down the band. You were lucky if someone was on the same frequency. How

(Continued on page 17)
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This article was written in 2008 and has been on “ice” for all these “changing” years. | thought it might be
printed in this year of 2018 and those who read it will have to realise and imagine what has happened
during these past 10 years!

We are now going through another phase of our hobby in this Computer and Digital age and the
introduction of Logbook of The World, the transmitter output power and several changes in Government
and Municipal regulations and all the unexpected and unnecessary man made interferences, the steep rise
in the cost of living and the changes that go with it.

The slow but sure demise of the Postman who was such an integral part of our QSLing, are things that
we radio amateurs must contend with in the foreseeable future.

So, these past 10 years have been significant and now the Solar Cycle 24/25 is playing havoc with our
propagation!

(Upgrade and join the world of DXing from page 16)
time has brought about modern equipment to change all that!

Sending in Morse code, the letters CQ DX and signing, say, de A1A, a r k, was a typical way of asking
for a reply from anyone outside of South Africa.

When stations eventually constructed speech modulators and were able to transmit voice, it opened a
new world of distant communications. With it, the Morse/CW jargon to which the radio experimenters
(radio amateurs) had become accustomed, continued to use with voice, called, Phone! Amateur Radio
had acquired a language of its own and it must not be confused with our CB friends, who also have a lan-
guage of their own.

In 1951, while operating 100 watts on Amplitude Modulation (AM) into a folded dipole antenna, |
heard a very strange rough speech calling me as | could only make out a strange variation of my callsign. It
sounded very distorted and while trying all adjustments on the RF and Audio gain controls, | switched in
the Beat Frequency Oscillator, purely by instinct. Lo and behold a clear voice was heard. | was told to
switch in my BFO! The station was in the USA transmitting on upper sideband. This was my first introduc-
tion to something new - Single Side Band (SSB).

Just when we are on the threshold of Digital Voice on HF, in the 21° century, we are being introduced
to Spread Spectrum, which promises to be the ultimate, in the future. Only time will tell? All that can be
said is that DXing is in for some exciting times.

Once the “DX BUG” has bitten you, the same fascination and excitement which has been going on for
all these years, comes as a unique experience when it happens to you and so another generation of radio
amateur, carries on with the traditions of the past. It is sometimes easy to recognise an “old-timer” when
he uses some of the old expressions or words which have been carried along as part of our heritage.

Yes, giant steps have taken place over time and despite all the various facets, like Radio Teletype
(RTTY), digital modes, Moon Bounce (EME) and Satellite communications, to mention only a few. The
birth of electronics and the inventions that go with it, can largely be credited to the experimenting and
interest created by radio amateurs, all over the world. The co-operation amongst radio amateurs and the
brotherhood which exists from the beginning of the pioneering days, still exists today. DXing is the facet
which has stood the test of time. How many hobbies can boast this “magnetic” attraction and staying
power for all these years and in most cases for a life time.

This forgoing introduction is not only for the newcomer, but, for several of the old-timers too. Our
hobby is very unique in that we must be so interested in it and then we go to great lengths to learn about
it and then write the Radio Amateurs Exam (RAE). When all this learning has been successfully rounded
off by being issued with a unique callsign (the only one and it is yours), it is up to each of us to remember
that we belong to a huge family of several million, all over the world. We are privileged to be allowed to
use the airwaves and being able to communicate with any of those millions out there! This means you can
make more friends in a lifetime than any other hobby, which is now called a service, as radio amateurs
can be of service to their country in many ways and especially in emergencies and to save lives and prop-
erty.

So, DXing still remains the prime facet of amateur radio, whether it be done using, moon bounce, digi-
tal, satellite and many other forms of communication today. !

(Continued on page 18)
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(Upgrade and join the world of DXing from page 17)

DXing requires a lot of listening to train one’s ears to concentrate and absorb what is being heard. The
brain learns to concentrate on a signal in spite of many signals being heard at the same time. This despite
distractions, caused by other signals and noises, be it static or manmade interference (using poor quality
electrical appliances, etc.) Good hearing and concentration becomes the art of receiving not only strong
signals but also very weak signals. Practise listening rather than transmitting and at the same time be
aware of conditions, the time of day and the month of the year. Make notes in your loghook and gather
as much information and knowledge about signals and other stations who become familiar to you, over
long period of time and especially over years. The varying conditions is one of the fascinations of DXing
which is coupled to the sunspot cycle which can vary slightly but is taken as being about 10 years. There
has never been the exact same conditions and one maximum can be so much better than another.

We, at the time of writing in January of 2008, are now about to enter cycle 24, and we are told by
many so called experts around the world, that this is going to be the best upward spiral and peak in years!
It can be said that in a few years’ time we can look back and see where the lowest point of the sunspot
cycle was.

This is what makes DXing so fascinating and sometimes opens the higher frequencies as we go to-

wards the sunspot maximum and the various bands remain open for much longer periods to most parts of
the world.
For us in South Africa and this goes for the Southern hemisphere, summer with the higher daylight hours
improves and prolongs our operating on the HF/higher frequencies over most of the day and night,
whereas the LF/lower frequencies are confined mainly to the dark hours for long distance communica-
tions. It is suffice to say that our radio waves need a good ionized layer above the earth to get several
bounces around the earth to reach the other side. This radio wave, travelling at 186 thousand miles per
second, takes but a fraction of a second to reach any place on the planet and is as good as instantaneous

Making DX contacts requires confidence in being able to achieve it and this is dependent on several
other very important factors.

An important attribute for a radio amateur to perform well is to have good hearing. A good pair of
comfortable headphones can be purchased these days that make listening a pleasure. Like motorcars, the
transmitters/receivers (transceivers) come at various prices and most of them do a very good job, some
with more bells and whistles than others. It is also important that the transmitter/transceiver should have
a good receiver. The signal to noise ratio, sensitivity and stability are vital to receiving weak signals. There
are times when signals are difficult to copy due to atmospherics and sunspot cycles which affect the re-
ceiving capabilities. There is a very important saying and that is, “You can only make contact with a sta-
tion if he can copy/hear YOU.”

The power output of the transmit side is secondary. If the reception is good but the reports of your
outgoing signal is mostly down, then this can be improved by erecting a beam antenna or by adding a Lin-
ear Amplifier. Depending on where the operating “shack” is, this can influence the adding of a good an-
tenna. To start off with an Inverted Vee wire antenna fed with between 50 and 70 ohm twin feed line, is
the simplest and cheapest way to get on the air. At a later stage, a more elaborate antenna or a rotary
beam at a fair height (10 m or more) above the ground, can be considered. This height above ground is
important with respect to the take-off angle of radiation, in a desired direction.

To live in @ mountainous area has its disadvantages, especially on the higher frequencies, so it is ad-
vantageous to consider this aspect as well when setting up your station for many years. After years of ex-
perience it can be said that the directive antenna or rotary beam on a mast or tower at a height to clear
surrounding buildings, especially metal roofs, trees and other large objects, will give good results. The
higher the antenna, the better, but there are limits such as expense, weather conditions prevailing in cer-
tain areas (strong wind) and consider being near the coast where the corrosion of metal is at its worst. In
this case weather and corrosion protection is very important as it can be costly if not done properly. It is
wise to discuss aspects of protection with someone who has had years of success in this regard. There are
also municipal regulations with respect to maximum height and to consider safety of the installation/
erection of a mast/tower.

(Continued on page 19)
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(Upgrade and join the world of DXing from page 18)

Once your station is up and running, it is important to remember that other people around the world
may be able to hear you and it is important to be tactful, pleasant and well mannered. It is a known fact
that our reputation in the DX world is accepted amongst the best in the world and we must be good
“ambassadors” for our country.

Speak to other experienced fellow amateurs regards having a QSL (confirmation card) printed, which
is YOURS to be proud of. It will become part of someone else’s collection one day, so give it some careful
thought. There are several printers, even overseas, which are very inexpensive and beautifully printed in
colour.

The cost of postage for overseas airmail is getting expensive and it is now universally recognized that
one only sends a QSL card when it is really needed, especially as it may be required to meet your needs
for e.g., a new country or other awards, that is if you are going to be a certificate hunter. At present the
DXCC list, run by the ARRL is known worldwide and can also be downloaded from the Internet. Those of
you capable of using a PC program to keep a log of call sighs and operators name, worked and countries/
bands, etc., will be able to keep this information handy for future contacts. To have names and other de-
tails to recall in a split second, (should you make contact again) certainly impresses those at the other
end!

Remember that a log is required by law when going on the air. Keep your log book accurate with the
year, date and the time. The date and time are very important and the easiest way to know the most ac-
curate time, is to listen to station WWV on 15 MHz, 10 MHz or 5 MHz. 15 MHz seems to be the best for us
in South Africa in the early morning and the signal (varies with propagation) originates in Colorado in the
USA. Detailed information and announcements are made on the hour, every hour and 18 minutes past
the hour and 15 minutes to the hour throughout 24/7.

Make sure you can read your own handwriting, because it is important that the details are accurate
and correct when you come to fill in a QSL card, especially to a DX station. The time should be in UTC or as
is known as Zulu time (Z). This is universal time and is how a radio amateur in any part of the world knows
the time / moment of the commencement of the contact.

It is advisable to study several QSL cards you receive and to note the layout to simplify for filling your
QSL card. Some use a PC to print a sticker label with all the necessary information for that log entry. Keep
your Send and Receive of QSL cards entered in your log book. Have your QSL cards ready to send out as
soon as possible after the contact (QSO) especially if you need the DX card for confirming a new country.

(Continued on page 20)
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(Upgrade and join the world of DXing from page 19)

Include a self-addressed envelope and an IRC (International Reply Coupon) and / or a Green Stamp (1
USS) This could increase as postage costs increase. The return of DX QSL cards has been 100 %, in most
cases takes only a few weeks to get a DX reply. If you receive a DX QSL card first and it includes an IRC,
then include this IRC in your next DX request for a new DXCC country, that you need. This means that you
purchase a local airmail stamp and the IRC is included in the s.a.e. for your return of a QSL card from the
DX station.

In this the 21*" century we now have the value of a Personal Computer and most radio amateurs has a
PC. The amount of information available on various websites is unlimited and it makes finding out where
and when the DX is on a frequency almost at that moment using a website, e.g. .... DX SUMMIT and you
can see whatever mode and frequency you wish to check.

There is also a website QRZ.COM for looking up details of a station, merely by putting a callsign in the
“box” on the left side of the screen. Many radio amateurs have their name and address and other infor-
mation such as their own website and e-mail address. The e-mail addresses are protected from “spams”.
You are advised to also enlist on QRZ.COM at no cost. This system is a great help in QSLing to or e-mail
the DX for any information you may require.

It is said that a QSL card is the final courtesy of a QSO. It is also the most important form of proof of a
contact and is kept for applying for numerous Awards.

Keep them in a very safe place as they could be needed in many years from now.
| have found that a large photo album makes for an easy reference and attractive display, without the
fear of them being lost.

ewly minted amateurs like me generally find themselves asking, “What now?” after getting

their tickets. Amateur radio has a lot of different sub-disciplines, ranging from volunteering for

public service gigs to contesting, the closest thing the hobby has to a full-contact sport. But as |

explore my options in the world of amateur radio, | keep coming back to the one discipline
that seems like the purest technical expression of the art and science of radio communication — low-
power operation, or what is known to amateurs as QRP. With QRP you can literally talk with someone
across the planet on less power than it takes to run a night-light using a radio you built in an Altoids tin.
Now that is a challenge | can sink my teeth into.

Why QRP?
QRP takes its name from the Q-codes developed as shorthand by early Morse operators. QRP mean
“Reduce power” or when posed as a question, “Shall | reduce power?” It has gradually morphed into a
(Continued on page 21)
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catch-all term that describes the whole field of low-power operation. Not surprisingly, there is no hard
and fast rule as to what constitutes QRP, but like a lot of things in life, you know it when you see it.
Generally, any radio capable of transmitting at 5 watts or less would be considered a QRP rig, although
some argue for anything below 10 watts. In the end these limits are academic, because most QRP
aficionados like to work with much lower power, typically only a watt or two. Extreme QRP, called QRPp,
lives below a watt and sometimes is best measured in milliwatts; for some serious over-achievers, It is
even measured in microwatts.

Why would anyone bother with handicapping themselves with such low power from the outset? Most
commercially available rigs, like the Icom IC-7200 sitting in my shack, can put out 100 watts, and with
even a marginal antenna | can make contacts around the world without much effort. If | wanted to | could
attach a linear amplifier and start blasting out a kilowatt or more. But amateur radio operators in the USA
are required by the FCC to “use the minimum transmitter power necessary to carry out the desired
communications” (CFR§97.313(a)). So technically, if your rig is dialled up to 100 watts but you are
operating under conditions where 5 watts would do, you are breaking the law. More importantly, though,
it is not good operating practice and it contributes to QRM, or man-made interference. With the ever-
narrowing slivers of spectrum allocated to amateurs getting more and more crowded, It is just not very
neighbourly. Learning how to make a contact with the power turned way down is a great tool to have in
your arsenal.

But underneath the neighbourliness and good spectrum hygiene, there’s an even better reason to
make QRP contacts: because you can. Anyone can get their license, spend some dough on a transceiver,
string a simple dipole antenna up in some trees and start yapping away at 100 watts. But a QRPer who
can make the same contact using a twentieth of that power, and do so with a pocket-sized radio powered
by a 9-volt battery? That shows skill and a deep understanding of radio. | think that’s the attraction for
me.

QRP Gear Small Wonder Labs Rockmite.
Most commercially available high-frequency (HF) f::f’"’.“m-l 8
7 Bob Wt g
transceivers are capable of being dialled back to QRP power P 3

levels, so chances are pretty good that most amateurs
already have the gear needed to work QRP. And there are
dedicated QRP rigs out there as well — Elecraft makes some
sweet QRP radios with all the bells and whistles. But part of
the allure of QRP is building your radio, and that’s what
really fascinates me about the field. I’ve always had a pretty
good handle on digital electronics, but analogue circuits
always seemed harder to grok. And RF circuits are just the
stuff of wizards and demigods in my book. | want to change
that, and | think being able to build my own transmitter would be a real hoot and being able to
understand the circuit at a really deep, fundamental level would be a game-changer for me.

With that in mind, where does one start with a homebrew QRP project? Unsurprisingly, the internet is
chock full of plans and kits for everything from full-featured QRP rigs that can work single-sideband (SSB)
and continuous wave (CW) modes to tiny CW-only transmitters that fit in an Altoids tin or even an old
tuna can. If you get adventurous, you might even try building a QRP rig out of the guts of a cast-off CFL
lamp.

The Altoids tin builds are a special sub-specialty of QRP — packable radios. With a pocket-sized radio, a
few batteries, and a coil of wire for an antenna thrown into a backpack, you can communicate with the
world from anywhere your feet can take you. This can prove handy, as it did for a young QRPer canoeing
in Canada who wanted to reach his girlfriend in Ohio. Out of cell range but equipped with a 5 watt QRP
rig, he made contact with a amateur in Germany who sent an email to the young lady to let her know her
boyfriend was alright and thinking of her. A roundabout route for sure, but QRP skills can be practical as

Classic Rockmite Altoids Tin QRP transceiver.
WB3T.

(Continued on page 22)
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well as fun.

One thing you’ll notice when you’re shopping for a QRP rig is
the prevalence of CW-only transceivers. Continuous wave is the
simplest mode of radio communication, using a radio signal of
constant amplitude and frequency that’s either on or off. CW
radios are simple to build and simple to run, and being a very low- ¢
bandwidth mode, CW is often able to punch through where more
complex modes can’t, a decided advantage when you’re working
QRP. The downside: you’ve got to learn Morse. That is on my
personal life list of skills, and when you think about it, how hard
can it be to memorize about 40 symbols? Considering the doors it K8IQY's beautifully built SW30+30 QRP
opens, it is a worthy investment. rig

Records are made to be broken

So just what’s possible with QRP? Are you going to be stuck making contacts across town? Or can you
really reach out and touch someone across the planet? We’ve already seen that a Canada to Germany
contact with 5 watts is possible, but how far can we stretch the limits of power and distance? As it turns
out, pretty far. The current QRP miles per watt record is 1,650 miles from Oregon to Alaska on the 10-
meter band using 1 microwatt! That’s the equivalent of 1.6 billion miles per watt. To put that feat into
perspective, Pioneer 10 achieved “only” 850 million miles per watt before the space probe finally died in
2003, and it took a ground antenna that might not please the neighbours to pull that off. A little less
extreme is the copying of a 40 microwatt CW beacon run by the North American QRP CW Club at 546
miles, or 13.5 million miles per watt. Just recently, the first solid-state rig to make a transatlantic contact
entered the ARRL museum collection. The two-transistor radio sported 78 milliwatts on the 20-meter
band; at a mere 47,500 miles per watt, it’s a more typical example of what QRPers accomplish every day.

Extreme examples aside, contacts of thousands of miles on just a few watts are happening all the time
as amateurs push their rigs and their skills to the limit. You don’t have to shoot for a record to enjoy QRP
— just set your sights low and give it a try.

The Antique Wireless Association of FRACTIONS TO DECIMALS
Southern Africa - ZSOAWA

Our aim is to facilitate, generate and maintain an inter-

1/32  .03125 | 17/32 .53125

est in the location, acquisition, repair and use of yester- 1/16 0625 9/16 5625
day’s radios and associated equipment. To encourage all 3/32 .09375 19/32 .59375
likeminded amateurs to do the same, thus ensuring the

maintenance and preservation of our amateur heritage. ]/8 125 5/8 625

Please visit our website: www.awasa.org.za. Sign up 5/32 15625 2]/32 65625

for our monthly newsletter or download any backdated

issues at www.awasa.org.za/index.php/newsletters. 3/]6 1875 ”/16 6875
Membership of AWASA is free and by association. 7/32 .21875 23/32 .71875
We are on the air every Saturday morning, starting 1/4 95 3/4 .75

at 04:00 UTC on 3 615 AM, then 06:30 UTC on 7 140 SSB
—— relayed on 14 140 to 9/32 .28125 25/32 .78125

the Western Cape and
12:00 UTC on 7 020 5/16 3125 13/16 .8125

\ CW. You can also con- 11/32 .34375 27/327 .84375
i nect to our Echolink 3/8 375 7/8 875

node to listen to the

,|Saturday SSB nets - 13/32 .40625 | 29/32 .90625

/ ZSOAWA-L 7/16 4375 15/16 9375
The Wednesday

evening AM net is held 15/32 .46875 | 31/32 .96875
at 17:30 UTCon 3615 112 .5 1 1
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HF Update

Dennis Green, 7P8DG

The Results of the 2018 Hammies Sprint

The Hammies Sprint took place on 10 June. The conditions were

not great, but 16 logs were received. Three Hammies Clubs took

namely ZS6ZU operated by Alastair Skudder, ZS6RAS, ZS5ZU operated
by Gerald Scrooby, ZS5GS and ZS3ZU operated by Sonet de Wet,

ZS3SW. | would like to thank these operators for giving up their
time and putting in the effort to run the Hammies Club call signs.

It was great to see a few of the Hammies taking part, even
though it was in the middle of exam time. Congratulations go
out to Deon Fraser, ZS5DCF for winning the open section and to
Kayla de Wet, ZU3K for winning the youth section.

Open Category

1% Deon Fraser, ZS5DCF - 100 points

2" Woody Collett , ZS3WL - 94 points

3" Hammies ZS5zU, operated by Gerald Scrooby ZS5GS - 67
points

4™ Hammies ZS3zU, operated by Sonet de Wet ZS3SW -
points

5™ Noel Hammond, ZR6DX - 48 points

6" Kayla de Wet, ZU3K - 47 points

7" Justin Furner, ZS6KT - 46 points

8" PEARS, ZS2PE, operated by Theuns Potgieter, ZS2EC - 43
points

9" Hammies ZS6ZU, operated by Alastair Skudder ZS6RAS and
Nathan Busse, ZU6X - both 38 points

11" Geoff Levey, ZS6C - 34 points

12" Robert van der Meulen, ZU6BOB - 29 points

13" Chante' Schnetler, ZU6C and Marli Schnetler, ZU6MAR - 26
points

15" Anthony Rouquette, ZS6ANT- 13 points

16" Justin Porteous, ZS6JGP - 8 points

50

Class-B

1% Kyla de Wet, ZU3K — 47 points

2" Nathan Busse, ZU6X — 38 points

3" Robert van der Meulen, ZU6BOB — 29 points

4™ Chante' Schnetler ZU6C and Marli Schnetler, ZU6MAR — 26
points each

The ZS5 Sprint

This is a fun activity to promote contacts between radio
amateurs in Kwazulu-Natal and radio amateurs in Southern
African countries and is on the air from 14:00 to 15:00 UTC on

part,

What is happening in July?

1 - Start of SARL Financial Year and
membership payment is due; ZS5
Sprint

2 - Closing date Top Band logs

6 to 8 — Umtamvuna Festival, Port Ed-
ward; Dullstroom Winter Festival; Lazy
Hippo MTB Stage Races, Hanover

7 - SARL Newbie QSO Party; Rhodes
Run, Rhodes EC

8 to 14 — Vrystaat Arts Festival, Bloem-
fontein

9 - Closing date ZS5 Sprint logs

13 - Friggatriskaidekaphobia

14 and 15 - IARU HF Championships
and WRTC 2018; Franschhoek Bastille
Festival

14 - RaDAR Challenge; October RAE
registration opens; West Rand ARC
AGM

15 to 20 July 1916 - The Battle of Del-
ville Wood

16 - Closing date Newbie logs

17 - Provincial schools open

19 - Delta Aquariid meteor shower

19 to 22 — Schreiner Karoo Writers Fes-
tival, Cradock

21 - Winter QRP contest; Pretoria ARC
Flea Market

22 - ZS2 Sprint

25 - Closing date for August Radio ZS
27 to 29 — Winter Celebration, Hogs-
back

28 - RSGB Islands on the Air (IOTA) con-
test; Cape Town ARC AGM; Closing
date for RaDAR logs; Closing date QRP
contest logs

Sunday 1 July 2018. The ZS5 Sprint is a phone and CW contest on the 40-metre band with CW activity
between 7 000 to 7 040 kHz and phone activity between 7 063 to 7 100 and 7 130 to 7 200 kHz.
A ZS5 station will give a RS or RST report and town name or abbreviation while other stations will give

a RS or RST report and their provincial or country abbreviation.
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A QSO with a station in ZS5 is worth 2 points while a QSO with a station in

your own or other ZS call areas (excluding ZS5) or Southern African| .. ' o Nzt @ sodnans

countries are worth 1 point. QSOs with the Highway ARC, ZSSHAM, the| o

Durban ARC, ZS5D, the Hibiscus Coast ARC, ZS5HAC, the Zululand ARC, Vo R DK chaece Boy

ZS57LB, the Midlands ARC, ZS5PMB, or the Noord Natal Amateurradioklub, ‘ oGrestonn

ZS5NAK, is worth 5 points each, only one contact per station is allowed % Durbang -
For ZS5 stations, a QSO with stations in ZS5 are worth 1 point and QSOs |~ : |

with stations in other ZS call areas or Southern African countries are worth g S -~

2 points. o Copyright Ovr o —

Logs, in ADIF, Cabrillo or MS Excel format and labelled “my call sign ZS5 Sprint,” must be submitted by 9
July 2018 by e-mail to zs5contest@harc.org.za. A certificate will be awarded to the 1st, 2nd and 3rd place
in the competition.

The SARL Newbie QSO Party

This is a fun activity to encourage all new radio amateurs to become active from 08:00 to 20:00 UTC
on Saturday 7 July 2018. The QSO Party is a phone only contest with activity between 14 125 to 14 300
kHz; 7 063 to 7 100 and 7 130 to 7 200 kHz and 3 603 to 3 650 and 3 700 to 3 800 kHz.

The exchange is a RS report and a phonetic character found in the table below. Each QSO is worth the
number of points found in the table below.

If the contact is made with a newbie radio amateur, who is an amateur less than one year, the points
are doubled. The station may be contacted one per band.

Log sheets in MS Excel format must be submitted by 16 July 2018 by e-mail to
ZS3VdK@webmail.co.za. A certificate will be awarded for 1st, 2nd and 3rd places and the result of the
first 10 positions will be posted to the SARL Forum.

Length being radio amateur Phonetic character Point per contact
Less than 6 months Alpha 7
One year Bravo 5
Two years Echo 4
Three years Golf 3
Four years India 2
More than 4 years November 1

IARU HF Championships

All licensed amateurs worldwide are eligible to participate. The object is to contact as
many other amateurs, especially IARU Member Society HQ stations, around the world as IA
possible using the 160, 80, 40, 20, 15 and 10 metre bands. The contest takes place on the
second full weekend of July, beginning 12:00 UTC Saturday and ending 11:59 UTC Sunday
(14 and 15 July 2018). Both Single and Multi-operator stations may operate the entire 24- RN
hour period. j_-_

Entry Categories
Single Operator - Phone only — High, Low and QRP power levels; CW only — High, Low and QRP Power
levels or Mixed mode — High, Low and QRP Power levels. One person performs all operating and logging
functions. Use of spotting nets, packet, or multi-channel decoders (such as CW Skimmer) is not permitted.
Single-operator stations that use spotting nets, packet or multi-channel decoders will be reclassified to
the applicable Single Operator Unlimited category. All operators must observe the amateur radio
regulations of their country at all times. Single operator stations are allowed only one transmitted signal
at any given time.
Single Operator Unlimited - Phone only — High, Low and QRP power levels; CW only — High, Low and
(Continued on page 25)
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QRP Power levels or Mixed mode — High, Low and QRP Power levels. One person performs all operating
and logging functions. All operators must observe the amateur radio regulations of their country at all
times. Single operator stations are allowed only one transmitted signal at any given time.

Multi Operator, Single Transmitter, Mixed Mode Only - Must remain on a band and mode for at least
10 minutes before changing bands or modes. There are no exceptions. The “10 minute clock” starts when
a QSO is logged. Only one transmitted signal is allowed at any given time. There are no exceptions.
Alternating CQs on two or more frequencies on the same band is not permitted. All operators must
observe the amateur radio regulations of their country at all times. Violation of the band change rules will
reclassify the entry as a check log.

IARU Member Society HQ Station - May have only one transmitted signal per band mode (160 CW,

160 Phone, 80 CW, 80 Phone, 40 CW, 40 Phone, 20 CW, 20 Phone, 15 CW, 15 Phone, 10

A CW, 10 Phone) at the same time. All stations involved in an HQ operation must be in a

. single ITU zone. Only one HQ station call sign per member society per band mode is
W permitted (160 CW, 160 Phone, 80 CW, 80 Phone, 40 CW, 40 Phone, 20 CW, 20 Phone, 15

CW, 15 Phone, 10 CW, 10 Phone). All operators must observe the amateur radio
regulations of their country at all times.
Contest Exchange - IARU Member Society HQ stations send a signal report and official
IARU member society abbreviation (ZS9HQ RS or RST SARL). IARU International Secretariat
club station NU1AW counts as a HQ station. Members of the IARU Administrative Council
and the three IARU regional Executive committees send “AC,” “R1”, “R2” and “R3” as
appropriate. All others send a signal report and ITU zone. A complete exchange must be logged for each
valid QSO.

Valid Contact - The same station may be worked once per mode per band for QSO credit. Mixed-mode
entries may work a station once per mode per band. A station may only be worked for credit in the
portion of the band that is generally accepted for the mode used. On any band, a station may be worked
once on Phone (in the Phone segment) and once on CW (in the CW segment). Cross mode, cross band and
repeater contacts are not valid QSOs. Where contest-preferred segments are incorporated into regional
band plans, participants must observe them. The use of non-amateur radio means of communications
(e.g. telephone or the Internet) for soliciting a contact (or contacts) during the contest period is
inconsistent with the spirit and intent of these rules. Use of self-spotting techniques on packet or other
mediums are inconsistent with the spirit and intent of these rules.

QSO Points - Contacts within your own ITU zone, as well as QSOs with any IARU-member society HQ
station or IARU official (counting as the special multiplier), count one point each. Contacts with a station
in the same ITU zone but on a different continent count one point. Contacts within your continent (but
different ITU zone) count three points. Contacts with a different continent and IARU zone count five
points.

Multipliers - The total number of ITU zones plus IARU Member Society HQ stations worked on each
band (not mode). IARU officials represent a maximum of four multipliers per band (AC, R1, R2 and R3).
IARU Member Society HQ stations and officials do not count for zone multipliers. To qualify as the special
multiplier, Administrative Council and Regional Executive Committee stations must only be operated by
the individual station licensee as a single operator entry or as a multi operator, single transmitter entry
with significant participation by the licensee.

Scoring - the total number of QSO points times the total number of multipliers worked.

New 5-day log submission deadline - entries must be uploaded to the web app http://contest-log-
submission.arrl.org/ or postmarked no later than 5 days after the end of the contest (12:00 UTC 20 July
2018). Electronic entries must conform to the Cabrillo file format (format and specifications at
www.kkn.net/~trey/cabrillo/.) Any entry which has been generated using a computer (either during the
contest or after the contest) must be uploaded via the web at http://contest-log-submission.arrl.org.
Electronic files must use the entrant’s call sign as the file name. Electronic entries must be uploaded using
our web app. Paper logs must be a chronological list of QSOs as made - not separated by band or mode.

(Continued on page 26)
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Participants may manually convert their paper logs
to a Cabrillo log one QSO at a time and web tool
found at www.b4h.net/cabforms. Once the Cabrillo
file has been created, that file must then
be submitted (uploaded) via the web app
at http://contest-log-submission.arrl.org/. Paper
logs must be in chronological order, not separated
by bands and clearly indicate for each contact:
band, mode, date, time (in UTC) call signs, complete
exchanges sent and received, multipliers and QSO
points. Multipliers should be marked in the paper
log only the first time they are worked on each
band. Paper logs with more than 500 QSOs must
include dupe sheets (an alpha-numeric list of all call
signs worked, broken down by band and mode.) All
contacts in paper logs must be in chronological
order, not separated by bands. Paper logs must be
mailed to ARRL Contest Logs - IARU International
Secretariat, Box 310905, Newington, CT 06111-
0905 USA. All paper entries must include the official
summary sheet or reasonable facsimile thereof
with complete contest information.

Awards - A certificate will be awarded to the
high scoring entry in each category in each ITU
zone, each DXCC country and each ARRL Section. A

Pretoria Amateur Radio Club

Home of Amateur Radio/Tuiste van Amateur Radio

The Pretoria Radio Club was formed in 1929/30. In 1935

the PRC was incorporated in Division 6 of the SARRL. ‘k
The club abandoned all activities during World War I

and in 1944, PARC resumes its amateur activities. In

1945, PARC re-joins the SARRL after its own revival.

PARC became an independent branch in 1946. The Pre-

toria Branch became a Club affiliated to the League with

its own logo in 1996. In 2015, a new Club logo was ac-

cepted.

PARC aims at - promoting the interest of Amateur
Radio; creating awareness of the club initiatives, through more active
public relationship programmes both internal and external through
various media channels; providing emergency and public service com-
munications when normal means of communications are disrupted;
PARC is renowned for supplying radio communications on various
Motor Rally events in Gauteng, the Free State, Limpopo and Mpuma-
langa. Conducting programmes and activities to increase the general
interest and welfare of Amateur Radio within the Club and the bigger
community through collective initiatives and projects and supporting
lawful, responsible conduct by its members and the amateur fraterni-
ty in general.

Regular events - Club flea markets; monthly Club meetings on
the first Saturday afternoon of the month at 14:00 CAT; RAE classes in
preparation for the May and October RAE; Club news bulletin every
Sunday morning at 08:45 CAT on 145,725 MHz and other HF frequen-
cies including Echolink.

Contact information: Web: www.parc.org.za
Club Chairman: Graham Reid, ZS6GJR, greid@wol.co.za
Secretary: Louis de Wet, ZS6SK, louis.zs6sk@gmail.com

certificate of participation will be awarded to all IARU Member Society HQ stations. Achievement level
awards will be issued to those making at least 250 QSOs or having a multiplier total of 75 or more.
Additional awards may be made at the discretion of each country’s IARU Member Society.

Conditions of Entry - each entrant agrees to be bound by the provisions of this announcement, by the
regulations of his/her licensing authority and by the decisions of the ARRL Awards Committee, acting for

the IARU International Secretariat.

Disqualification - any entry may be disqualified if the overall score is reduced by more than 2%. For

paper log entries - score reductions do not include correction of arithmetic errors; any entry may be
disqualified if more than 2% of duplicate QSOs are left in the log and claimed for credit; and a three-QSO
reduction will be assessed for each duplicate QSO found during log checking or for miscopied call signs.
For electronic logs, a one-QSO penalty will be assessed for a miscopied call sign.

Get on the RaDAR....and GO!

RADAR

GOES GLOBAL

RaDAR Challenge

The RaDAR “Challenge” is a unique event aimed at promoting
the use of Rapidly Deployable Amateur Radio stations. Categories
(Fixed, Field or Moving) may be changed at any time during the
challenge. The points system is so structured as to encourage

portable RaDAR operations especially moveable RaDAR stations.

RaDAR operators are encouraged to be self-sufficient during each challenge, with not only power
supply and communications equipment but food, water, protective clothing and shelter. RaDAR
operators define their own operating time schedule. It’s up to each individual to plan his/her MAXIMUM,
SINGLE PERIOD, FOUR HOUR ops. He/she should consider propagation with the ultimate goal of inter-
continental RaDAR to RaDAR communications in mind.

The RaDAR Challenge will be run from 00:00 UTC to 23:59 UTC on Saturday 14 July 2018, twenty-four
hours will give equal opportunity to the international community of RaDAR operators.
(Continued on page 27)
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All amateur bands are allowed including cross band contacts via amateur radio satellites and all
modes — CW, SSB, FM or any legal amateur radio digital mode. As from 2018 the WARC bands will be
excluded even though the RaDAR Challenge is not a “contest” as such. QSOs via terrestrial FM repeaters
should preferably not be wused for the purpose of the challenge. See http://
zsbbne.wordpress.com/2013/03/06/radar-calling-frequencies/ for the RaDAR Calling channels, the latest
suggested international list of calling frequencies

The RaDAR challenge requires more than a minimalistic information exchange. Accurate information
exchange is considered more important than a large QSO count. Call sign, name, RS (T) report and grid
locator. The grid locator of six characters is acceptable but should preferably be accurate to 8 or 10
characters for higher position accuracy (especially for moving RaDAR stations).

One point per QSO. Individual QSOs could be per mode, per band, per satellite, per grid location. If
the moving RaDAR station has moved the required distance contact can be made with a previously
worked station, again. Suggestions have been made to call CQ including grid location, for example CQ
RaDAR from grid KG34ACXXYY, to help callers determine whether it is possible for a new contact with a
previously worked moving RaDAR station

The following multipliers are applicable to determine the final score. If category/mode of transport
changes were made during the challenge, then calculate accordingly - x 1 for RaDAR fixed station (in a
building away from home) ; x 2 for RaDAR Field station (camping) and x 3 for moving RaDAR station — see
modes of transport below.

Modes of transport and required movement distances (moving RaDAR
stations only). Vehicles, motorcycles and motorboats (motorised transport) —
km; Bicycles — 2 km; On foot and paddle canoes — 1 km; Wheelchairs — 500 m
and Aeronautical mobile stations are considered moving stations and can
~ communicate at any convenient time.

Changes for 2018. Moving RaDAR stations need to make five QSOs before
moving to the next deployment point, thereafter they are required to move to
their next destination. The move needs to cover the required distance before further contacts can be
made. This requirement tests the ability to rapidly and successfully re-deploy your amateur radio station.
If it be gentlemanly to make further QSOs before moving, then please feel free to do so but the QSOs
more than five per deployment point cannot be counted for points.

Five (5) points for a minimum of one satellite OR digital modes QSO involving a computer, smart
phone or digital modes device. (For clarity thereafter 1 point per Satellite / Digital modes QSO). Five (5)
points for the first successful same continent RaDAR to RaDAR QSO. Five (5) points for the first
intercontinental (DX) QSO and ten (10) points for the first successful inter-continental (DX) RaDAR to
RaDAR QSO.

Log sheets must be submitted by 28 July 2018 and sent by e-mail to edleighton@gmail.com. A photo
of the station should accompany every log entry including each new location that moveable RaDAR
stations visit. The results and photos are used to promote RaDAR and amateur radio.

SARL Winter QRP Contest

The QRP contests are intended to be fun activities to promote QRP operation between radio
sy @Mateurs. Using homebuilt equipment or operating as a
m " portable/field station and using temporary antennas is
encouraged but is not a requirement. The Winter QRP Contest is

one the air from 12:00 to 15:00 UTC on Saturday 21 July 2018.
The contest is SSB and CW with power output of 5 watts (PEP)
e OUtPUL OF less. A station may be worked once per band per mode
S0 and there are no antenna restrictions. The first hour is limited to
the 40-m band only, the remaining two hours the contesters are
free to use any HF (non-WARC) band as they see fit. Comply with

(Continued on page 28)
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(HF Update from page 27)
the contest-preferred segments as detailed in the general rules. It would be advantageous to use the
standard QRP calling frequencies as the starting point.

The exchange is a RS or RST report and your Grid locator. Please consider exchanging realistic RS(T)
signal reports and please use the full 6- character grid locator. e.g. KG43EU. if the station’s grid locator is
unknown, then use some other means that identifies the station’s location: e.g. the name of the closest
town or city e.g. Hogsback or 25 km NW of Loxton. With DX contacts the locator information can be
omitted, the RS(T) will suffice as the minimum required exchange as per the general rules

Each QSO counts 1 point. The Prefix/Country multiplier are each South African call area 0 through 9
and each DXCC country. The Station type multiplier is x 1 for Home stations; x 2 for Portable stations; x 3
for ultra-light portable field station and x 3 for Homebrew stations (pictures are imperative). The
definitions listed in the General Rules define the above stations types accurately. A mobile station will be
treated as a field station. A portable station not meeting the requirements as a field station will be
treated as a home station. Ultra-light portable field station must comply with all the field station criteria,
but the operator must carry the entire station, antenna included to the operating site. The distance
carried must not be less than 1 km. The score = (QSO points) x (Prefix multiplier) x (Station multiplier)

Logs in ADIF, Cabrillo or MS Excel format with a summary sheet and labelled “my call sign QRP
Contest,” must be submitted by 28 July 2018 by e-mail to contest@sarl.org.za. Refer to GR 3.6 and 5.1 to
5.6 for detail about logs and summary sheets. A photo(s) of the station operating (JPG format) MUST
accompany every log entry.

The ZS2 Sprint Wild Coast &
This is a fun activity to promote contacts between radio Amatola & | B5e€r9 Region
amateurs in the Eastern Cape and radio amateurs in Southern b

Region

African countries and is on the air from 14:00 to 15:00 UTC on
Sunday 22 July 2018. The ZS2 Sprint is a phone and CW
contest on the 40-metre band with CW activity between 7
000 to 7 040 kHz and phone activity between 7 063 to 7 100
and 7 130 to 7 200 kHz.

The exchange is RS or RST report and your provincial or country abbreviation.
A QSO with a station in ZS2 is worth 2 points while a QSO with a station in your own or other ZS call areas
(excluding ZS2) or Southern African countries are worth 1 point. QSOs with the Port Elizabeth Amateur
Radio Society, ZS2PE, or the Border Radio Club, ZS2BRC, are worth 5 points each. Only one contact per
station is allowed

For ZS52 stations, a QSO with stations in ZS2 are worth 1 point and QSOs with stations in other ZS call
areas or Southern African countries are worth 2 points.
Logs, in ADIF, Cabrillo or MS Excel format and labelled “my call sign ZS2 Sprint,” must be submitted by
29 July 2018 and sent by e-mail to zs2ec01@gmail.com. A certificate will be awarded to the 1st, 2nd and
3rd place in the competition, this will only happen if more than five logs are received.

CONGRATULATIONS

Western Region

Congratulations to Magda

Swart, ZS6MMS, who has South 3 |
’ ' =~ ,/.9 '
become the second YL in W ZS2BL's SA Hamshack

Direct importer of a wide selection of SWR meters,
points for activating sum- HF, VHF and UHF base and mobile antennas.
mits. Magda got het 100 Amateur radio transceivers, antenna analysers, etc.

points after activating ZS/KN-345 Hluku (KF49XJ) 2 Affordable shipping costs for out of town customers
points and ZS/KN-204 Klipspruit (KF49UL) 4 points and subsidized shipping to SARL members.

on Thursday 28 June 2018. Well done Magda! Check out all my amateur radio goodies at
www.commco.co.za/sarl.htm. Contact me on

072 026 8909

South Africa to achieve 100 |
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The TR28 Story The Museum Piece
Brian Austin GOGSF (ex ZS6BKW)
The world’s first HF SSB military manpack was designed in South Africa

n the mid-1960s, a small Durban-based company called SMD produced the prototype of a manpack-
sized, solid-state HF SSB transceiver. It was the first of its type in the world and it set the standard
that others could only copy.
The man responsible for its design was David Larsen, then ZS5DN, who had worked his way up, at
SMD, from apprentice to effectively become its chief engineer. SMD was owned by Horace Dainty, ZS5HT
and later ZS5C. It had started life as the Radio Electro-Equipment Company a few years before the
outbreak of the Second World War. With war on the horizon Horace offered the services of his small but
successful company to the military by sending a cryptic telegram to Defence Headquarters which said
‘Can make transmitters’. Since the Union Defence (UDF), as it was known in those days, was very poorly-
equipped and especially in the line of sophisticated signals equipment, his offer was readily accepted and
in double quick time he had designed and built a 150 W AM/CW transmitter to assist in the
communication with Royal Navy ships near Port Elizabeth. Several other orders then followed from the
UDF and all the resources that Horace could muster went into producing, possibly the most famous South
African-made wartime transmitter/receiver, the M17, which he designed for use in the locally designed
Marmon-Herrington armoured cars. That small transmitter-receiver saw service throughout all the actions
of the South African army in the deserts of north Africa, first in the battles against the Italians and then
against a far tougher foe, Field Marshal Rommel’s Afrikakorps.

Enter Dave Larsen; enter SSB

By the 1950s, with the war now
behind them, South Africa’s ex-
servicemen started rebuilding the lives
as civilians. One young man, too young
to have seen military service, was Dave
Larsen whose interest in radio had
been stimulated by his uncle, ‘Windy’
Larsen (ZS5BE), a well-known radio
amateur in pre-war Natal. In 1952
Dave joined SMD, as Horace's
company had become when its
finances were backed up by two
Durban businessmen who added their
initials to Dainty’s to form, possibly,
the first company in South Africa ’
dedicated to the manufacture of radio Fig. 1. Horace Dainty, ZS5C and David Larsen, ZS6DN
equipment. Dave Larsen was immediately apprenticed to Frank Hickman another name that would soon
resonate in the small but expanding world of military electronics in South Africa. To reinforce his practical
knowledge, Larsen attended the Durban Technical College in the evenings to enhance the theory he’d
already absorbed from the ARRL Radio Amateur’s Handbook, the bible of amateur radio then just as it is
now. His love of amateur radio and particularly the skill he immediately showed in constructing
equipment (and soon designing it too) saw the young Larsen rise rapidly to become, in all but name,
SMD'’s chief engineer.

Single sideband (SSB) had been announced to the world in a famous series of technical papers
published in the United States in 1956. Actually, its history was far older than that having first been
patented, in the USA, in 1915. However, it wasn’t until a decade after the end of the Second World War
that what had been mainly a technique used to increase the number of radio telephone channels
available to the long-distance radio telephone circuits was shown, in those 1956 I|EEE (Institute of

(Continued on page 30)
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(The TR28 Story from page 29)

Electrical and Electronics Engineers) articles, to be of fundamental importance to radio communications in
general and especially to the US Airforce. Naturally, radio amateurs were never far behind their
professional colleagues in adopting and experimenting with these latest ideas. And in South Africa it was
David Larsen who led the way.

By the late 1950s transistors were beginning to displace thermionic valves (or ‘tubes’ in the US) in
many electronic applications. Their small size and very low power consumption made them extremely
useful and effective. But their upper frequency response was limited to no more than a few tens of
kilohertz. This meant that they only found an application in the audio frequency circuits of radio
equipment. However, the semiconductor manufacturers soon found ways of increasing the upper cut-off
frequency very considerably and by the next decade transistors were available that could amplify signals
well into the megahertz range. In Durban, it was Dave Larsen’s interest in amateur radio that led him to
start experimenting with transistors in his own designs and particularly in SSB circuits. In fact, his first
solid-state SSB exciter was working on the bench by the late 1950s after he’d laid his hands on some
transistors from Mullard, the British manufacturer, that had a high enough frequency response. That
exciter was then used to drive another homebrew project (one of many), a ZS5DN-designed linear power
amplifier using valves and the first tests took place on the amateur bands.

Interest from elsewhere
It wasn’t long before this South African work came to the attention of the Americans in the person of
Don Stoner, W6TNS who was well-known as a pioneer in solid-state circuit design particularly for SSB.
Immediately Stoner and Larsen began to collaborate as the American was a very handy source of
components, especially crystal filters, which were virtually unknown in South Africa at that time. In 1958,
SINGLE SIDEBAND the ARRL published the first edition of its
TRANSISTORISED book Single Sideband for the Radio
/ Radio Telephone Amateur. Not a single transistor appeared
within its many pages. However, by the
FOUR FREQUENCIES — 8 CHANNELS —20 Me/s to 10.0 Me/a. time the 1965 edition appeared there were
425 WATTS P.EP. RF OUTPUT or 25 WATTS AM CARRIER-+ 23 WATTS  tw(o articles that involved the use of

‘l}SEVOLT OC INPUT TRANSMITTER/RECEIVER FOR FIXED OR MOBILE

et L transistors in such circuits. One of them was
— written by W4IMP who described his ‘Imp-
Fos TR’, an all solid-state transmitter first

Mg ssi:m'-i.a;m : : .
No. RT422B  Cine sisctons " * published in QST in 1961. What was
62 semiconductors and 3 tubes.

e LT R sl particularly interesting was that the author,
e et ety W isawencis oy Joe Galeski, W4IMP, thanked David Larsen,

% M"; w':m v °'. - ZS5DN for his assistance with the circuit.
Unique mute/calling system. The success ZS5DN achieved with his
Wide ronge A.GC. control . .

2 Watts output 10 built-in speoker. homebrew solid-state SSB rig on the

Low Bottery consumption : Rec : 507500 mA., . .
Stondby - 25 A, Trammit peck cummt—20  amateur bands immediately prompted SMD

Tog it comatrction permirs undedosh menetig 10 develop its first valve-transistor hybrid

g;‘;:'é#wamm oy ovaiinie e OB transceiver. This was the RT422 and its

Fult ronge of occessories. later version the RT422B. Unsurprisingly it
by o vechicnl peanay o desired for e \vas designed entirely by ZS5DN and the
prototype was first tested on the amateur

7
-6 bands. In its commercialized form it became

: S the ‘Single Sideband Transistorised Radio
Telephone’ when it appeared in 1960. The

Fig. 2. The SMD transmitter-receiver = unit was built into two substantial
type RT422B aluminium cases, one housing the

transmitter/receiver, the other the linear

MANUFACTURED BY amplifier. The equipment covered the HF
SMD MANUFACTURING CO. (PTY.) LTD.
CABLES : ~ ESSEMORE ', PINETOWN

PO, BOX 30, PINETOWN, SOUTH AFRICA -
[Frene—— TELEPHONE 79221, DURSAN
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band from 2 to 10 Mc/s (as MHz were known in those days). It produced an RF output of 120 W PEP on
any crystal-controlled frequency within that range and it was intended for either fixed station or mobile
use. SMD immediately advertised this revolutionary equipment to a variety of potential customers
throughout Africa, south of the equator. Among the first enthusiastic users was the National Parks Board
in Rhodesia whose vehicles covered vast distances as they carried out their duties and for most of the
time they were entirely on their own. Then, HF SSB in the form of the ‘422B’ enabled them to
communicate with their base station from virtually anywhere and at almost any time too. Another
enthusiastic customer was the Portuguese army. At that time, Portugal was a colonial power with two
very large colonies in Africa: Mozambique on the east coast and Angola on the west. Again, vast distances
and poor communications were major problems for the army. SMD supplied them with the RT422B and
reports soon indicated that they were very effective indeed.

Enter Racal

The British electronics company Racal established its reputation in 1954 when it turned a brilliant
example of lateral thinking in the world of electronics into what became the famous Racal RA17 HF
communications receiver, perhaps better known as the ‘Wadley receiver’. Its inventor was Dr Trevor
Wadley who worked at the National Institute for Telecommunications Research (NITR) of the CSIR in
Johannesburg. Wadley’s receiver was revolutionary from so many points of view that it’s beyond the
scope of this article. However, suffice it to say that the ‘Wadley loop’, which was the basic principle
underpinning the design, turned the world of high-frequency receivers on its head in terms of frequency
stability, ease of tuning and frequency ‘resetability’. The Royal Navy had given Racal a contract to design
the next generation of the Navy’s radio receiver and when the American equipment on which the
contract had been based failed to materialize, for various reasons, it was to the Wadley concept, first
demonstrated to them in 1954, that Racal turned to rescue them from what could have been a very costly
and embarrassing situation. The RA17 was the result and it set new standards in HF receiver performance
across the world. So, Racal knew what South African engineers could do.

When Racal found that their attempts to sell HF communications equipment in sub-Saharan Africa
were not overly successful they investigated and found that SMD in Durban had cornered the market. Not
long afterwards, the Racal sales director travelled to Durban to see the competition for himself and within
a matter of months Racal had become a major shareholder in partnership with SMD. The new company
became Racal-SMD in 1963 when a major part of it relocated to Pretoria. In 1969 it was renamed Racal
Electronics South Africa.

Meanwhile Dave Larsen had embarked on arguably his most important project. He and Horace Dainty

(Continued on page 32)
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Fig. 3. The RT14B SSB pack
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(The TR28 Story from page 31)

had realized that military radio communications, based as they were at the time on what was essentially
WW?2 equipment, could benefit enormously by developing an all solid-state HF SSB manpack using the
very latest technology which was now available because of the work Larsen had already done in
pioneering both the SSB exciter used in the RT422B but also a solid-state broadband HF linear power
amplifier soon to find the ideal application. This was a quite revolutionary move because until then, all RF
power amplifiers using valves were essentially narrowband devices requiring re-tuning whenever the
transmitting frequency was changed. In solving this problem Larsen had used the approach which was, by
now, common-place in all audio frequency amplifiers using transistors. Those amplifiers covered a
considerable bandwidth from perhaps 20 Hz at the low-frequency end up to around 20 kHz at the top
end. And of course, they required no tuning. Larsen knew that it was the unwanted input and output
capacitance of the transistors as well as the stray capacitance between the turns of the inter-stage
coupling transformers that limited the available bandwidth. Neither was a serious issue at audio
frequencies, but they certainly were in the megahertz range. The way to get around it was use low
impedance coupling circuits and, of course, suitable transistors. By the mid-sixties such transistors were
available while so-called transmission line transformers solved the other problem. Racal’s engineers,
when making their frequent visits to Pretoria from the UK, admitted that they had never seen such an
approach before. But they had no doubts about its effectiveness after seeing Larsen’s broadband
amplifiers in operation.

The RT14 SSB manpack transceiver
By 1965 the prototype of the first SSB manpack was undergoing trials. It was called the RT14. ‘RT’ for
receiver-transmitter and 14 merely indicated its place within the Racal SMD design register. The circuit
used to produce the SSB signal had actually evolved from the design Larsen had produced in 1959 and
which performed so effectively in the RT422B. It is shown in Fig. 4 and is a direct reproduction of David
Larsen’s hand-drawn circuit diagram with the symbols of the germanium PNP transistors that were used
at that time. Some may even recognise the similarity with that for triode valves. All the transistors were
made by the British company Mullard with the OC71 and OC75 series in the audio frequency and
switching circuits while the OC170 was used in the RF circuits. The microphone output is amplified by two
common emitter amplifiers which also drive the VOX and anti-VOX circuitry. A crystal-controlled oscillator
feeds its RF signal to a simple balanced modulator consisting of two diodes which is also fed by the audio
signal from the microphone amplifier. The output, when carefully balanced, is a double sideband (DSB)
signal with the carrier suppressed by around 20 to 30 dB. That DSB signal is connected to a full-lattice
crystal filter consisting of four war surplus crystals whose frequencies were carefully shifted, as required,
(Continued on page 33)
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Fig. 4. The SSB exciter and RF processor circuit of the RT422 and RT14
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(The TR28 Story from page 32)

by means of the merest smudge of a soft pencil mark on the face of the crystal. The output is now an SSB
signal with the unwanted sideband some 30 or more dB down. After this comes the piece de resistance in
the Larsen design, the RF speech processor. It will be noted that the amplifier following the crystal filter
has an unusual load: a string of four diodes connected across a parallel tuned circuit. The resonant circuit
is tuned to the centre-frequency of the crystal filter while the purpose of the diodes is to produce an
amplitude-compressed form of the input SSB signal. A peak power-limited SSB amplifier spends a lot of its
time just idling along when driven by a conventional speech signal because typical speech has around
about a 16 dB peak-to-average ratio. This means that only the occasional speech peak really drives the
amplifier hard and so produces maximum output. To make the system far more effective, by increasing
what became known as the ‘talk power’ of the transmitter, required a means of compressing the SSB
waveform to reduce the peak to average ratio and that was the reason for those four series diodes. As the
signal amplitude increases so the diodes begin to conduct more and more in an exponential fashion. The
effect of this is to lower the amplifier’s dynamic load impedance and thereby decrease its gain. As a
result, it has a logarithmic response and the SSB is therefore ‘logarithmically compressed’ at the RF
frequency of the SSB signal. This remarkably simple circuit functioned as an RF speech processor which
made the signal at a distant receiver sound so much louder than if the processing had not been present. It
was such a revolutionary idea at that time that it was kept a closely-guarded secret by the Racal SMD
engineers.

The RT14 goes to England (and to Malaya)

In 1963 Horace Dainty took the RT14 to demonstrate it to his colleagues at Racal in England where it
met with a combination of surprise at its excellent broadband linear power amplifier but also some
scepticism about the RF speech processor. The Racal engineers were much impressed by the broadband
linear amplifier but were also rather concerned that the Larsen method of speech processing, though
undeniably effective in increasing the ‘talk power’ of the transmitter, would produce an unacceptable
number of out-of-band distortion products. Essentially their hands were tied by the stringent
specifications laid down for all military communications equipment by the Signals Research and

(Continued on page 34)
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Development Establishment (or SRDE), the body that effectively ‘wrote v
the specifications’. Dainty returned to South Africa feeling somewhat
perplexed. More than 600 of the RT422B SSB transmitter-receivers
were in operation right across southern African where they received
only praise from their users and yet that same circuitry, when used in
the RT14 manpack, had caused his British colleagues so much concern.

David Larsen was incensed when he heard this. He exclaimed ‘we’re
interested in communications not specifications’ and immediately
Dainty packed him off to England to make his forceful case with the
Racal company at its headquarters in Bracknell west of London. He was
undoubtedly successful for, over the course of the next couple of years,
a succession of Racal engineers visited SMD in Pretoria to gain in-depth
knowledge of the design techniques that Larsen and his team, many of
whom were radio amateurs, had developed originally as part of their
hobby. In 1965 a group of Racal engineers and technicians carried out a L
series of field trials in Malaya using a pair of RT14 manpacks. The results _
were astounding. Whereas the standard British Army equipment, using Fig. 5. The RT14B being tested in
AM at power levels of just a few watts, never achieved ranges of more Malaya
than a few kilometres in the dense jungle environment when using whip
antennas, the RT14 when operated by the same personnel with the same antennas and on the same
frequencies, were able to communicate most effectively over ten times that distance using heavily speech
-processed SSB. In addition, when they deployed a horizontal wire antenna the communication range
frequently exceeded 150 km with no skip zone in between. This was because the horizontal wire launched
a signal almost straight up and if the operating frequency was carefully chosen to be slightly below the
critical frequency of the ionosphere then, what we call today ‘near vertical incidence skywave’ (or NVIS)
propagation took place with excellent results.

These field trials convinced Racal in England that an SSB manpack based on the principles of the RT14
could be a world-beater. And so, it was. The company’s engineers soon reconfigured the Larsen design to
comply with their manufacturing standards and procedures and the outcome was what became known as
the Squadcal, or TR906. Housed in a robust and waterproof Cycolac plastic case the Squadcal operated on
29 selected crystal-controlled frequencies between 2 and 10 MHz. Its output power was 5 W PEP. But,
unsurprisingly, the Squadcal contained no RF speech processing. The rigid limits on out-of-band distortion
products imposed by the SRDE still prevailed for all equipment to be used by the British military forces.
But despite this restriction the Squadcal’s performance was still far more impressive than that of its AM
counterparts still in service with the armies of the world. More than 25 000 Squadcals were sold to
military forces from Aden to Borneo and from Oman to Malaya. Intriguingly, the British Army acquired
none even though the absence of RF speech processing had eliminated the perceived spurious signal
problem. The reason was that the Squadcal was what was called a ‘private venture design’ meaning that
it had not received the blessing of the SRDE and so could not be used by Her Majesty’s forces. However,
many British military personnel encountered the Squadcal when serving alongside the forces of those
nations that had acquired it and they soon realized what they were missing!

Enter the TR28
While these developments were taking place in England (and in the jungles of Malaya) things had
moved fast in Pretoria. The RT14 soon became the RT14B, as various modifications were made to its
circuits and to the configuration of the case that housed it. A novel single-control antenna tuning/
matching system had been developed which was very effective when using the standard army 2,4 m whip
antenna on a man’s back. It relied on the fact that after an exhaustive series of impedance measurements
made across the frequency range with the operator standing, lying down and in motion the antenna’s
resistance was found to be remarkably constant and close to 50 ohms. Since the whip was so short in
(Continued on page 35)
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terms of the wavelength of the signal its input
reactance was always capacitive. The almost
constant resistance was caused by the various
losses that occur when such electrically short
antennas are operated without the benefit of a
good radial ground system which is clearly out of
the question for a soldier on the move. But the
almost fixed 50 ohm resistance in series with a
variable capacitive reactance meant that the
antenna needed just a variable inductor in series
with it to produce a resonant 50 ohm load for the
transmitter’s linear amplifier. Tests had shown that
this single-control tuning system was extremely
effective.

In 1965 Dave Larsen paid a visit to the United
States specifically to purchase components that
were not obtainable in South Africa. With the
assistance of Don Stoner (who we have

encountered already) he had manufactured to his : AN
precise specification a large number of 10.7 MHz '\\
crystal bandpass filters. In addition, he bought a \\

sizeable selection of the latest silicon high
frequency transistors. With these, on his return to Ll BRILREVLN I :Nlel]Je[d

Pretoria, the RT14B was superseded by the X

model of what would soon become the TR28. All this happened in the space of just one week when
Larsen and his colleague Ken Clayton, ZS5GU built the prototype on a tin-plate ground plane using
Clayton’s dining room as both their drawing office and laboratory workshop. Naturally the TR28
incorporated the RF speech processor while both the transmitter and receiver now benefitted from the
precise 2,4 kHz bandwidth of the new crystal filters which also had very steep skirts that improved the
performance of the transmitter and the selectivity of the receiver. In addition, the 5 W PEP output of the
earlier transmitter was increased to 25 W by the simple expedient of increasing the supply voltage to the
final amplifier transistors. This was achieved using a DC-to-DC converter without having to change the
available 12 V battery voltage.

The TR28 provided up to 36 crystal-controlled channels between 1,6 and 8 MHz. The fact that its 10,7
MHz receiver intermediate frequency was higher than the highest operating frequency conveyed some
significant advantages not generally appreciated by receiver designers at that time. Both the image
frequency and all oscillator harmonics would fall above the highest signal frequency thus requiring only a
simple low-pass filter at the receiver’s input to remove them. In addition, the use of the Larsen
broadband linear power amplifier, just as in the RT14, made setting up and servicing very straightforward.
And, of course, changing frequency when using it simply required selecting the correct channel crystal
and then peaking the antenna current, as indicated on the TR28’s meter, with just a single control.

The TR28: who used it?

Just as had happened in England where the country’s own military never acquired the Squadcal so the
situation was repeated in South Africa with the TR28. There were various reasons for this. One was
intimately tied up with the huge defence contract recently entered into with France for the supply of
three submarines to the Navy as well as the Mirage aircraft to the SAAF. Tied in with it was a requirement,
imposed by the French, that the SADF would also purchase French-designed communications equipment.
So, even though the TR28 was a world-leader in its field — and was a completely South African product — it
was never purchased in large quantities by South Africa’s own defence force.

(Continued on page 36)
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However, as mentioned above, Racal South [
Africa had established a well-deserved &%
reputation elsewhere in Africa and with 8
counter-terrorist campaigns being fought in|
Rhodesia as well as in Angola and!
Mozambique there was a ready market for this
new radio equipment.

Dave Larsen took the RT14 to Rhodesia
early in 1966 to demonstrate its capabilities to
the Rhodesian Corps of Signals. They were
impressed but felt that it was somewhat
underpowered for the sorts of operations the
army was engaged in, often over considerable
distances. It was that concern which
immediately prompted him to increase the
output power significantly in the TR28 soon to
follow. His next trip north, just a short while .
later, was with the TR28 prototypes and their
25 W PEP capability. Trials were carried out in ¢ ’
the inhospitable bushveld of the Zambezi .Fid- 7 The
valley where the short whip antennas were
used when the sets were on a soldier’s back and wire dipoles and end-fed wires were deployed when
stationary. The results obtained were most impressive and this led to the Rhodesian army ordering the
TR28 (soon to be called the B16) as its HF manpack for use in the field. The first TR28s went into service
with the Rhodesian African Rifles in August 1967. And soon thereafter the B16 became the standard HF
manpack used by all the Rhodesian forces.

The Portuguese military, both in Angola and Mozambique, needed no convincing as to the
effectiveness of the Racal equipment from South Africa. Very soon manufacturing facilities were
established in Lourenco Marques (now Maputo) and even in Lisbon itself, to mass-produce the TR28.
Eventually hundreds of TR28s as well as its predecessor the RT422B were used by Portuguese troops in
the field. This continued until Portugal’s precipitate withdrawal from all its colonies in 1975.

For five years the Rhodesians used the B16, day in and day out. It was finally replaced by its slightly
larger but much more sophisticated cousin, the Racal (UK) designed (but South African-manufactured)
TR48. This synthesized SSB manpack, which operated from 1.6 to 30 MHz, then became the mainstay of
the Rhodesian forces until the end of the bush war in 1979. Its path, though, had been well and truly
blazed by the design of one man, David Larsen who by now had the call sign ZS6DN.

’
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TR28 in Rhodesia

The TR28 in other interesting places
In 1972 | became involved in designing radio equipment for use underground in South Africa’s mines.
This followed the pioneering work done by Trevor Wadley (see above) in 1947 at the NITR and it was
followed up by two engineers, Dirk Vermeulen and Paul Blignaut, at the research laboratories of the
Chamber of Mines in Johannesburg about a decade later. By the early 1970s, transistors and integrated
circuits allowed considerable miniaturization of those earlier rather unwieldy pieces of hardware to take
place. In 1974 | designed a handheld SSB transceiver, called the TXR-1, which operated at 903 kHz. Such
low frequencies (and often considerably lower still) were required for the radio signal to penetrate the
rock. The original purpose of the equipment was to provide communications during mining emergencies,
such as fires and rockfalls underground. In parallel with designing the hardware | also embarked on a
research programme to understand the electromagnetic propagation phenomenon where energy must
travel through rock, called a lossy dielectric medium in the technical jargon. | wanted to examine the
effects, on radio signals, of quartzite and other rock over a fairly wide range of frequencies. We already
(Continued on page 37)

36 Julie/July 2018 Radio ZS



(The TR28 Story from page 36)

had the equipment to do this at frequencies below 1 MHz but above that would’ve required us to develop
special hardware just for that purpose. Though simple enough to do a far easier solution was to ask my
good friend Dave Larsen, by then the managing director of Racal South Africa, whether | could borrow a
couple of TR28s and take them underground. He agreed immediately and | collected them from Waltloo
in Pretoria where Racal had their factory. Those sets, either using their own whip antennas — but
considerably shortened in order to be able to operate within mine tunnels — or various loop antennas
which we designed at the Chamber’s laboratories, proved to be extremely useful and the results obtained
from numerous measurements of the attenuation of field strength with distance between transmitter and
receiver provided much very useful information.

Unsurprisingly, when our research at the Chamber of Mines had reached an advanced stage and the
prototype equipment we’d designed was ready to go into large-scale production, the company | chose for
that task was Racal South Africa. By then, in 1978, Racal in the UK had been forced to sever its links with
its South African counterpart as a result of the 1977 United Nations arms embargo against South Africa
and so the South African company become Grinaker Electronics (initially Grinel and then Grintek) after a
large local civil engineering company had taken them over. Grinel then turned the Chamber of Mines
prototype 100 kHz to 1 MHz synthesized SSB transceiver, which produced 1 W PEP and with significant
speech processing, into the SC100 handheld unit and the SC200 (10 W PEP) base-station. Both sets saw
considerable service underground in the mines of South Africa and elsewhere over the following decade

An even more surprising application than taking a TR28 underground took place in Rhodesia and its
northern neighbour Zambia. In this instance a TR28 found itself inside a dummy fuel tank of a motor car!

In late 1978 and early 1979 two dastardly incidents took place in Rhodesia (now Zimbabwe) when two
Viscount aircraft belonging to Rhodesian Airways were shot down - with heavy loss of civilian lives - by
heat-seeking missiles fired by so-called freedom fighters near Kariba. It is not the intention here to discuss
the details of those events or the motives behind them, but the follow-up operation planned by
Rhodesia’s army does contain a very bizarre element which is certainly relevant to our story. A decision
was taken at the highest level of the army to ‘take out’ a notable figure, who was clearly behind these
acts. As he had secreted himself across Rhodesia’s northern border in Zambia a ‘cross-border’ operation
was required. But rather than involving a significant number of soldiers, or perhaps aircraft, one man was
tasked with carrying it out. In fact, two attempts were made involving two different Special Forces
soldiers but for various reasons neither was successful. The method employed involved packing a vehicle
with explosives which were to be detonated remotely when close to the intended target. And it was the
receiver of the TR28 that, on receipt of a transmission on a particular frequency, that would generate the
detonation signal.

On the first occasion a TR28 was removed from its case and housed within the air-intake of a Peugeot
motor car. The car’s own aerial was used after it had been carefully tuned and matched at the chosen
frequency. The car doors were packed with explosives. Numerous tests (without the detonators
attached!) had shown that the method was entirely feasible when triggered by a transmitter at some

(Continued on page 38)
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appropriate place. However, when it came to carry out the attack it turned out that the ‘bird had flown’,
probably as a result of a tip-off at the very highest political level. The second attempt, this time involving a
Toyota Land Cruiser, as well as a different operator, had its TR28 hidden in a section of the vehicle’s petrol
tank which had been specially adapted to accommodate it. Again, an innocent-looking motor car aerial,
suitable doctored, was connected to the TR28. The target was again the same man. This time, however
and again one must expect a ‘leak’ at the highest level, the operator concerned was arrested before he
could carry out his task.

Acknowledgements

In first writing this story in its original form and publishing it in England some thirteen years ago, | had
considerable assistance from Dave Larsen in the form of numerous e-mails as well as many (very long)
telephone conversations during which | made frantic notes. Without Dave’s vivid recall of the many
events recorded in this story — a truly remarkable one in the annals of South African electronic
engineering — it would never have been told. | pay tribute to him and particularly to his memory. | should
also acknowledge a source who, for obvious reasons, will remain anonymous. Without his type-written
account of the attempts to seek some redress for the destruction of those two civilian airliners that
remarkable story will also, in all likelihood, have remained hidden forever.

The TR28 was the first of its kind in the world. Since those days in the late 1950s when the youthful
David Larsen first displayed his prodigious talents as an electronic circuit designer, things have come a
very long way.

Three element 40 metre MOXON

Andra Todorovic, YU1QT

esigned for 7,050 MHz; 120

degrees folded ends and based DIR
on KO6HL's 3 element system. 5 &
L D
Yellow = Boom made of rope

Blue = Connecting points of support ropes
Red = Source
Green = Rope between elements

2

DRIVER '.

L=15,42m
D=194m
A=257m
R=2,73m
K1=50m
K2=3,0m R
Distance on boom & -
Reflector =0 -
Driver = 8,30 m R EF

Director = 15,24 m

Total dimension is 15,42 m x 15,24 m at 20 m above the ground

(This antenna was build before Region 1 received 7,100 to 7,200. so one will have to scale up the
dimensions to bring it to 7,100 as centre frequency. Ed.)

Andra is a 62 year old musician who has been an amateur since 1999. He operates with an ICOM IC-
706 and his 6 band Moxon from the capitol city of Belgrade in Serbia. He also works from a portable
location in the small village of Ratari (Grid locator KNO4BP) near Obrenovac city. Most of his 50 MHz QSOs
are worked from this location with a self-build 5-element Quagi.

Dimensions |

P
N

>
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A Wire MOXON for 40 metres

Martin Hedman , SMODTK

uring the summer, | stay in my summer house on Gotland Island (IOTA EU-020) to the east of
Sweden in the Baltic Sea. A wonderful place not only for recreation but also for working ama-
teur radio. No man-made QRM makes it easy to copy weak DX on the higher bands, but on
lower bands there are some problems with strong signals from Europe.

In morning hours, we have pretty good conditions on 40 metres to the Caribbean Sea in a western di-
rection but as mentioned some problems with QRM from strong east European stations.

On my lot, | have some pretty high trees (15 metres) which can carry wire antennas. So what antenna
to hang up to get some gain to the west and to reduce signals from the east? My choice was to try a Mox-
on wire antenna made with very thin wire to reduce weight. | started up the Moxon Rectangle Generator
(www.moxonantennaproject.com/design.htm® or https://ac6la.com/moxgenl.html) and calculated the
dimensions for the antenna. Then | cut the wire according to the result from the generator and made
some supports for the corners and for the feeding point using plexiglass.

Now comes the tricky part of the installation. How to get the supporting lines up in the trees? | used

an aluminium tube joined with a glass fibre rod and was able to get the bearing points up about 14 me-
tres in four suitable trees for my project. | spent some time to get the right shape of the rectangle by ad-
justing the length of the four supporting lines.
Now it was time to connect the coax to the transceiver and measure the SWR. Sometimes fate is over-
whelming so in this case SWR was perfect and | could use my 100 watts directly without any tuner. | used
a long-wire antenna (60 m) and a full size GP for 40 metres to compare signal strengths with my new an-
tenna. My expectations on my Moxon came true. | got my gain to the west and the QRM from the east
was much lower. | easily worked DX in the Caribbean using 100 watts and | even thought that the morning
sun was shining brighter.

More antennas can be found at my website at http://www.smO0dtk.se.

! There is a version for Apple PCs on this web site

Connected to tree

M_ ____ Insulated wire (1 mm)

tree

~

4-5 dB gain
20 dB F/B

Connected to tree

J 50 ohm

Plexiglass
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Homebrew
wire dipole suspension Kit

Wire/rope/
coax winder

Designed to be cut from
cheap plastic kitchen cutting
boards availabie from most

pound shops or doilar stores.

The boards | am using are a o o
quarter inch thick and fairly
rigid. | get them from Home
Bargains inthe U.K. Price
£1.99

One board ylelds wice what's
here plus numerous
suspension points from ali the

scrappy bis H H

Al Slostris s Wt Wire dipole centre
hacksaw blade goes through

these boards ke a hot knife

through butter O

Antenna wire suspension point

coo0
co0o

All you need except for the wire and coax. The winder will keep your long wires
tangle free if you wind it on in a figure eight. One winder for each side of the dipole
The dipole centre needs a couple of appropriately sized nuts’n’bolts to join the coax
to the wire elements. The holes down the middle are for using zip ties to secure

the coax. Twin feed of course can be used too.

The suspension point can be used if you have to bend the long wire around corners.
Just hook the wire in the slots and hang via a piece of cord from an appropriate
point

G1SLP (2014)

WARNING: Do not even think about taking the one out of the kitchen or caravan. Go to Mambo’s,
Checkers, P&P, Mr Price Home, etc., and buy your own! Your wife is going to give you a fat ear!
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ARRL Drone Transmitters Complaint Spurs Proposed $2,8
Million FCC Penalty

ARRL Letter

In the wake of an investigation resulting from a 2017 ARRL
complaint, the FCC has proposed fining HobbyKing and
associated entities $2,8 million for apparently marketing non-
compliant RF devices and failing to comply with Commission
orders. According to a 5 June FCC Notice of Apparent Liability
(NAL), HobbyKing appears to have sold audio/video (A/V)
transmitters intended for use with unmanned aircraft, such as
drones, in some instances marketing them as Amateur Radio equipment.

"The Enforcement Bureau previously issued a Citation notifying HobbyKing of its legal and regulatory
obligations and ordering it to cease and desist from marketing non-compliant
equipment,"” the FCC said in the NAL. "Additionally, the Bureau issued a Citation

against HobbyKing for failing to fully respond to a Letter of Inquiry. Despite these
}’/ Citations, HobbyKing has continued its apparently unlawful practices."
HobbyKing had denied that it was marketing its drone transmitters to US
y customers, but the ARRL's January 2017 complaint pointed out that the ARRL
Laboratory Manager Ed Hare, W1RFl, was able to purchase two drone
transmitters from HobbyKing and have them shipped to a US address for testing
in the Lab.

In his 2017 letter to the FCC Spectrum Enforcement Division, ARRL General Counsel Chris Imlay,
W3KD, described the transmitters as "blatantly illegal at multiple levels" and noted that they used
frequencies intended for navigational aids, air traffic control radar, air route surveillance radars and global
positioning systems and not Amateur Radio frequencies, as the marketer had purported.

The ARRL told the Enforcement Bureau in 2017 that the devices "represent a real and dangerous
threat to the safety of flight, especially when operated from a drone platform that can be hundreds of
feet in the air." Hare and ARRL Lab staffers Mike Gruber, W1MG and Bob Allison, WB1GCM, tested the
units. Imlay credited the ARRL Central Division Director Kermit Carlson, W9XA and the Electromagnetic
Compatibility Committee he chairs, for calling attention to the issue and prompting the ARRL's action.

In a related news release this week, the FCC said that while HobbyKing represented that its
transmitters operated in designated Amateur Radio bands, the Commission's investigation uncovered that
65 models could also apparently operate outside of the amateur bands. The FCC noted that Amateur
Radio equipment used to telecommand model craft are limited to 1 W (1 000 mW), but three transmitters
included in the NAL "apparently operate at significantly higher power levels of 1 500 MW and 2 000 mW."

"The Commission generally has not required amateur equipment to be certified, but such equipment
must be designed to operate only in frequency bands allocated for amateur use," the NAL said. "If such
equipment can operate in amateur and non-amateur frequencies, it must be certified prior to marketing
and operation." The FCC also said in its NAL that consumers who own such HobbyKing devices "should
cease using them immediately or risk enforcement action."

This week, the FCC also issued an Enforcement Advisory cautioning that drone transmitters must
comply with FCC rules to be marketed to customers in the US and that operators must comply with FCC
rules.

"However, many A/V transmitters that purport to operate on amateur frequencies also operate on
frequencies that extend beyond the designated amateur frequency bands," the advisory said. "If an A/V
transmitter is capable of operating outside of the amateur frequency bands, it cannot be advertised, sold,
or operated within the United States without an FCC equipment certification. Individuals without an
amateur license may not use such radio equipment if it is designed solely for use by amateur licensees."

\

(Continued on page 42)
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Imlay said the FCC action addressed "another
of many instances in which unscrupulous
importers import and market products in the US
touted as Amateur Radio equipment but actually
marketed to the general public, and which, in this
case, have a high potential for abuse and
interference to other radio services and to radio
amateurs." Imlay characterized the FCC NAL as an
important "line in the sand" aimed at keeping
companies from encouraging the general public to
use the amateur bands without a license.

In its 2017 complaint, the ARRL cited the Lawmate transmitter and its companion \ 1'/‘
6 W amplifier as examples of problematic devices being marketed in the US.

Building A RF Direction Finding Robot with A RTL-SDR

Hackaday

ver on Hackaday.io, project logger Humpelstilzchen has been writing about his attempts to

create an autonomous RF direction finding robot RC car with an RTL-SDR https://hackaday.io/

project/25406-wild-thumper-based-ros-robot#fmenu-description. The goal is to set up an ISM

band transmitter as a beacon and use the RTL-SDR on the robot as the receiver. It will then
use direction finding techniques to drive towards the beacon. The robot is a 4 WD RC toy car with some
autonomous navigational features like GPS, ultrasonic, IMU and vision sensors.

In his latest project log https://hackaday.io/project/25406-wild-thumper-based-ros-robot/log/148105
-follow-me-part-3 Humpelstilzchen describes his first semi-successful attempt at getting RF direction
finding working. In the experiment he uses a 433 MHz module to send out an FSK beacon. On the robot
two antennas are used for the time difference of arrival/pseudo-doppler direction finding technique, and
PIN diodes are used to rapidly switch between the antennas. A GNU Radio script running on a
HummingBoard single board
computer computes the TDOA/|
pseudo-doppler algorithm.

Psuedo-doppler direction finding
works by rapidly switching between
several antennas. The difference in
the time that the signal arrives at each
antenna can be used to calculate the
transmitter's direction.

With the current set up he's been
able to get the robot to distinguish if
the beacon is closer to the left, or
closer to the right, or equidistant.
However, he notes that there are still
problems with reflections of the
beacon signal which can cause the
robot to drive in the wrong direction.

This is still a work in progress and
we look forward to his future results.

Humpelstilzchen's RF direction finding
robot
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Currently Active Weather Satellites and Frequencies

www.geo-web.org.uk

Polar APT/LRPT Satellites

Satellite Frequency Status Image Quality
NOAA 15 137,6200 MHz On Good
NOAA 18 137,9125 MHz On Good
NOAA 19 137,1000 MHz On Good '
Meteor M N1 137,0968 MHz Off Dead
Meteor M N2 137,9000 MHz On Good
Polar HRPT/AHRPT Satellites
Satellite Frequency Mode Format Image Quality
NOAA 15 1702,5 MHz Omni HRPT Weak
NOAA 18 1707,0 MHz RHCP HRPT Good
NOAA 19 1698,0 MHz RHCP HRPT Good
Feng Yun 1D 1700,4 MHz RHCP CHRPT None: Device failure
Feng Yun 3A 1704,5 MHz RHCP AHRPT off
Feng Yun 3B 1704,5 MHz RHCP AHRPT Active °
Feng Yun 3C 1701,4 MHz RHCP AHRPT Active °
Metop A 1701,3 MHz RHCP AHRPT Good
Metop B 1701,3 MHz RHCP AHRPT Good
Meteor M N1 1700,0 MHz RHCP AHRPT Dead??
Meteor M N2 1700,0 MHz RHCP AHRPT Good
Notes

1 LRPT Signals from Meteor M N2 may cause interference to NOAA 19 transmissions when the two foot-

prints overlap,

2 These satellites employ a non-standard AHRPT format and cannot be received with conventional receiv-

ing equipment.

3 On 20 March 2016, Meteor M1 suffered a catastrophic attitude loss, frequently pointing its sensors to-
wards the sun. The following day all signals ceased, it seems highly probable that this satellite is now inca-

pable of imaging the Earth.
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NEW VERTEX 3D PRINTER KIT NOW IN STOCK

Visit cour VERTEX 3D PRINTER website: Optional: Second nozzie for Vertex 3D Printer

www.vertex3dprinter.eu Specifications

® Printing:
Print technology: Fused Filament
Fabncation (FFF)

Layer resolution: standard: 0.1 mm
Build plate: 215 x 240 mm

Build volume: 180 x 200 x 190 mm
Prints: PLA, ABS

Printing, Layer resclution: standard: 0.1
mm (maximum: 0.2mm - minimum:
0.05mm)

e Software:
Repetier - CuraEngine - Slic3r
(RepRap compatible)

. Hardware:
Dimensions: X Y Z 360 - 380 - 395 mm
Frame: Polycarbonate panels and fibre
reinforced malded ABS parts

. Electrical:
Communication: USB 2.0 or SD card
AC input: 100 - 240 VAC S0-60Mz
150W max,

R11257.80

Atterbury Boulevard Shopping Centre, cnr Atterbury and Manitoba street, (Opposite KFC),
Faerie Glen, Pretoria East | Tel: 012-3488-492 | Fax: 012-3488-497

General Queries: Contact us by telephone or email, if you require more information:
Email: electronicsfg@telkomsa.net | www.electronicefg.co.za | E&OE | While stocks last
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NEW 3D PRINTING PEN
NOW AVAILABLE !

s,

R1385.00

This 3D Printing pen extrudes heated
1.75 mm filament (PLA or ABS). The
filament cools down once #t's printed.
This allows you to build 3D structures
and shapes. Starter filament included.

J
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IARU Region 1 youth camp

first time in South Africa
80 participants from 34 Countries

Gauteng 8 — 15 August 2018

YOTA brings together young radio amateurs under
the age of 26 who have a passion for amateur radio
and technology to learn new skills, discuss and
share ideas about amateur radio and its future.

You financial contribution will make it
happen. Make your donation

Visit www.zs9yota.co.za

Hosted by




