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O 
ns is weereens op die drempel van die 
feesseisoen, 'n tyd waarin ons Christen 
lede die geboorte van die  Verlosser vi-
er en ander weer voorberei vir 'n 

tydperk van rus en ontspanning saam met vriende 
en familie. 
 Hierdie jaar het die SARL 'n paar werklike 
uitdagings ervaar, maar ek is bly om te sê dat die 
SARL skip is terug op koers en vaar in kalmer wa-
ters. Ons sien uit daarna om meer lede en klub 
deelname aan Liga sake in die komende jaar te 
ervaar. 
 Die feesseisoen is uiteraard vakansietyd. ‘n 
Tydperk om jou batterye te herlaai en dit is my 
wens dat SARL lede dit sal geniet; dat hulle die 
nodige tyd saam met hul gesinne sal spandeer en 
ook amateurradio sal geniet. Handhaaf 'n goeie 
balans tussen hierdie twee aspekte, soos vereis 
deur die Amateur Kode. Kom terug uitgerus en 
verfris, vol entoesiasme vir 'n nuwe jaar van SARL 
aktiwiteite. 
 Graag maak ek van hierdie geleentheid gebruik 
om al ons lede en vrywilligers te bedank vir hul 
toewyding aan die stokperdjie en die bevordering 
van die Liga. Ek bedank veral die klubs vir hul 
ondersteuning in die bestuur van RAE klasse, kom-
petisie deelname, snuffelmarkte, jeugprogramme 
en ander aktiwiteite ter ondersteuning van Ama-
teurradio. 
 Onthou asseblief om waaksaam en versigtig te 
wees - die gevare en bedreigings waaraan ons 
almal blootgestel is, neem nie af in die feesseisoen 
nie. 
 My wense vir ‘n vrugbare, voorspoedige en 
aangename 2017 vir julle elkeen afsonderlik en ook 
aan die SARL as geheel. 

A 
s we approach the 
end of the year, it is 
a time when our 
Christian members 

celebrate the birth of their Sav-
iour and others prepare for a 
period of rest and recreation 
with their friends and family.  
 This year the SARL experienced some real chal-
lenges, but I am pleased to say that the good ship 
SARL is back on course and sailing into calmer wa-
ters. We look forward to more member and club 
participation in League affairs in the coming year. 
 Take advantage of this festive season to re-
charge your batteries, take that long needed break 
and spend time with your families. With many peo-
ple on holiday, there are opportunities for in-
creased amateur radio activity. However, I remind 
you of the Amateur Code which calls on you to 
maintain a healthy balance in your life.  
 I take this opportunity to thank all our members 
and volunteers for your dedication to the hobby 
and your hard work in promoting the League. I 
would like to especially thank the clubs for their 
support in running the RAE classes, contests, boot 
sales, youth programmes and other activities in 
support of Amateur Radio.  
 Please remember to be vigilant and careful – 
the threats and dangers to which we are all ex-
posed, take no holidays.  
 I wish each of you a prosperous, fruitful and 
happy 2017. 

Welcome 
The South African Radio League would like to wel-
come the following new members to our family. 
 
Natalia Nevskaya, ZS6ZN 
Leon Hattingh, ZSL-1171  

SARL President’s Message for the Festive Season 

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

We will remember them.” 
 

 Hulle word nie oud soos ons wat bly vergrys, 
Die jare sal hulle nie raak nog die tyd se eis 

En, soos die son sak of die môre ontvou, 
Eer hul herinnering – ons sal onthou.” 

 
Chris Nagel, ZS6BGH, ex ZS6BGD/ZS3B  
Dawie Pansegrouw, ZS1PRF, ex ZS4DR  

Mickey Warr, ZS1WA   
John Tyrer, ZS6JET  



4 R a d i o  Z S  D e c e m b e r  2 0 1 6   

One family, four generations of radio amateurs, eight radio 
amateur licences 

T 
he Northern Echo reports Scouts have 
met counterparts from all over the world 
without having to leave the Yorkshire 
Dales, thanks to amateur radio. 

 A group of youngsters have attended the 59th 
Jamboree of the Air and 20th Jamboree of the In-
ternet via a community radio station in Reeth, and 
spoke to fellow Scouts and those from similar 
groups over the airwaves. 
 With help from the Colburn and Richmondshire 
Amateur Radio Club, the Richmondshire Scouts 
were able to speak to youngsters from the US, 
Czech Republic and Serbia, among other locations 

throughout the UK. 
 All participants on the day received a certifi-
cate, which will count as a part-qualification for a 
badge. 
 Colin Lyne, 2E0TCN, of the Colburn & Rich-
mondshire Amateur Radio, said radio was very ben-
eficial for young people as they could learn tech-
nical and communication skills useful in life.  
 Read the full story at 
www.thenorthernecho.co.uk/news/14834259. 
Scouts_from_across_the_world_meet_over_the_ai
rwaves/ 

H 
istory was made on 17 September 
2016, when eleven year old Dan-
te’ Elliot wrote his Class B Radio 
Amateur Examination and be-

came the fourth generation in the McNally 
family to become a radio amateur.  
 Proud great-grandfather, Richard McNal-
ly, ZS6BWS, attended the award ceremony at 
the National Amateur Radio Centre for the 
Jeugland Radio Club where nine youngsters 
qualified as Class B radio amateurs, including 
his great-grandson. Young Dante’ attended 
the fun YOTA weekend hosted by the Ham-
mies Amateur Radio Club in December last 
year and could not wait to get his licence to 
go on air. He is a very enthusiastic youngster, 
so look out for his call sign, ZU6DJE.  
 Richard McNally ZS6BWS, a retired communica-
tions technician, was always interested in CB radio 
and decided to further his interest by becoming a 
radio amateur in the early 1980s. This inspired his 
two sons, Colin and Graham to become Radio Ama-
teurs in 1995, by sneaking off to attend the course 
and write the Radio Amateur Examination and thus 
surprising their father. Sadly, Colin, ZS6MAC, went 
Silent Key recently. Graham, ZS6GPM, went on to 
inspire his wife, Veronica, ZS6VM, to become a ra-
dio amateur and subsequently, their three children 
– Kaitlin, ZS6KCM, Richard, ZS6RJM, and Michelle, 
ZS6MEM. Thus, Graham’s nucleus family is a true 
Radio Amateur family. 
 Michelle, ZS6MEM, was selected to participate 
in the YOTA event held in Austria this year. She 

proudly represented South Africa. As Michelle is 
only fifteen, hopefully she will be a role model for 
other young girls to take up the hobby. Michelle al-
so had the opportunity to make contact with the 
International Space Station at the YOTA event. She 
is following her father’s example, as Graham, 
ZS6GPM, has made two contacts with the Interna-
tional Space Station and one with the Russian MIR 
Station. Both Michelle and Graham serve on the 
Committee at the West Rand Amateur Radio Club, 
thus giving back to the radio amateur community. 
 South Africa and the Radio Amateur community 
can be really proud of this family. 

Scouts from across the world meet over airwaves 

Front row, Graham, ZS6GPM,  Richard, ZS6BWS, Veroni-
ca, ZS6VM. Back row, Kaitlin, ZS6KCM, Dante’ Elliot, 
ZU6DJE, Michelle, ZS6MEM, and Richard, ZS6RJM 

http://www.thenorthernecho.co.uk/news/14834259.%0bScouts_from_across_the_world_meet_over_the_airwaves/
http://www.thenorthernecho.co.uk/news/14834259.%0bScouts_from_across_the_world_meet_over_the_airwaves/
http://www.thenorthernecho.co.uk/news/14834259.%0bScouts_from_across_the_world_meet_over_the_airwaves/
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Brief aan die Redakteur 
Wat Is Jou Roepsein 
 Ek hoor gereeld deesdae mense in QSO wat nie 
hulle volledige roepseine gebruik nie. 
 Met hierdie skrywe wil ek graag ‘n beroep doen 
op alle radio amateurs, oud sowel as nuwe radio 
amateurs, om asseblief ag te slaan op ‘n artikel wat 
in Bloemfontein se nuusbrief QUA, verskyn het in 
1984, geskryf deur Johan, ZS4KW , wat vandag 
nogsteeds van toepassing is. 
 Ek haal aan, “Dit gebeur al hoe meer dikwels 
dat mens luister na ‘n groep of paar in QSO en dan 
word van een na die ander oorgegee met  5???, 
6??.  
Of iets soos 5???, met 6?? aan die kant, 4??. 
 Ons is mos nie skaam om Suid Afrikaners te 
wees nie: waarom dan ZS weggooi? Gebruik tog die 
volle roepsein. 
 En terwyl daar van roepseine gepraat word kan 
ons gerus die gewoonte kweek om ten minste die 

eerste keer die roepsein foneties te gee. ZS4JA kan 
baie maklik as ZS4JH gehoor word deur ‘n ander 
stasie, maar ZS4 Juliet Alfa laat geen twyfel nie.” 
 Moenie skaam wees vir jou roepsein nie en stel 
‘n voorbeeld vir alle radio amateurs. 
 Help nuwelinge sowel as “ou” radio amateurs 
reg, indien die geleentheid hom voordoen. 
 Van die skuldiges mag dalk nie SA Radioliga 
lede wees nie, so dit ons almal se verant-
woordelikheid om die belange van ons stokperdjie 
op die hart te dra. 
 Johan, ZS4LS 

I 
 am pleased to announce that our new Anten-
na Testing and Propagation Analysis System is 
now available.  
 It consists of two parts; WSPRlite, a low 

power beacon transmitter and DXplorer, an on-line 
 real-time performance analysis system. 

 It's easy to use, just connect WSPRlite to your 
antenna, set it transmitting and look at the results 
on the website using your desktop, tablet or even 
your mobile phon. The WSPRlite makes regular low 
power transmissions that are received by a net-
work of hundreds of stations around the World. 
They feed the results back to a central point by the 
internet. We use that data to provide a unique in-
sight into your antenna performance using DXplor-

er.  
 The real power of the system is for comparing 
antennas: compare your new antenna with other 
stations to see how it actually performs. Use it to 
compare beams, dipoles, long wires and magnetic 
loops. You will gain an insight into your antennas 
that no one else has ever had access to. Only 
WSPrlite with DXplorer can do this! 

A New Way to Test Antennas 
We have all done on-air tests, now there is a much better way to test your antenna! Richard, G3CWI  

http://sotabeams.us6.list-manage.com/track/click?u=3a85afccc4843a7b778acbb68&id=49de834e15&e=9e4871b275
http://sotabeams.us6.list-manage.com/track/click?u=3a85afccc4843a7b778acbb68&id=d8fb1b7fba&e=9e4871b275
http://sotabeams.us6.list-manage.com/track/click?u=3a85afccc4843a7b778acbb68&id=d8fb1b7fba&e=9e4871b275
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T 
o create a knowledge and manufacturing 
economy South Africa needs to concen-
trate on training engineers with the right 
qualifications. Over time, the perception 

has taken hold of some young people that engi-
neering is not cool. If this is the perception, what 
are we doing about it? It is up to engineers to make 
engineering cool and that is what a group of radio 
amateurs – members of the Secunda Amateur Ra-
dio Club – have been doing over the past four 
years. They are all engineers from various disci-
plines in industry, with a common interest in radio 
and electronics. 
 Each year, the World Space Week Association 
(WSWA) selects a theme for the upcoming World 
Space Week (WSW) to provide a focus for the activ-
ities and events that take place throughout the 
world, from 4 to 10 October. The theme for 2016 
was “Remote Sensing: Enabling Our Future”, an in-
ward looking theme which celebrates Earth obser-
vation from space for the betterment of the human 
race. 
 Christo Kriek, ZR6LJK, identified space week as 
an ideal opportunity to involve learners at high 
schools in the Govan Mbeki municipal area to learn 
more about space. As part of the project, the lean-
ers built small CubeSats, which were launched into 
near space on a weather balloon and later recov-
ered. 
 Called the BACAR Space week, BACAR being the 
acronym for balloon carrying amateur radio, the 
Secunda Amateur Radio Club worked with the 
South African National Space Agency (SANSA), the 
Sasol Junior Engineers Forum and industry to pre-
sent a full programme of lectures and hands on ac-
tivities. 
 The BACAR Space week activities are split into 
three major comments. Learners are taught basic 
electronics, construction and solders and how to 
programme the flight computer. The weeklong pro-
gramme included 
A presentation by Afrox on use of gasses in Space 
Talk by SANSA on Space weather 
Sasol Junior Engineers forum talk on process con-
trol in Space 
South African Radio League (SARL) on amateur 
satellite building in South Africa 

Soldering skills by building the new enhanced 
WBT balloon satellite 
Project management short course 
 Willie Taljaard, ZS6WBT, developed the “flight 
computer.” He said that they looked at a number of 
processors, which would be easy for the learners, 
who are all beginners, to work on and program. 
The PICAXE was chosen, as the chips can be pro-
grammed easily in order to learn BASIC language or 
via graphical blocks or flowcharts. PICAXE BASIC is 
much easier to learn (and to “debug”) than tradi-
tional microcontroller languages such as assembler 
code or “C.” 
 Willie, ZS6WBT, also developed the WBT stack, 
which allows various sensors to be included in the 
CubeSat. He said that they taught the learners how 
to construct, solder and ultimate programme the 
“flight computer” which functions as a data logger 
recording the data from a light sensor and various 
temperature sensors. The temperature sensors are 
important as each group of learners design their 
own insulation for their CubeSat. Learners also de-
cided which battery to deploy to power their Cu-
beSat, voltages and currents were measured and 
logged throughout the flight and are compared 

(Continued on page 7) 

Amateur radio empowers learners to choose sustainable 
careers 
Hans van de Groenendaal, ZS6AKV, features editor, EngineerIT 

Nathi Nzece and Teboho Xab with Nomfundo Hlatswayo 
(front) at the BACAR launch. Photo credit Elize Findt. 
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with the predicted values. 
 Early in the morning of 15 October, the Cu-
beSats were lined up to be launched on a weather 
balloon. The launch site was the Trichardt Model 
Flying Club. The line-up included other payloads 
such as a parrot repeater, telemetry and beacons, 
equipment to assist with the recovery of the Cu-
beSat and all the other equipment. Soon after 
launching the balloon, it is being tracked and teams 
follow the trajectory on the ground. Depending on 
the prevailing conditions, either the balloon bursts 
or the train of packages are released by an elec-
tronic command from the ground. 
www.youtube.com/watch?
v=LBL6uDXeEs0&feature=youtu.be 
 Christo, ZR6LJK, said that they had been fortu-
nate in that all the flights had been recovered, 
which is important as the learners examined their 
CubeSats to recover the recorded data and com-
pare it with what was projected prior to the flight 
and then they write a report. 
 The initiative by the Secunda Amateur Radio 
Club should be an inspiration to other amateur ra-
dio clubs to encourage learners and give them a 
taste that engineering is actually cool. This also 
goes for all Engineers. Get a project going at your 
local high school. Besides empowering a young per-

son, you will also derive great satisfaction. For 
more on the BACAR project visit the Secunda ARC 

(BACAR Space Week from page 6) 

(Continued on page 8) 

Once all the various CubeSats are tested and connected to the launch line, the balloon is released and one by one 
the CubeSats ascend as the slack is taken up by the ascending balloon. Photo credit one Cor Rademeyer. 

https://www.youtube.com/watch?v=LBL6uDXeEs0&feature=youtu.be
https://www.youtube.com/watch?v=LBL6uDXeEs0&feature=youtu.be
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web site at www.secradio.org.za 
 Besides BACAR there are many opportunities to 
get young people involved in space activities. Get 
involved with a school science club to develop a sci-
ence project to fly on AMSAT SA’s Kletskous Cu-
beSat. Visit www.amsatsa.org.za for more infor-
mation. Time is running out as the development of 
the CubeSat reaches the stage where a final deci-
sion has to be made on the payloads to fly. Share 
you enthusiasm about engineering with the engi-
neers of tomorrow. 

(BACAR Space Week from page 7) 

South African Radio League 
Advertising rates 2016 for the SARL web site and Radio ZS, effective 1 January 2016 

Terms and conditions  
 All contract advertisements content may be changed monthly on 5 working day notice 
 The rates are based on the complete supply of material in Jpeg unless otherwise negotiated.  For art-
work additional charges may apply as agreed 
 The content of the advertisements must comply with regulations and norms acceptable in South Afri-
ca 
 All advertisements are playable in advance by EFT to SA Radio League, ABSA, account no 4071 588 849 
branch code 632 005. All correspondence and material must be sent to admin@sarl.org.za with a copy to 
artoday@sarl.org.za  

Type of advertisement One month Casual 6 months - 1 Feb/31 
July or 1 Aug/31 Jan 

12 Months - 1 Feb/31 Jan 

Display (cameo) on home pages R500 per month R2 500 for six months R4 500 per annum 

Commercial Hamad on home pages R60 per month R300 per six months R500 per annum 

Radio ZS Strip advertisement 
10 cm x 2 columns on top of the page 

R100 R500 per six months R1 000 per annum 

http://www.secradio.org.za/
http://www.amsatsa.org.za/
mailto:admin@sarl.org.za
mailto:artoday@sarl.org.za
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D 
ie Worked All ZS-toekenning is deesdae 
’n gewilde tydverdryf tussen Suid-
Afrikaanse amateurs. Ek self karring nou 
al vir meer as ’n derde van ’n eeu 

daarmee, maar dit was nie altyd so gewild nie. 
Hierdie storie is ’n persoonlike blik op hierdie 
toekenning, met ’n paar praktiese wenke oor hoe 
om dit aan te pak. 
 
Wat is WAZS? 
 Die Worked All ZS is deesdae die Sid-Afrikaanse 
Radioliga se gewildste toekenning. Soos die naam 
impliseer, word die sertifikaat vir baie kontakte met 
Suid-Afrikaanse stasies toegeken. Om presies te 
wees, het ’n mens 100 roepseine nodig, wat die 
verspreiding van amateurs in Suid-Afrika verteen-
woordig. ’n Mens het byvoorbeeld net een ZS3-
roepsein nodig, want ongeveer 1% van die land se 
stasies is in ZS3. Aan die ander kant het ’n mens 56 
ZS6-roepseine nodig. 
 Liga-Lede kry die sertifikaat gratis. Nie-lede be-
taal ’n aansoekfooi. Die sertifikaat is op die oor-
spronklike ontwerp van 1958 gebaseer, hoewel dit 
gewysig is om die huidige roepseingebiede weer te 
gee.  
 As ’n mens weet waarvoor om te kyk, kan ’n 
mens die storie in die SARL se Toekenningsgids 
lees. Die Toekenningsgids (wat op die webwerf 
zs6p.com beskikbaar is) bevat die reëls, die oor-
spronklike aankondiging in Radio ZS van Januarie 
1958 en die volledige lys van wenners. 
 Die eerste wenner was Gwen Smith, ZS1NQ. 
Gwen het net meer as ’n jaar nodig gehad om die 
nodige 100 kaarte te versamel en haar aansoek in 
te dien. Die honderdste sertifikaat is minder as vyf 
jaar later uitgereik. In die Sestigs (ek sluit 1959 in) is 
137 sertifikate uitgereik. In die Sewentigs was daar 
20, met nog 20 in die Tagtigs. Die Negentigs kon 
net nege sertifikate oplewer. 
 Deel van die probleem was die verandering in 
die ZS-roepseingebiede wat met die onafhank-
likheid van Namibië gepaard gegaan het. Skielik 
was daar nie meer ZS3-stasies op die lug nie. Later 
is die ZS3-roepseine aan die yl-bevolkte Noordkaap 
toegeken. Met die min stasis wat nou beskikbaar 
was, was dit prakties onmoontlik om die verlangde 
kwota te vul. 
 
Die Nuwe Reëls 

 Nadat Tjerk Lammers die Toekenningsbestu-
urderspos in 1997 oorgeneem het, het ek die dik 
boek waarin Koos van der Merwe, ZS1AW, vir byna 
’n halfeeu al die SARL-toekennings neergeskryf het, 
geleen. Ek het die sertifikaatinligting ingetik en op 
my webwerf gepos. Later het ons besluit om ’n 
nuwe elektroniese Toekenningsgids te bou en al my 
lyste is daarin ingelyf. Ons het opgelet dat die 
aansoeke opgedroog het en besluit om iets daar-
aan te doen. 
 In 1999 het ons die reëls volledig hersien. Ons 
het van ’n paar argaïese reëls ontslae geraak en die 
verspreiding van roepseingebiede hersien om met 
die werklikheid te klop. Ons het ook besluit om na 
“roepseine” eerder as “stasies" te verwys. Die idee 
was om ingewikkelde situasies uit te skakel. Voor-
heen was dit moeilik om te besluit wat tel as ie-
mand se roepsein verander het, as meer as een 
amateur ’n stasie deel of as twee indiwidue die-
selfde roepsein opeenvolgend gebruik het. 
Deesdae maak dit nie saak wie die operateur was 
nie - dis net die roepsein wat tel. 
 Nog ’n verandering was die instelling van hoër 
vlakke, meer as die aanvanklike 100 roepseine. So 
is WAZS-200, WAZS-300 ens., gebore. Daar was ook 
trofeë vir die eerste drie wenners van WAZS-500 

(Na bladsy 10) 

’n Oorsig oor Worked All ZS 
Chris R. Burger, ZS6EZ 
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wat deur ’n vliegskool geborg is. 
 
SA-QSL 
 Om en by hierdie tyd het nog 
iets gebeur wat ’n reuse-invloed op 
WAZS sou hê. Richard Seddon, 
ZS2CLI, destyds die Liga se Web-
meester, het ’n nuwe aanlyn-stelsel 
met die naam van SA-QSL geskep. 
Ek was ’n bietjie skepties want ek 
het gevoel dat die Wêreldlogboek 
klaar beskikbaar was en dat SA-QSL 
nie genoeg sekerheid gehad het nie, 
maar ek het Richard nogtans gehelp 
om standaard-logformate te onder-
steun. 
 My skeptiese houding was misplaas. SA-QSL het 
baie gewild geworden werk tot dusver baie goed. 
Dit het WAZS uiteindelik grondliggend verander. 
 Tot omtrent 2005 was die grootste uitdaging 
van WAZS om die bevestigings te kry. Hoewel baie 
amateurs QSL-kaarte deur die buro gestuur het, 
was dit tydrowend en onvoorspelbaar. Direkte pos-
kaarte was duur en nie baie suksesvol nie. Die 
enigste manier wat redelik goed gewerk het was 
om ’n versoek-QSL, ’n gefrankeerde keerkoevert en 
selfs ‘n blanko-poskaart met ’n smeekbrief saam te 
stuur. Vir die koste van twee seëls, twee koeverte, 
twee poskaarte en ’n smeekbrief kon ’n mens op so 
driekwart van die antwoorde reken. 
 SA-QSL het die proses geweldig vereenvoudig. 
Maak ’n kontak, laai hom in SA-QSL en wag vir die 
ander amateur om dit te bevestig. Meer as driek-
wart van binnelandse kontakte word deesdae op 
hierdie manier binne ‘n week of twee bevestig - 
gratis en met min moeite! Daar is nou al meer as 
310 000 elektroniese QSL’s op SA-QSL. 
 
Die Verdere Verloop 
 Dit het byna twee jaar geduur voordat die 
eerste WAZS-500 trofee toegeken is. Almal het ver-
wag dat OE6HPD die eerste trofee sou wen, want 
hy het reeds voor 2000 meer as 800 ZS-stasies gew-
erk gehad. Hy was een van die eerste aansoekers 
vir WAZS-400, maar het tot vandag toe nog nooit 
vir WAZS-500 aansoek gedoen nie. 
 Die eerste WAZS-500 is aan die einde van 2002 
uitgereik. Die tweede was omtrent vyf jaar later en 
die derde byna twee jaar later, in 2009. 
 Teen 2006 was SA-QSL behoorlik in gebruik en 
’n stortvloed van aansoeke het begin. In die dekade 

van toe tot nou is meer as 430 WAZS-sertifikate 
uitgereik! Daar is al 28 WAZS-500-sertifikate 
uitgereik en die voorloper sit nou by WAZS-1600. 
Die idee dat ’n mens 1600 ZS-roepseine kan werk 
en bevestig is moeilik om te glo. Ons het dit seker-
lik nie verwag toe ons die reëls herskryf het nie! 
 
Uitblinkers 
 Die onbetwiste WAZS-kampioen is Jan Botha, 
ZS4JAN. Jan het nou 1 600 roepseine bevestig. Van 
hierdie is meer as 1 500 op Stem en meer as 1 500 
op 7 MHz. Hy het ook 800 op 3,5 MHz en 100 op 
Kode. 
 Toe die derde WAZS-500-aansoek in 2009 
ontvang is, was Jan reeds by 1 000. Die borg het 
toe, benewens die beloofde drie trofeë vir die 
eerste drie wenners, ook ’n spesiale trofee vir Jan 
se WAZS-1000 laat maak.  
 Jan gebruik ’n kombinasie van SA-QSL en papier
-kaarte, met sanik-tegnieke soortgelyk aan die wat 
ek voorheen beskryf het. 
 Niemand weet waar die perk is nie. Kan iemand 
2 000 slaan? Jan het byna twee jaar geneem om 
van 1 500 na 1 600 te klim, so dit lyk of die vorder-
ing al hoe stadiger begin word.  
 Pieter Jacobs, ZS6XT, het onlangs vir WAZS-
1000 aansoek gedoen. Hy is tweede, na Jan. Pieter 
se kontakte is ook meestal op Stem, maar hy het 
nie vir ’n spesifieke Stem-sertifikaat aansoek ge-
doen nie. 
 Sommige deelnemers probeer ook om WAZS op 
verskillende bande of modusse te kry. Jan Botha is 
die voorloper op 7 en 3,5 MHz en op Stemen sy 
prestasies is reeds beskryf. In 1959 is die eerste 

(WAZS Oorsig vanaf bladsy 9) 

(Na bladsy 11) 
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WAZS op 14 MHz aan Max Adler, ZS1ACD, 
uitgereik. In 1993 het Hal Lund, ZS6WB, almal ver-
stom deur die eerste suksesvolle aansoek op 
50 MHz voor te lê. In 2012 was Johan Groenewald, 
ZS2CX, eerste op 1,8 MHz, gevolg deur twee ander. 
Die eerste Vyfband-WAZS is eers in 2016 uitgereik. 
Dit behels dat ’n mens op elkeen van die vyf 
klassieke HF-bande (3,5, 7, 14, 21 en 28 MHz) aan 
die vereistes moet voldoen. Vir DX-stasies sal dit 
baie moeilik wees om 100 ZS-stasies op die lae 
bande (bv. 3,5 MHz) by te kom. Vir Suid-Afrikaners 
is die lae bande betreklik maklik; maar die hoë 
bande (bv. 21 en 28 MHz) is baie moeilik omdat die 
eerste hop tipies eers ver buite die landsgrense 
grondvat. Die meeste kontakte word op terugver-
strooiing gemaak, met swak seine en baie meded-
inging van sterk DX-seine. Dis byna onmoontlik om 
’n stasie wat 1 000 km ver is se aandag te trek as 
daar ’n klomp sterk DX-stasies is wat roep! 
 
Hoe om WAZS te Jaag 
 Daar is natuurlik twee maniere om WAZS te 

jaag: die rustige manier en die ernstige manier. Die 
keuse hang natuurlik van jou persoonlikheid af.  
 As jy ’n gelate, rustige mens is, gesels jy rustig 
met Suid-Afrikaners, laai die kontakte rustig op SA-
QSL en kyk elke nou en dan rustig hoe jy vorder. SA
-QSL het outomatiese tellers wat wys hoeveel kon-
takte jy nog nodig het. Hierdie tellers (nogal met ’n 
mooi kaart van Suid-Afrika) is onder “WAZS Status” 
beskikbaar. Jy kan selfs jou telling op ’n enkelband 
of ’n enkel-modus sien deur die regte keuse te 
maak. Die tabelletjie onderaan en die kaart self wys 
hoeveel ’n mens nog vir elke roepseingebied kort. 
As jy ’n nuwe mylpaal bereik, vul jy ’n aansoekvorm 
in en stuur dit vir die Toekenningsbestuurder. 
Voila!  
 Op hierdie bladsy kan ’n mens ook ander 
deelnemers se tellings sien. Sit byvoorbeeld ZS4JAN 
in die venstertjie en druk “Get Callsign.” Jan se lys 
van meer as 1 400 roepseine verskyn. Kies ‘n enkel-
band soos 20 m uit die kieskaart en sien wat Jan 
nog op daardie band kort. 
 Dis nou waar die ernstige manier inkom. Die 

(WAZS Oorsig vanaf bladsy 10) 
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verskil tussen die 1 400 op SA-QSL en die 1 600 
waarvoor Jan reeds krediet het, bestaan uit papier-
kaarte. Ou kontakte is meestal nie op SA-QSL 
bevestigbaar nie, want die operateurs het dikwels 
van roepsein verander, of hulle is reeds dood. Selfs 
deesdae is daar mense wat nie Liga-lede is nie en 
ander wat nie lus voel om SA-QSL te doen nie. 
Mense soos Jan, wat graag elke roepsein wil 
bevestig, stuur koeverte en kaarte die land vol, 
kompleet met smeekbriewe. Dit nou maar eenmaal 
waar dat ‘n mens nie die hoogste sport in enigiets 
bereik sonder ’n bietjie moeite nie! 
 Een bestanddeel van ’n groot WAZS-telling is 
goeie papierwerk. Ek self jaag WAZS informeel op 
elke band en elke modus. As ek ’n Suid-Afrikaanse 
stasie hoor, moet ek dus weet of ek die roepsein al 
op daardie band en modus bevestig het. Indien nie, 
moet ek probeer om die stasie te werk en die kon-
tak te bevestig. Ek vra gewoonlik op die lug vir hulle 
om die kontak te bevestig. Hulle sê gewoonlik as 
hulle nie SA-QSL of papier-kaarte wil doen nie. ’n 
Mens kan ook in die SARL-Roepseinboek op die 
webwerf sien hoeveel SA-QSL-bevestigings iemand 
al gestuur en ontvang het. Daaruit kan ’n mens ge-
woonlik aflei of hulle gaan saamspeel of nie. 
 By verre die moeilkste gebied om te werk is 
ZS5. Omtrent 13% van roepseine in die OKOSA-
databasis is ZS5’e. ’n Mens moet dus 13 ZS5-
roepseine vir WAZS bevestig. Dis makliker gesê as 
gedoen. Bronne soos reversebeacon.net en DX 
Summit maak dit duidelik dat daar bitter min akti-
witeit uit ZS5 is, baie minder as wat ’n mens sou 
verwag uit die aantal lisensies en selfs minder as in 
minder-bevolkte gebiede soos ZS2 en ZS3. In my 
geval is die voortplanting ook moeilik, want die af-
stand is heeltemaal te kort vir die hoë frekwensies. 
Seine is gewoonlik swakkerig, met baie mededing-
ing van Europa en elders. Gelukkig is dit nie 
ontmoontlik nie. Wakker operateurs aan albei kan-
te en redelike lugdrade maak dit moontlik om byna 
elke dag te kommunikeer. 
 Vir die afgelope paar jaar het ek net ZS5-stasies 
nodig gehad om WAZS op 28 en 21 MHz te voltooi. 
Ek het dikwels geluister as iemand op die DX Sum-
mit gerapporteer is en ook afsprake met ’n handvol 
operateurs gemaak. Die gereelde DXers was maklik 
om te werk en ons was gewoonlik op die eerste 
poging suksesvol. Onlangse voorbeelde van maklike 
kontakte was ZS5J, ZS5LEE, ZS5TU, ZS5XT en ZS5/
NO9E. Ander was moeiliker; na herhaalde afsprake 
kon ons dit nooit maak nie. 

 
Watse Lugdrade is Nodig? 
 Op die lae bande is die antwoord basies: Hoe 
slegter, hoe beter. ’n Lugdraad wat vir DX werk het 
gewoonlik ’n lae uitstraalhoek en die sein vat eers 
hier by die ewenaar grond. Dit werk nie goed vir 
plaaslike kontakte nie. Die ideale lugdraad vir 
plaaslike kontakte skiet byna reguit boontoe en die 
eerste hop vat sommer net anderkant die bult 
grond. Lae dipole werk goed op 3,5 en 7 MHz. 
 Op die hoër bande is daar nie ’n manier om 
hoëhoek-seine te laat terugweerkaats nie. Die 
beste roep is om albei in dieselfde rigting te kyk en 
op terugverstrooiing staat te maak. Tussen Pretoria 
en die Ooskaap kan albei oos of wes kyk; oos in die 
oggend en wes in die middag. Tussen Pretoria en 
die Weskaap is die beste kans laatmiddag, terwyl 
albei noordwes kyk en die seine van die Atlantiese 
Oseaan terugkom. Tussen Pretoria en KZN is die 
beste kans in die oggend, terwyl albei noordoos na 
die Indiese Oseaan kyk. ’n Ander opsie is om in die 
middag noordwes te kyk, maar dan is die twee 
hoppe natuurlik nie ewe lank nie. In hierdie geval 
sal dit help as die ZS5 se lugdraad hoër as die ZS6 
s’n is.  

 Die prentjie wys optimale verstrooiings-paaie 
van Kaapstad na Pretoria (vaste lyne) en tussen 
Pretoria en Durban (stippels). 
 Ek het in die Negentigs ’n Yagi-stapel op 
28 MHz gebruik. Dit was wonderlik om op terugver-
strooiing met enigiemand in Suid-Afrika te kon 
praat, selfs met eenvoudig lugdrade en lae krag. Dit 
was nie ongewoon om met mobiele stasies op die 
kus te praat nie. Deesdae is ek nie meer so gelukkig 
nie. Ek gebruik nou ’n klein twee-element-
rigstraler, so 15 m hoog en so 300 W uitset. Dis 
nogtans oorgenoeg. Ek het onlangs ’n string stasies 
gewerk wat net 100 W gebruik, sommige net met 
drade. Al kan ek nie meer lang gesprekke met mo-
biele stasies op die kus voer nie, kan ek wel nuwe 

(WAZS Oorsig vanaf bladsy 11) 
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stasies vir my WAZS optel. 
 Ek en Bernie van der Walt, ZS4TX, het nou die 
dag vir die interessantheid getoets. Hoewel ons op 
die bodem van die sonsiklus is en ons amper 
500 km uitmekaar is, kon ons maklik in die dag op 
21 MHz met mekaar praat. Ons het met rigstralers 
en so tussen 20 en 100 W begin. Daarna het elkeen 
van ons na ’n vertikaal oorgeskakel. Ons kon nog 
steeds praat, solank ons nie albei op ons vertikale 
was nie. Selfs met die twee vertikale sou ons kon 
praat, met so 200 W aan albei kante. 
 Hierdie eksperiment bevestig my basiese ge-
voel: ’n Basiese stasie met ’n eenvoudige rigstraler 
kan maklik die land vol praat, selfs op die hoë 
bande. Dit verduidelik nie hoekom ek so sukkel om 
sommige stasies te hoor nie. Ek kan aan stasies 
dink wat ek al dosyne kere probeer werk het, maar 
nog nooit kon hoor nie. Ek kan net vermoed dat 
daar heelwat RF in voerlyne en slegte verbindings 
verdwyn en dat daar heelwat hitte ter sprake is… 
 
Die Uitdaging 
 Aan die einde van die artikel is ’n skakel na ’n 
tabel waarin al die mylpale in die WAZS-program 
aangeteken is. Hierin kan ’n mens maklik sien wat 
al gedoen is en wat nog nie. Miskien is daar ’n 
uitdaging wat jy kan aanpak.  
 Kyk gerus hoe die SA-QSL-stelsel werk. Dis mak-
lik om te gebruik. Kontakte kan direk ingetik word, 
of kan grootskaals in ADIF-formaat opgelaai word. 
Ek het aanvanklik omtrent 2 000 kontakte 
grootskaals elektronies ingelaai, maar deesdae tik 
ek hulle een vir een in soos wat ek hulle maak. 
 Ek gebruik ’n eenvoudige tekslêer vir my 
rekords. Ander mense kan ander formate verkies, 
maar hierdie formaat werk vir my. Hier is ‘n voor-
beeld: 
ZR1ADI   .!. ..... ?.!.. 
ZR1AIK   .!. ..... ..... 
ZR1TRD   .*. ..... *.... 
ZS1A.    !!! .!!!! .!... 
 Die eerste drie kolomme verteenwoordig mo-
dusse: Kode, Stem, Syfer. Die volgende vyf is die 
klassieke bande: 28, 21, 14, 7 en 3,5 MHz. Die vol-
gende vyf is die “ander” bande: 50, 25, 18, 10 en 
1,8 MHz. Ek gebruik presies hierdie formaat ook al 
vir dekades om lande te jaag, so dis vir my maklik 
om met ’n oogopslag te sien wat ek kort. Hier volg 
’n paar voorbeelde: 
 Ek het ZR1ADI op 50 MHz gewerk, maar dit 

lyk nie of ek meer ’n kaart kan verwag nie. Ek 

het hom elektronies op Stem en op 18 MHz 
bevestig (waarskynlik een kontak). 

 Ek het ZR1AIK elektronies op Stem bevestig, 
maar nie op een van die bande in die lys nie. 
Ek vermoed ek het hom op 5 MHz gewerk. 

 Ek het ’n kaart van ZR1TRD op 50 MHz en 
Stem (vermoedelik een kontak). 

 Ek het elektroniese bevestigings van ZS1A op 
al drie modusse en op vyf bande (28, 21, 14, 
7 en 25 MHz). 

 Dink gerus self so ’n formaat uit en hou goeie 
rekords. Myne is elektronies, maar vir tot so ’n paar 
honderd roepseine kan ’n mens dit maklik op pa-
pier ook doen. 
 En die volgende stap is die lekkerste: Kom op 
die lug en gesels met die mense! Dalk is daar ’n 
paar nuwe vriende daar buite om te ontmoet, maar 
in elk geval is dit baie pret om nuwe amateurs te 
leer ken en idees uit te ruil en iewers langs die pad 
ook iets oor lugdrade en radiogolfvoortplanting by 
te leer. 
 
Web-Hulpbronne 
 Die SARL se Toekenningsgids http://zs6p.com 
en volg die skakel na die Toekenningsgids. Volledi-
ge reëls, ’n volledige lys van sertifikate, die oor-
spronklike aankondiging in Radio ZS en ’n later 
persverklaring oor die nuwe reëls van 2000 is ook 
daar. 
 Lys van Mylpale http://zs6ez.org.za/lists/WAZS-
1st.pdf. Gebruik dit gerus om te soek vir ’n nuwe 
mylpaal wat jy self kan probeer om eerste te 
bereik! 
 Die DX Summit, waar jy kan sien wie aktief is 
http://www.dxsummit.fi/. Dis maklik om filters op 
te stel om bv. net vir ZS5-stasies te soek. 

(WAZS Oorsig vanaf bladsy 12) 
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Can amateurs cross the Atlantic on 144 MHz without satellites or moon bounce? Here is another look at 
this fascinating challenge.  
 
Following the almost crossing of the Atlantic on 144 MHz by Pieter Jacobs, V51PJ, and Marcos Jose Da Sil-
va Almeida, PY1MHZ, using the new software QRA64 in October 2016, Pieter sent me this article about the 
Brendan Trophies. Note that it dates from August 2002. Editor. 

S 
ince 1998, much has been discussed and 
written about the Brendan Trophies. All 
who have tried to obtain them have 
come up short in one way or another. 

This article is designed to free the amateur imagi-
nation in the hopes of sparking a renewed interest 
in systematically conquering this next frontier of 
the amateur VHFer: the spanning of the Atlantic 
Ocean on the 2-metre band.  
 According to the Irish Radio Transmitters Socie-
ty web site1, “The Brendan Trophies will be award-
ed to each of the operators of the two Amateur 
Radio stations which first establish two-way com-
munication between the continents of Europe and 
America (North or South) within the Two Metre 
Amateur Band [using an all-terrestrial, non-artificial 
means of propagation]."  

 The challenge is 
straightforward. Though 
rules are few, rest as-
sured that a well-
organized peer-review 
process will closely audit 
the first applications. 
Take the time to visit the 
Web site to read the en-
tire award text. By doing 
so, one will gain insights 
that are otherwise not 

possible. This article will examine three factors in 
this quest: hemispheric geography, known propa-
gation modes and recent advances in amateur 
technology. With this information to consider, per-
haps some readers somewhere will be encouraged 
to assemble a plan that will eventually attain this 
Holy Grail of the amateur VHFer.  
 
The Geography  
 The natural inclination is to believe that one 
should begin examining the path geography by de-
termining the shortest distances between the two 
continents. Attention quickly turns to the area 
around St John’s, Newfoundland. The distance from 
here to Europe‘s westernmost point is slightly less 
than 3 150 km. While this point seems well situated 
for Brendan Trophy success, the fact is that there 
are not many high-power VHF narrowband- inter-
ested amateurs here. Still, expeditions are not out 
of the question.  
 Focusing on the United States, the easternmost 
point is in Maine, fully land- locked as far as a direct 
RF path to Europe is concerned. This would imply 
the need for altitude and the mentality of an expe-
dition (bringing along everything one needs for the 
job). From Maine, Europe is some 4 130 km distant 
at best, though there are some good mountaintop 
candidates just a few kilometres inland that would 
provide some excellent RF take-off angles. Much 
further inland are several good mountaintop candi-
dates, including Mount Washington, New Hamp-
shire (grid FN44ig). Its 4 500+ kilometres to Eu-
rope’s closest point is somewhat mitigated by its 
towering 1 917 metres stature. Climate there can 
be brutal and amenities are few, making any seri-
ous effort quite problematic.  
 Remember, though; if one is considering a “line 
of sight” mode such as meteor scatter or ES (where 
the refracting medium must be line-of-sight to the 
participants), greater distances tend to reduce the 
chances for success.  
 If one is willing to consider a tropospheric prop-

(Continued on page 15) 

The Brendan Trophies: Insights for the new millennium 
Ev Tupis, W2EV 
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agation mode, then proximity to open water has its 
advantages. For instance, the longest tropospheric 
DX to date has occurred over all-water paths. The 
closest point in the US that has an unobstructed all-
water path to Europe occurs along the Massachu-
setts shoreline. More of Europe comes into direct 
view as one travels farther south. Figure 1 shows 
the path from North America to the Europe from 
the North Carolina coast. The gold area highlights 
the all-water path, while the orange shows some 
mid-path obstruction by coastal landfall. Does land-
fall (especially at mid-path) negatively impact such 
a potential circuit? It is entirely possible that any 
effect is minimal. It certainly should not stop any-
one from trying. 

 Of course, the farther south one travels along 
the US East Coast, the greater the distance to Eu-
rope. Interestingly though, more southerly loca-
tions include additive factors that more northerly 
locations do not enjoy (see the sidebar “The Slowly 
Swirling Sargasso Sea“).  

 Figure 2 illustrates how potential Brendan Tro-
phy pioneers as far south as South Florida enjoy 
not only an excellent squint angle to the European 
continent, but may be able to take advantage of 
Gulf Stream related enhancement. Interestingly, 
this route takes RF through several mid- Atlantic 
islands. Is this 6 600 km path to Europe surmounta-
ble? The only way to know for sure is to try. 

3 100+ km Propagation Modes 
 Let us examine amateur distance records for 
North America. Doing so may offer special insights 
into an eventual Brendan Trophy success.  
 Al Ward, WSLUA, and Emil Pocock, W3EP, have 
long kept distance records for amateur VHF opera-
tion in North America. VHFers have used these as 
both gauges and goals. We may be well served by 
starting here in setting a strategy to conquer the 
Atlantic Ocean on 2 metres. Figure 3 shows the 
present North American DX records for various 
propagation modes that have been proven to sup-

(The Brendan Trophies from page 14) 

(Continued on page 16) 

Figure 1. The path from North America to Europe from 
the North Carolina coast. The gold area highlights the all-
water path, while the orange shows some mid-path  
obstruction by coastal landfall. 

Figure 2. Brendan Trophy pioneers as far South as South 
Florida enjoy not only an excellent squint angle to the  
European continent, but may be able to take advantage 
of Gulf Stream related enhancement. 
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port 3 100-km+ DX on the 2 metre amateur band. 
The eagle-eyed observer will note that the Transe-
quatorial (TE) mode is omitted. The obvious reason 
is that the path from North America to Europe does 
not cross the equator.  

 As one looks through such listings, it is im-
portant to remember that some of these are dis-
tance limited by the physics of the propagation me-
dium, while others are simply the best DX that has 
been accomplished to date. There are natural limits 
that are associated with some modes (i.e., the max-
imum distance a single E-hop can support) and 
known activity levels in remote areas. Using an HF 
analogy, North Korea is not rare because of lack of 
propagation. It‘s rare because there simply is very 
little bona fide amateur activity there. Keep this in 
the back of your mind as we examine our present 
records, remembering that where activity can be 
generated, DX records can be broken!  
 The longest attained paths have used tropo-
spheric ducting (from KH6HME to W7Fl) at 4 333 
km, sporadic-E (double-hop from WA7OSK to 
W4FF) at 3 635 km and meteor trail refraction 
(from KSUR to KP4EKG) at 3 154 km. Remember 
that, at their closest, the two continents are slightly 
less than 3 150 km apart! The Brendan Trophies 
appear to be quite attainable using existing, known 
propagation modes or combinations of propagation 
modes!  
 
Thinking Outside of the Box 
 Interestingly, amateurs tend to overlook the 
tropospheric inversion or ducting path as a transat-
lantic possibility. This may be due to the fact that 
the extreme north Atlantic waters are not normally 
known for being warm enough to support such a 
path from the Canadian Maritimes to Europe. For 

(The Brendan Trophies from page 15) 
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The Slowly Swirling Sargasso Sea 
 It is an oval of some 3 million square miles in the 
North Atlantic Ocean, where the waters are warm 
and calm and the seaweed was thick enough to con-
vince Columbus that he must have been near land, 
though it was still hundreds of miles away. It gets its 
name from the Portuguese word for grape, a refer-
ence to the seaweed‘s grapelike floats. This sea has 
no land-boundaries. Jules Verne’s 20,000 Leagues 
under the Sea immortalized it.  
 The Sargasso Sea is an area of the North Atlantic 
Ocean that is bounded on the south by the North-
Equatorial Current and to the north by the Gulf 
Stream. As a result, waters here form a warm water 
lens that slowly rotates clockwise across the mid 
North Atlantic Ocean.* The accompanying graphic 
shows the area known as the Sargasso Sea in gray 
and the paths taken by these mid-ocean currents. 
The extreme North Atlantic is well known for its 
bitter winds and harsh weather. it is entirely possi-
ble that an approaching front from Greenland and/
or hurricanes from Africa's west coast could inject 
just the right mix of conditions upon Atlantic waters 
bounded by these mid-ocean streams, further en-
hancing 2-metre propagation on this path.** 
 The path from EA8, through the Iberian Peninsu-
la to the UK (shown in light green in Figure A) is a 
well-exploited 2- metre path. Periodically, 2-metre 
DX along North America's Atlantic coast will like-
wise mirror this success.  

 The three longest documented Atlantic QSO 
paths are shown in green as well. Certainly noticea-
ble is the fact that these are not as long as the Pa-

(Continued on page 17) 

Figure A. The path from EA8, through the Iberian Penin-
sula to the UK (shown in light green) is a well-exploited 2
-metre path 

Figure 3. North American DX records for various propa-
gation modes that have been proven to support 3 100 
km+ DX on the 2 metre amateur band 
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the sake of free thought on the topic, let us focus 
on that for a moment.  
 Long-distance all-water tropospheric ducting 
has proven to be well documented, thanks to the 
KH6HME CW- based propagation beacon high atop 
Hawaii‘s Mauna Loa volcano. Almost every sum-
mer, amateurs along the US West Coast are treated 
to the experience of speaking with their fellow 
Americans more than 3 000 km to their West. The 
opportunity usually begins with someone in South-
ern California happening to catch weak snippets of 
Paul’s 60-W beacon peaking out of the noise. With 
a simple telephone call, Paul makes the long jour-
ney from his home to the beacon location in order 
to give as many folks as possible the opportunity to 
make contact with the 50th state.  
 Though the opening seems to start in the 
South, it can often spread quite far up the coast. 
On several occasions the duct has extended into 
Oregon and Washing- ton. Apparently, the path is 
also viable well south of the border with Mexico, 
too. Mariner Clint Walker, WlLP, has made the 
grade from off the coast of Mexico’s Baja California 
peninsula!3  
 Is there a comparison to be made between the 
Hawaii-to-West Coast path and the potential North 
America-to-Europe path? Amazingly, there is! With 
the help of the Web-based www.wm7d.net/ azi-
muth equidistant map generator, we can see that 
there is a startling similarity (see Figure 4). The ge-
ography and geometry of the present North Ameri-
can 2-metre tropospheric DX record seems to imply 
promise for a similar success across the Atlantic. 

 The yellow area represents the unobstructed 
great-circle path from Miami to Europe, while the 
orange area shows a path that includes some mid-
path obstruction. As an aside, let us not forget that 

the KH6-path tends to open across the warmer 
southerly waters first. Is it possible that the path 
from Florida to the Canary Islands (off Africa) could 
be spanned even before Europe is reached? Why 
not try? 
 Another tool that many amateurs and TV/FM 
DXers use is Bill Hepburn’s Web-based Tropo Fore-
cast pages.4 Bill assembles various National Weath-
er Service data, massaging it into a visual format 
that has proven to have a decent correlation to ac-
tual RF propagation conditions. As this article is be-
ing written (mid April), a check of his tropospheric 
forecast page shows an interesting potential al-
ready forming across the ocean (see Figure 5). The 
examples show how much tropospheric conditions 
can change over a period of just a few days, The 
red, orange, yellow and green (in order of decreas-
ing intensity) show areas where raw NWS data sug-
gests tropo enhancement could be forming. Such 
enhanced potential will spread farther north and 
intensify as the summer approaches. Could the 
tropospheric path have always been there, yet 
somehow escaping our notice?  
 
Could Digital Close the Divide?  
 Over the past two years, new and exciting digi-
tal modes have presented themselves. Whereas 
meteor scatter work used to be divided between 
SSB and CW (with some sporadic work with AX.25 
packet), there is now another high-speed mode 
that is catching the imagination of even moderately 
powered stations: WSJT‘s FSK44I. This is an im-
portant improvement to the amateur state-of-the-
art as it allows participation by stations with only a 
couple of hundred watts of power and moderate 
antennas. It is so efficient that it is no longer neces-
sary to wait for meteor showers in order to use the 
mode.  
 This is significant because the North American 

(The Brendan Trophies from page 16) 

(Continued to page 18) 

cific paths attained to date. Is it possible that the 
previously noted environmental features could com-
bine to promote transatlantic 2-metre propagation 
some lazy summer day? 
 
* kingfish.coastal.edu/gulfstreamIpage2.html  
** ARRL Handbook, 1991, p 22 - 17 and Proceedings 
of the 21st Conference of the Central States VHF So-
ciety, 1987, p 34, “The Thanksgiving Tropo Opening 
of 1986“ by Jon K. Jones, NO0Y. 

(Continued from page 16) 

Figure 4. Compare the Hawaii-to-West Coast path and 
the potential North America-to-Europe path 

http://www.wm7d.net/
http://marine.coastal.edu/gulfstream/
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meteor mode DX record involved WSUN ’s massive 
moon bounce array and maximum RF output. WSJT 
may be just the ticket for power-limited UK opera-
tors (400 W maximum RF output) to be heard in 
North America using meteor trail refraction. There 
is even some discussion that this year’s Leonids 
(mid November) meteor shower may include coor-
dinated efforts on both continents.5  
 What about those 99% of us who cannot afford 
to make the trip to Newfoundland or the highlands 
of New England in order to engage in a coordinated 
meteor mode effort? A new application for PSK3l 
has surfaced - BEACONet^31. Using this system, 
participants along each continent’s Atlantic coasts 
transmit their call signs and grid locators via PSK3l 
every 10 minutes around the clock via a computer-
automated system. When the signal is received, an 
icon appears on a computer map and an audible 
alarm goes off, alerting participants to an opening 
in progress and allowing both stations to engage in 
a keyboard-to-keyboard PSK31 QSO or simply pick 
up the microphone and complete the contact in a 
more traditional way. Such a system can lie in wait 
for a tropospheric or E5 path across the Atlantic, 
doing so around the clock. Figure 6 shows a simula-
tion of what could be displayed for participants, 
should the “ether” above the Atlantic open for in-
tercontinental communication from South Florida 
to Portugal (with implied participation on the At-
lantic island-nations along the way). For more in-
formation on this system, visit go.to/BEACONet 
(this URL does not work any more. Two items about 
BEACONet can be found in QST articles from May 
2001 - page 38 and QST June 2002 - page 37. Ed). 
 With any fortune, this article has included 
points of view that you may not have considered 
before. Perhaps you can picture yourself as being 
on one end of the transatlantic circuit. Will it be by 

meteor trail propagation? How about double-hop 
sporadic-E? It may just be a transatlantic extension 
of an intense Bermuda High pressure system that 
links the two continents. Will it take SSB/CW, 
FSK441, BEACONet PSK31 or some other system? 
No matter what operating method or propagation 

mode is first successful, one thing is obvious: it will 
be successful as a direct result of demonstrating 
the pioneering amateur spirit.  
 
Notes 
1 www.irts.ie/brendan.htm    
2 www.arrl.org/qst/worldabove/dxrecords.html (the 
requested URL /qst/worldabove/dxrecords.html was not 
found on this server), visit www.arrl.org/vucc-standings   
3 21 August 1999, 0737Z, KH6HME (BK29go) to 
W1LP/mm (DL51ce) = 4 754 km, a world DX record  
4 www.iprimus.ca/~hepburnw/tropo_nat.html (this URL 
does not work any more), visit 
www.dxinfocentre.com/tropo.html  
5 Stay current with meteor scatter news at 
www.qsl.net/w8wn/hscw/papers/hot_news.html (this 
URL does not work any more), visit 
www.qsl.net/w8wn/hscw/hscw.html  
 

This article is used with acknowledgement to the 
August 2002 issue of QST, the journal of the ARRL. 

(The Brendan Trophies from page 17) 

Figure 5. As this article is being written (mid April), a check of the Hepburn tropospheric forecast page shows an in-
teresting potential already forming across the ocean. 

Figure 6. A simulation of what could be displayed for 
BEACONet^31 participants, should the “ether” above 
the Atlantic open for intercontinental communications 
from South Florida to Portugal (with implied participa-
tion on the Atlantic island-nations along the way). 

http://www.irts.ie/brendan.htm
http://www.arrl.org/vucc-standings
http://www.dxinfocentre.com/tropo.html
http://www.qsl.net/w8wn/hscw/hscw.html
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VHF, UHF, SHF and EHF News  
Mike Bosch, ZS2FM, mikecbosch@gmail.com 

Short-path Summer Solstice Propagation (SSSP) 
 Southgate Amateur Radio News featured the 
following report. In June 1999 around the equinox 
in the Northern Hemisphere, a Japanese radio ama-
teur, Han Higasa, JE1MBJ, heard a European TV sta-
tion on 48,250 MHz. He immediately gave a CQ call 
on 50,110 MHz and to his surprise Toivo, OH7PI, 
came back to him and they had the first-ever QSO 
on this unexpected mode on 50 MHz. Since then 
every year around equinox time, many QSOs have 
been made between Japan and Europe, and even-
tually extended to Northern America.  
 Han, JE1BMJ, suggested that amateurs in the 
southern hemisphere should also look out for SSSP 
during their summer solstice in December. Since 
2009, Australian and New Zealand amateurs have 
logged many South American stations on 50 MHz 
SSSP too. These SSSP openings in the southern 
hemisphere occurred between 8 December and 12 
January, but not every day. 
 To explore the possibility of SSSP propagation 
between Australia and South Africa, Mike, ZS2FM, 
ran CW tests around our December 2010 equinox 
with amateurs in Perth, Western Australia. Unfor-
tunately, they did not receive anything, but a re-
port came from Frank, VK7DX, at Hobart in Tasma-
nia, that he saw traces of a signal on the WSJT wa-
terfall, the correct frequency, the right time and in 
the direction of South Africa, but could not identify 
the call sign. 
 
Bill AA7XT describes the first-ever SSSP QSO be-
tween USA and Japan 
 “I made contact with 19 Japanese stations on 
the afternoon of 14 June 2013 on the 50 MHz band, 
between 23:14 and 23:56 UTC. This was my first ‘JA 
opening’ on 50 MHz in a long time. My last Japa-
nese QSOs on 50 MHz were back in the 90’s when 
we lived in Tiffany, Colorado (grid square DM67), a 
bit south from our new home in Glade Park Colora-
do (DM59pa). During the years we lived in Ver-
mont, the farthest west I ever reached on 50 MHz 
was Guam, a bit short of Japan. 
 “It all began in the afternoon at 22:00 UTC (4 
pm Colorado time) when Han, JE1BMJ, a noted 50 

MHz enthusiast and propagation theorist, was re-
ported on the 50 0905 kHz by Jay, K0GU, on the 
‘KST chat’ which grabbed my attention. Jay lives in 
Wellington, Colorado (DN70mq) about 370 km east 
of me and is a dedicated, experienced 50 MHz 
DXer. Jay hears many stations before anyone else 
in the Rocky Mountain region and his ‘KST’ posts 
are always worth noting. I turned my new 50 MHz 
antenna (thanks to K7JA for his assistance in build-
ing it and of course G0SKC for the design) towards 
Japan – 312 degrees azimuth – and started listen-
ing. At 22:26 UTC I started hearing Han’s CW signal 
slowly fade and out. 
 At 23:14, I noticed Han’s signal had gotten loud-
er so I called him again and made a solid contact 
straight away. Success! I was amazed my ‘barefoot’ 
no amplifier, only 80 Watts output) Elecraft K3 
transceiver and InnovAntennas 8 element LFA Yagi 
(an awesome antenna but it was on a tower parked 
at only 3 metres above the ground due to recent 
high winds) were making the 9 000 kilometre jour-
ney! At 3 metres up towards Japan, my antenna 
was looking into a hillside. I listened Han work oth-
er stations for a few minutes and savoured the mo-
ment.” 
 Maybe some keen VHF amateurs in the RSA 
could pick up the baton, transmit some CW signals 
on 50,110 MHz around this equinox period in De-
cember and January and see what happens. You 
could beam at Australia and New Zealand in the 
mornings, or in the afternoons to Argentina and 
Brazil.  
 
Sporadic-E (Es) Propagation in the Southern Hemi-
sphere 
 The Sporadic-E season in the southern hemi-
sphere also covers the months of December and 
January and provides very strong signals on the 50 
MHz band over distances up to 2 500 km and could 
extend as high as 432 MHz. On rare occasions, mul-
ti-hop Es on 50 MHz could increase the range by 
several thousand kilometres.  
 The first Sporadic-E DX contacts that were 
made from South Africa occurred around noon. Phil 

(Continued on page 20) 

SSSP and Sporadic-E DX Contacts are Possible during December 
and January 
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Miller, ZS6NM, at Potchefstroom worked Tom 
Short, ZE1AN, at Bulawayo on 50 MHz CW over a 
distance of about 1 000 km. Frank Burrell, ZS2CY, at 
Port Elizabeth established an AM contact with 
Bramie Fouche, ZS3G, at Tsumeb, South West Afri-
ca, on 50 MHz over a record distance of 1 812 km 
also around midday. Years later the sound channels 
on 53,7 MHz of Band I TV stations at Gwelo, Zimba-
bwe, and Kabwe, Zambia, were received almost 
daily at Port Elizabeth with a signal strength of S9 
plus around 12:00 – 13:00 CAT. Unfortunately, all 
these Band I TV stations closed down. Hopefully 
the ZE1SIX beacon located at Bulawayo is still oper-
ating on 50,450 MHz and could provide early warn-
ings of Es openings and so could any Namibian bea-
cons that are on the air.  
 David Smith, VK3HZ, reported from Australia 
that they had the most spectacular Sporadic-E 
openings in December 2011 and January 2012 on 
144 and as high as 432 MHz. Signals were so strong 
at times that stations in Melbourne with only a di-
pole or a vertical whip were easily able to work into 
ZL. There were so many stations on 2 metres, at 
times, like 20 metres on a busy day. An Es cloud 
over the Tasman Sea produced a huge opening on 
2 metres across to New Zealand. The opening cov-
ered all of NZ and extended west to Adelaide and 
beyond. Stations from VK1, 2, 3, 4, 5 and 7 on one 
side worked ZL1, 2, 3 and 4. Steve, ZL1TPH/p, and 
Bob, ZL3TY, working across to VK2 and VK4 stations 
on both 2 m and 70 cm. Brian, VK5BC, who was 
portable at Corny Point on the southern end of the 
Yorke Peninsula, worked what could be termed a 
quadrille of stations - ZL1TPH/p, ZL2WHO, ZL3TY 
and ZL4PLM. At 01:07 UTC, he also worked Dave, 
ZL2OK, on the far side of the north island for possi-
bly the longest distance for the day – 3 493 km – 
and a new VK5 distance record. 
 Last year on 23 December 2015, there was a 
strong Sporadic-E opening from VK7 to both ZL3 
and VK5. The event lasted for some two and a half 
hours. VK7MO worked ZL3AAU, ZL3RC, ZL3JJ, 
ZL3OC and ZL3OZ in Christchurch on Es at distances 
of around 2 040 km over the New Zealand Alps and 
at the end of the over, worked short skip VK5ZK, 
VK5GF and VK5DK. The contact to VK5DK was only 
788 km, which seems very short skip for 2 metres 
and was characterized by heavy QSB from nothing 
up to S9 plus over periods of 5 to 10 seconds.   
 
Watch these beacons for Sporadic-E openings on 

50 MHz 
 There are currently four beacons that could in-
dicate Es openings, two in the south beaming north 
and two in the north beaming south. They are:  
 ZS1SIX on 50,080 MHz FSK at Cape Town 
 ZS2X on 50,007 MHz FSK near Port Elizabeth 
 ZS6TWB on 50,044 MHz CW at Polokwane 
  V51PJ on 50,300 MHz CW at Rosh Pinah, Na-
mibia. 
 These four beacons could be excellent indica-
tors of Sporadic-E openings especially the Namibi-
an beacon between 12:00 – 14:00 CAT.  
 
Now is the time for Tropospheric Propagation 
 There are three different types of Tropospheric 
Propagation, namely Tropo Enhancement, Tropo 
Ducting and Tropo Scatter. Tropo Enhancement 
and Ducting occur on frequencies between 50 MHz 
and 10 GHz and are caused by temperature inver-
sions, 
 A temperature inversion is formed when a 
boundary layer separates cold moist air at the 
bottom from warmer dry air above that is lighter. 
This happens almost nightly during the warmer 
months, when an hour or so after sunset the cold 
air rushes in from the sea underneath the warm air 
on land, and creates a boundary between the two 
air masses. It is this boundary layer that refracts 
VHF, UHF and SHF radio signals back to Earth over 
400 km or more and lasts until the temperature 
equalizes in the atmosphere. However, an ap-
proaching cold front could create a temperature 
inversion higher up in the atmosphere in the form 
a duct and if this occurs between 500 and 2 000 
metres ASL, it will propagate strong signals over 
very long distance of thousands of kilometres 
across the sea. The size of the duct determines the 
low cut-off frequency that normally favours 144 
MHz and the frequencies above. 
 Tropo Scatter is present at all times on 50 MHz 
– 10 GHz, but with slow and deep QSB cycles It is 
caused by scattering of radio signals in the atmos-
phere by dust particles, etc., an effect that is similar 
to the sky being lit up at night by car lights from be-
yond the horizon. Unfortunately, the scatter sig-
nals, though reliable, are very weak, and communi-
cation requires high gain Yagis and high power to 
cover long distances up to about 800 km. Scatter 
communication on VHF is always available when 
Enhancement is not present, even when using 
small Yagis and medium power over distances of 

(VHF/UHF News from page 19) 
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250 km or longer. 
 
The Chirp Radar Modulation 
 Ian Roberts, ZS6BTE, was in communication 
with Andrew Martin, VK3OE, who was involved 
with the Australian Chirp Radar System. This is his 
reply to Ian who posted it on the SARL Forum. 
 “The good thing about chirp is that it can be av-
eraged for long periods of time. This is particularly 
so if the transmitter and receiver are GPS locked, in 
time for the chirp and in frequency for the RF parts. 
A 2 kHz chirp gives 36 dB gain in S/N per second, or 
51 dB gain in S/N per minute of averaging. This is a 
very large gain so when added to the 500 Watts 
provides a very high system gain. The good thing 
about using chirp for Tropo is that the Tropo paths 
are relatively stable over a period of minutes to 
hours so averaging over long periods works very 
well. The current version of the SL chirp is also very 
good, and you can provide an input via the comput-
er sound card for GPS time sync. For the generation 
of the chirp a step frequency is OK but the chirp in-
crements must be very small, around 1 to 10 MHz 
per step, otherwise the chirp correlator in the re-
ceiver starts to fall apart. The last thing is that if the 
system is time and frequency locked the range 
measurement will be very accurate, so that a re-
ceiver at 7000 km will show the distance as well as 
the amplitude, providing an excellent verification. 
The chirp can also be coded with a call sign but the 
SL does not have that capability at the moment, 
maybe a future option. The chirp is also a very ro-
bust modulation so detection is straightforward. 
Good luck and I hope you are able to advance this 
project. Andrew VK3OE/VK3OER.”  
 
Are you taking VHF on holiday with you? 
 If possible, take a 144 MHz and/or a 50 MHz 
transceiver with you on holiday. If you are camping 
near the sea then with the aid of a small Yagi you 
could work many stations along the East, South and 
West Coasts of South Africa. If you are inland then 
a change in weather conditions could create Tropo 
Enhancement and/or Ducting to provide your share 
of VHF openings.  
  
Back Scatter on 144 MHz from the West Coast 
 An e-mail arrived from Pieter Jacobs, V51PJ, it 
reads, “On Thursday evening 26 October, Koos, 
ZS3JPY, and Charles, ZS1CF, were testing on 
144,300 MHz. I turned my beam in their direction 

but nothing heard. I decided to listen for their sig-
nals pointing north and at 330 degrees and sudden-
ly ZS1CF was solid copy here. ZS3JPY was not cop-
ied as he was still pointing south, but when he 
turned his beam north ZS1CF, ZS3JPY and I had a 
nice and long QSO on 14,300 MHz. The Hamnet 
bulletin then started on 144,300 and we had to 
QSY to 144,325 MHz talking and testing FM and 
SSB. The FM signals were two S-points stronger 
than the SSB signals in the same direction. 
 Andre ZS3AG in Kimberley reported on 
WhatsApp that he could hear someone talking on 
144,325 MHz USB. I could hear him faintly in the 
noise but not audible for a QSO. I changed to CW, 
he could hear my signal for a short while loud and 
clear in Kimberley and then it started fading. 
ZS3JPY and I tested on UHF too for Back Scatter on 
430,500 MHz but no SSB or FM. We did not try CW 
pointing in the same direction as 2 m. We went 
back to 2 m and tested on FM and signals were 53 
at my QTH from both ZS1CF and ZS3JPY on 144,325 
MHz and they still got me two S-points better on 
FM than on USB. Signals then started to fade and 
then picked up again. Back Scatter on 2 m on this 
wide area is a first for me as I am used to it on 6 
and 4 metres but never on 2 metres. This was a 
first for all of us! Thanks all for participating. 
Greetings from the Namib. 73 de V51PJ.”  
  
Start planning for the PEARS VHF and UHF Context 
next month 
 The next PEARS VHF and UHF Contest is sched-
uled from Friday 20 January at 18:00 CAT until Sun-
day 22 January 2017 at 14:00 CAT. It will cover the 
five bands from 50 MHz to 1296 MHz on both ana-
logue and digital. Six different categories should ca-
ter for the diverse interests of many VHF amateurs. 
The two-day contest will provide lovely camping 
time for field stations, as well as covering peak pe-
riods of propagation. During VHF contests, there 
are many VHF amateurs on the air from different 
divisions and an excellent opportunity to work 
many stations you have never heard before. So 
mark it on your calendar and see the 2017 Blue 
Book for the rules. 
  
Solar Cycle 25 could be one of the weakest! 
 According to NASA’s long-range solar forecast 
Cycle 25, peaking around 2022, could be one of the 
weakest in centuries. This could be another Maun-
der Minimum, which will affect HF frequencies 
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where the MUF could drop down to the lower fre-
quencies.  
 But do not despair because now is the time to 
start exploring the VHF bands on 50, 70 and 144 
MHz, which you’ll find much more challenging than 
HF. If you make the effort to build or acquire high 
gain horizontal Yagis for these bands improve your 
equipment, learn about VHF propagation, then you 
could expect to make many long distance QSOs. 
 For example: Tropo Enhancement on 144 MHz 
could provide regular 400 km contacts, while Tropo 
Ducting could extend the range to many thousands 
of kilometres, especially across the sea. On 50 MHz, 
a distance of 2 500 km could be achieved via Mete-
or Scatter on both analogue and digital. There are 
many other modes possible on this Magic Band 
such as Sporadic-E, but all you have to do is to have 
the courage to experiment.  
 If you are interested in worldwide DX then try 
EME that is possible almost daily and throughout 
the year, and is not affected by ionospheric condi-
tions. However, please note that for terrestrial 
communications, you could start with a vertical an-
tenna and QRP and work some distant stations, but 
if you wish to progress beyond this level then you 
will need high gain horizontal Yagis and more pow-
er. 
 
The Geminids Meteor Shower peaking 14 Decem-
ber 2016 
 The Geminids can be annually observed be-
tween 4 and 17 December with its peak activity be-
ing around 14 December. The shower owes its 
name to the constellation Gemini from where the 
meteors seem to emerge from in the sky. Unlike 
most other meteor showers, the Geminids are as-
sociated not with a comet but with an asteroid: the 
3200 Phaethon. The asteroid takes about 1,4 years 
to orbit around the Sun. The Geminids are consid-
ered to be one of the more spectacular meteor 
showers during the year, with the possibility of 
sighting around 120 meteors per hour at its peak. 
 
FAST, the World’s largest radio telescope uses 
Australian Software 
 The 500-metre-wide telescope in China, known 
as FAST, uses a data system developed at the Inter-
national Centre for Radio Astronomy (ICRAR) in 
Perth and the European Southern Observatory to 
manage the huge amounts of data it generates. 
The software is called the Next Generation Archive 

System (NGAS) and will help astronomers using the 
telescope to search for rotating neutron stars and 
look for signs of extra-terrestrial life. The NGAS da-
ta system will help to collect, transport and store 
about three petabytes of information a year from 
the telescope, which is a hundred thousand 32 GB 
iPods filled every year. Getting that kind of capacity 
is not too hard anymore but the main challenge is 
transporting so much data and having the network 
bandwidth to move it around. FAST will be one of 
the most sensitive telescopes ever built and the 
huge amounts of data produced will allow astrono-
mers to map hydrogen gas in the Milky Way, hunt 
for rotating neutron stars known as pulsars and 
look for signals from extra-terrestrial intelligence. It 
is an official pathfinder to the multi-billion dollar 
Square Kilometre Array (SKA) telescope, to be built 
in Western Australia and the Karoo, South Africa. 
 
Radio Amateur Pioneers  
 Several radio amateur pioneers made their 
mark in history and advanced amateur radio and/or 
radio science, but are now Silent Keys. They were: 
 1904 - W.E. Dixon Bennett, ZS5EG, pioneered 
amateur radio in South Africa on spark transmis-
sion. He received the first-ever amateur radio li-
cence in 1904 at Pretoria and could pick his own 
call sign.  
 1921 - Paul Godley, 2ZE, in Scotland received 
the first Transatlantic CW signals from the USA 
around a wavelength of 200 metres. 
 1923 - Leon De Loy, 8AB, in France with Fred 
Schnell, 1MO, and John Reinartz, 1AXM, in the USA 
made the first two-way CW contact on 110 metres 
and the shortwave era began. 
 1934 - Ross Hull (ex VK3JU), employed by the 
ARRL, discovered tropospheric propagation on 56 
and 112 MHz.  
 1938 - After working all the known DX coun-
tries, Grote Reber, W9GFZ, mapped the radio sky 
on 160 MHz and discovered discrete radio sources. 
He became the first radio astronomer in the world 
and used a dish antenna.  
 1947 - Henry Rieder, ZS1P, made first cross-
band contact on CW from 50 MHz to 28 MHz with 
Hilton O'Heffernan, G5BY, and a year later received 
the first long distance TV signal from the UK. 
Whereas Bert Howes, ZS6HS, at Johannesburg es-
tablished the first-ever two-way DX contact via F2 
on 50 MHz with Ken Ellis, MD5KW, at Port Said and 
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followed later by ZS1P and brother Charles, ZS1T, 
when they both worked Paul Saayer, PA0UN. 
 1954 - Dave Larsen, ZS6DN, assisted Dr Trevor 
Wadley in the development of the famous RACAL 
RA17 receiver and the Barlow Wadley portable re-
ceiver. He developed the frequency hopping sys-
tem for the military including Meteor Burst Com-
munications, etc., and was later awarded the Order 
of the Star of South Africa.  

 1958 - Denis Richardson, ZS1B, worked JA1AXE 
for a world record on 50 MHz over a distance of 14 
730 km. 
 1979 - Jack de Villiers, ZS6LN, established new 
world record on 50 MHz with KH6IAA over 19 305 
km that stood for 21 years before it was finally bro-
ken 
 
Wishing you all compliments of the season! 

(VHF/UHF News from page 22) 

 CBC News reports radio amateur Merle Taylor, 
VE1VCI, still practices Morse code in her basement 
outside Antigonish, Nova Scotia. We might live in a 
world where knowing how to write code is gold, 
but for 93-year-old Merle Taylor there is only one 
code - Morse code. 
 Merle learned Morse code at 20 when she 
signed up to help Canada and the war effort. Her 
wartime job was to teach it to the pilots through 
the British Commonwealth Air Training plan. 
"There were 59 airbases built across Canada to ac-
commodate the boys from England, Scotland, Ire-
land, New Zealand, Australia and Canada. It was 
that group of boys that I taught Morse code to," 
Merle said while sitting in her basement outside 
Antigonish - where she still taps out Morse code. 
"It's a signal that will get through because of the 
sharpness where a voice couldn't. And the other 
thing is you could send a secret message." 
 Merle has a network of people, mostly in Eu-
rope and eastern North America where the signal is 
carried the strongest, with whom she "chats" with 
using the old technology three times a week. 
"People say it's obsolete, it's really not," said 
Merle, "I have a lot of fun with this." 
 
Wanted to join the Royal Canadian Air Force 
 Merle originally tried to sign up for the Royal 
Canadian Air Force in the spring of 1942. However, 
the only job openings available were for cooks, 
office workers or drivers. She was not interested in 
any of that. But in the autumn of 1942, casualties 
were mounting. 
 "The wireless air gunners, well, ranks were 
getting thinned out, so they said well, 'We'll take 
the men who have the radio wireless training and 
we'll train them to be air gunners and we'll take 
women into Morse code and they can do the 
ground work.'" 

 Her Uncle Sandy Horne, a wireless air gunner 
killed in action Christmas Eve 1942, also motivated 
her. 
 11 November is the day we all pause to remem-
ber — but for Merle Taylor, she remembers every 
day she heads to her basement, sits at her trans-
mitter and starts tapping out Morse code,  
waiting for someone on the other side of the ocean 
to tap back. 

93-year-old WWII veteran still taps out Morse code  
CBS News 

Merle Taylor, 93-year-old Morse code expert, (CBC) 

Bloemfontein Amateur 
Radio Club ZS4BFN 

 
Die Klub vergader die eerste Dinsdag van die 
maand om 18:30 by die Klubhuis te CBC-
Skool, Waverleyweg, Bloemfontein. Die Klub 
se herhalers is die Naval Hill herhaler - 
145,600 MHz met Echolink; Brandkop herhaler - 
145,650 MHz en eersdaags die Springfontein herhaler - 
145,700 MHz op die N1. 
 The Club has a 2 metre beacon on 144,415 MHz as 
well as a WSPR beacon on 5 290 MHz. Reports are wel-
come at zs4bfn@mweb.co.za. The Club holds the call 
sign 7P8BFN. 
Web: www.zs4bfn.co.za 
E-mail: zs4bfn@mweb.co.za 
Club Chairman: Andre v Rensburg, ZS4APA, 
zs4apa@telkomsa.net 
Club Secretary: Dennis Green, ZS4BS 

mailto:zs4bfn@mweb.co.za
http://www.parc.org.za
mailto:zs4bfn@mweb.co.za
mailto:zs4apa@telkomsa.net
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O 
n Sunday 06 November, we went to 
Van Zylsrus for lunch. Us being my 
wife, my son Dylan, ZS3DW, his girl-
friend and myself Roy, ZS3RW.  

 I thought I would activate grid KG13 (for the 
Worked All ZS Grid Squares Award) as there are no 
amateurs there. Dylan’s vehicle does not have a ra-
dio, so a plan had to be made.  
 A quick plan and that is why the vice grip was 
used to fasten the 108 whip with 40 m coil to the 
body. I made eight contacts in KG13 and three in 
KG12. 
 Van Zylsrus can be found at S26 52 38.4 E22 02 
53.0 or KG13ac. It is a 170 km drive from Kathu 
(Roy’s QTH) and is about 30 km from the South Afri-
ca/Botswana border. Ed. 

A radio amateur makes a plan 
Roy Walsh, ZS3RW 

T 
he Chertsey Radio Club are starting some-
thing new, a Virtual Build-a-thon run by 
their resident expert Bob, M6FLT. 
 You can join them online via video con-

ference to build the project. To become part of their 
virtual community you just need your soldering iron 
and Skype or Webex.  
 Each week for about 30 minutes you will be 
shown the next stage of building the project. You 
can then ask questions and show Bob, M6FLT, how 
you are getting on.  
 Chertsey Radio Club hopes to make the very 
best use of the technology they have at their dispos-
al to make this a fun and fully interactive event as if 
you were there in the room with them. 
 Read more about this RSGB inspired Build-a-
thon at 
http://chertseyradioclub.blogspot.co.uk/2016/11/
rsgb-inspired-build-thon.html 

Virtual amateur radio Build-a 
-thon 

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. The club abandoned all activities during World 
War II and in 1944, PARC resumes its amateur activi-
ties. In 1945, PARC rejoins the SARRL after its own revival. PARC be-
came an independent branch in 1946. The Pretoria Branch became a 
Club affiliated to the League with its own logo in 1996. In 2015, a new 
Club logo was accepted. 
 PARC aims at - Promoting the interest of Amateur Radio - Cre-
ating awareness of the club initiatives, through more active public 
relationship programs both internal and external through various me-
dia channels - Providing emergency and public service communica-
tions when normal means of communications are disrupted - Con-
ducting programs 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, re-
sponsible conduct by its members and the amateur fraternity in gen-
eral. 
 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 Radio Amateur Exam - Club 
news bulletin every Sunday morning at 08:45 CAT on 145.725 MHz 
and other HF frequencies including Echolink.  
Contact information: Web: www.parc.org.za   

http://chertseyradioclub.blogspot.co.uk/2016/11/rsgb-inspired-build-thon.html
http://chertseyradioclub.blogspot.co.uk/2016/11/rsgb-inspired-build-thon.html
http://www.parc.org.za
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The Museum Piece 
Dave Gemmell, ZS6AAW  

M 
ass production was key to survival1 
during the Second World War. So 
much stuff was made that there con-
tinues to be volumes of new un-

packed stuff left over and tons of used equipment 
for sale at reasonable prices. Availability of this war 
surplus provided experimenters in the mid 20th 
century with access to high performance test 
equipment, radio equipment and high quality com-
ponents for the first time. 
 Even today, this old stuff continues to motivate 
and inspire the young generations because of its 
high build quality, unique electro-mechanical ap-
proaches, and overall innovative designs which 
continue to be relevant into the 21st century. In 
this post, we will show you how to get started in 
the hobby of resurrecting WW2 radio equipment 
and putting it back on the air. 
 
The ARC-5, Your First Receiver 
 Many amateur radio operators became inter-
ested in the hobby after being given an old ARC-5 
‘command set’ receiver https://en.wikipedia.org/
wiki/AN/ARC-5. These radios were typically used 
for communication between aircraft within a for-
mation, hence the name ‘command set’. There are 
many different receivers and transmitters within 

this line covering frequency bands from 190 KHz to 
146 MHz, most of which are capable of tuning in 
AM, CW, and SSB (by adjusting the BFO). 

 I recently purchased the receiver shown above 
at a military antique store in Lake George, NY. This 
radio was interesting for two reasons, it was com-
pletely original and never modified for amateur use 
(over the years amateur radio operates hack these 
radios to suite their needs at the time), and it had a 
build date of February 1942. 
 Rather than replacing all of the old capacitors 
as is usually required when restoring antique radio 
gear, I tested every one of them and only replaced 
the bad ones. Of those that I replaced, I re-stuffed 

(Continued on page 26) 

Resurrection — Pressing WW2 Radio Equipment 
Back Into Service 
Gregory L. Charvat, N8ZRY 

1 https://www.amazon.com/Freedoms-Forge-American-
Business-Produced/dp/0812982045/ref=sr_1_1?
ie=UTF8&qid=1477509428&sr=8-
1&keywords=freedom%27s+forge   

Example of an ARC-5 command set receiver, this one 
covering 1,5 - 3,0 MHz 

https://en.wikipedia.org/wiki/AN/ARC-5
https://en.wikipedia.org/wiki/AN/ARC-5
https://hackaday.com/author/charvatg/
https://www.amazon.com/Freedoms-Forge-American-Business-Produced/dp/0812982045/ref=sr_1_1?ie=UTF8&qid=1477509428&sr=8-1&keywords=freedom%27s+forge
https://www.amazon.com/Freedoms-Forge-American-Business-Produced/dp/0812982045/ref=sr_1_1?ie=UTF8&qid=1477509428&sr=8-1&keywords=freedom%27s+forge
https://www.amazon.com/Freedoms-Forge-American-Business-Produced/dp/0812982045/ref=sr_1_1?ie=UTF8&qid=1477509428&sr=8-1&keywords=freedom%27s+forge
https://www.amazon.com/Freedoms-Forge-American-Business-Produced/dp/0812982045/ref=sr_1_1?ie=UTF8&qid=1477509428&sr=8-1&keywords=freedom%27s+forge
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the original cans that held the old capacitors so 
that it did not look like anything had been changed. 
 I also restored the old Dynamotor, which is a 
unique motor-generator device used during the 
Second World War to generate high plate-voltage 
from the 28 VDC aircraft bus. These radios make for 
a great first-WW2 radio restoration because they 
are simple, extensive documentation exists, and 
you can buy an ARC-5 receiver at just about any 
ham-fest for less than $50, or in my experience, 
they are often given away to anyone who shows 
genuine interest. 
 See an all-original ARC 5 Receiver, dynamotor 
repair and demonstration on YouTube at 
https://youtu.be/iNJVMzGYUW4. The video is 15 
minutes in length.  
 
Robotic Radio Equipment and Servo Control 
 Once you have cut your teeth on a command 
set, it is time to step up into the big leagues. 
Dhalgreen440 
www.youtube.com/channel/UCC3JK8L6ohYABFtzp
gxVsLA shows us some very impressive restorations 
of WW2 radio gear including many of the auto-tune 
systems, where servomotors would automatically 
tune the transmitter or receiver (or both) to pre-set 
channels at the flip of a switch, like this ARC-1 
https://youtu.be/zfbtx8ROIJE (3 minutes) 
 Here is an ARN-7 automatic radio direction find-
ing set, that uses servo motors to lock-into AM 
broadcast (or other medium wave) stations, provid-
ing a real-time compass bearing to that station for 
the purposes of airborne radio navigation 
https://youtu.be/5ujIPiCkjaM  (2 minutes) 
 
Tank-To-Tank Communication 
 Ever wonder what it would be like to talk to 
your friends on a tank radio? Check out this demo 
of an SCR-508 https://youtu.be/JOS5NoMlP3U  (8 
minutes) 

 
Just Turn the Crank 
 In addition to this impressive equipment, there 
are many pieces that will simply just work right out 
of the box without the need for any restoration 
such as this BC-778-D emergency beacon. All you 
have to do is turn the crank and it will start trans-
mitting an SOS automatically in Morse code (or the 
letter A for test purposes) at 500 KHz 
https://youtu.be/hY4pu9SoVfw (4 minutes) 
 
The Beginning of a Legend - Collins Radio and the 
ART-13 
 In addition, of course let us not forget the leg-
endary Collins ART-13 with auto-tune. The ART-13 
is one of the most popular WW2 high frequency ra-
dio transmitters that you will hear on the air. 
www.collinsradio.com/ 
 Collins Radio was the first to commercialize au-
to tune-radio technology in the 1930s, combining 
artful mechanical design with high performance ra-
dio receiver technology https://youtu.be/j1S6-
FDRmlA (2 minutes 30 seconds) 
 
The Community 
 Moreover, there are many more examples of 
radio enthusiasts bringing back to life WW2 radio 
equipment. This technical community mostly re-
volves around the magazine Electric Radio 
www.ermag.com/ and their work is proudly shown 
on YouTube. 
 
You can do it! 
 So pick up some surplus WW2 radio gear next 
time you see it and press it back into service. It will 
be an intellectual adventure where you will learn 
about history, RF design and servo-mechanisms 
along the way.  
 Each piece Gregory, N8ZRY’s WW2 radio collec-
tion is fully operational and on the air. 

(The Museum Piece from page 25) 

(Continued on page 27) 

SA Maritime Net 
 

The South African Maritime Net operates 7 days a 
week, and provides weather reports from around 
the coast and maintains contact with boats off the 
coast of South Africa and up into the Mozambique 
channel. There are two regular schedule times as 
follows:  
06:30 UTC - starts on 14 316 kHz for 5 to 10 
minutes and then moves to 7 120 kHz.  

11:30 UTC - starts on 14 316 kHz for approximately 
30 minutes and then moves to 7 120 kHz.  

https://youtu.be/iNJVMzGYUW4
http://www.youtube.com/channel/UCC3JK8L6ohYABFtzpgxVsLA
http://www.youtube.com/channel/UCC3JK8L6ohYABFtzpgxVsLA
https://youtu.be/zfbtx8ROIJE
https://youtu.be/5ujIPiCkjaM
https://youtu.be/JOS5NoMlP3U
https://youtu.be/hY4pu9SoVfw
http://www.collinsradio.com/
https://youtu.be/j1S6-FDRmlA
https://youtu.be/j1S6-FDRmlA
https://www.ermag.com/
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SAAF Museum News 
 I am dreading opening to the Wireless Hut in 
Hangar 3 as it has been closed during the drainage 
repairs. Thus, the floor and other surfaces will be 
cover in enough dust to top-dress a rugby field! If 
there is a heavy down pour, I hope the new drain-
age can cope. There was such a rain at Swartkop 
about a year ago and the whole hangar was awash 
hence the new drain! 
 Quite a lot of dirt finds its way into the hangars 
and dust on the floor plus a bit of water equals 
mud! However, we shall see in the next week or 
two. The road between hangars and display hall is 
now clear but needs resurfacing.  
 Hopefully, when the Museum opens its doors 
for the first time in 2017 we will be back to normal! 
 
Museum library or libraries 
 Should the Wireless Section combine with the 
main Library or not? Club libraries are “notorious” 
for “mislaying” books and magazines. Are CDs the 
answer? Many “publishing houses” now produce 
their magazines in CD form but you have to wait 
about six months for the previous year publication 
to be available.  
 With my limited knowledge of computers and 
their memories, I can remember a few of the main 
types. The list starts with the discrete transistor (or 

valve??); many connected as bi-stable “flip-flops” 
then, magnetic drums, tape recorders, magnetic 
core memories, discs; floppy, compact and hard 
drive. Then each type comes with its own read/
write system! Therefore, it appears that before you 
dispose of the out dated type you must change all 
data stored on the old to the new to suit the new 
computer system. At club level, there may a change 
in Librarians, which could mean a similar change. 
 How does the Librarian keep track of the 
“reading” matter let alone make sure that the con-
tent does not get lost with the next change of 
memory system? 
 
Youth Activity 
 I see no reason why the Voortrekkers, Scouts or 
any other SA youth group cannot organize a morn-
ing or afternoon event at the SAAF Museum. Re-
member that the Museum offers a unique venue 
for an activity for the young people. However, if 
your group wishes to organize an activity, especial-
ly one that involves moving between the exhibits, 
please check with the SAAF Museum’s PRO at 
saafmuseum@telkomsa.net. Do not forget to make 
prior arrangements with the Museum Curator who 
can be contacted via the same address. 
 Please note that the leaders of the visiting 
youth groups must have sufficient adult supervision 
to control the young visitors. 

(The Museum Piece from page 26) 

International Vacuum Tube Museum  
Charles Francis Bacon, Keeper of the Vision, www.vacuumtubemuseum.org 

I 
 am writing to you because I believe you share 
my belief that amateur radio plays important 
and critical roles in human society worldwide. 
 I am requesting your partnership with my 

efforts for the International Vacuum Tube Muse-
um. I am asking all national amateur radio societies 
worldwide to collaborate with us. I am asking all 
national amateur radio societies worldwide to ask 
all amateur radio operators to contribute to the 
Museum. 
 As you know, vacuum tubes are the basis of ra-
dio and all electronics, and the history of vacuum 
tubes goes back several hundred years. Some years 
ago, I was shocked to discover that there was not a 
single formal museum dedicated to vacuum tubes! 
 I have committed to ‘fill that vacuum’ with the 
International Vacuum Tube Museum. While there 
are many collectors and a few organizations with 
some displays and websites with vacuum tubes, the 
Museum is the only formal museum organization 

worldwide that is dedicated sole-
ly to vacuum tubes. The Museum 
is an independent registered non-
profit and does not receive gov-
ernment funding, instead de-
pending on the patronage of 
Members and donations. 
 Amateur radio would not exist without vacuum 
tubes. I am counting on amateurs and amateur or-
ganizations to help assemble the complete history 
of tube radio and gear. This includes the critical 
goals of displaying all amateur radios and equip-
ment with tubes, and building the library of every 
publication referencing every tube-based radio and 
gear. The Museum will coordinate its displays and 
library with all other organizations’ displays and li-
braries to achieve these goals, and create a univer-
sal portal to access all data on all tubes, radios, am-
ateur gear, test equipment, etc., including solid-

(Continued on page 28) 

mailto:saafmuseum@telkomsa.net
http://www.vacuumtubemuseum.org
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state gear, much of which is interactive with tube 
gear. 
 This massive task will only be possible with the 
help of amateurs, the largest group of communica-
tions and electronics people worldwide. To make 
this happen, the Museum is collaborating with am-
ateur radio organizations around the world to high-
light amateur radio and tubes for its importance, its 
rich history, its rich future, its technology innova-
tions from spark gap to satellite. 
 This is a true partnership, with the Museum 
helping amateurs and amateur clubs, in return for 
their help. We researched amateur radio world-
wide over several years, specifically looking for 
ways to work together with amateurs and amateur 
radio organizations, for ideas where everyone ben-
efits. Amateur radio and the Museum have many 
compelling mutual interests: 
 to further radio science and knowledge 
 to advance the growth of the amateur radio 

service 
 to teach the public about radio 
 to preserve radio history 
 to promote good will through radio 
 to live up to the ideals of the amateur service 
 to help everyone learn about radio communi-

cations 
 to provide technical advice and assistance 
 to safeguard the success of radio worldwide 
 Moreover, here are just some of the questions 
from our amateur radio research: 
 Do high shipping and packaging costs make it 

difficult to ship amateur gear? 
 What do amateurs do with their used tubes? 
 Can amateurs educate, teach, lecture, 

demonstrate or help others learn about ra-
dio? 

 Do all amateur clubs have historians? 
 Do amateur clubs historians need help? 
 How does an amateur club start a club history 

programme? 
 Do amateur club Board members and officers 

need help managing or administrating their 
club? 

 Do amateur clubs need help with their news-
letters, websites or email systems? 

 How do amateur clubs help support the fami-
lies of silent keys? 

 What kind of help do amateur clubs need to 
raise funds for special projects, equipment or 
facilities? 

 How many club members repair or restore 
radios or gear? 

 How many club members want to build more 
kits or more homebrew? 

 How do club members share their life sto-
ries? 

 Based on all this research, the Museum created 
a number of projects and programmes to work to-
gether with the entire amateur radio community 
worldwide, especially including helping amateurs 
and amateur clubs: 
 Programmes to help with the big problem of 

high shipping and packaging costs 

 The first comprehensive, complete, and accu-
rate knowledge database of radios, tubes and 
the gear that use tubes 

 Artists and Experimenters Programmes 

 Used Tubes Programmes 
 Programmes for Amateur Teachers, Lectur-

ers, Demonstrators, Field Trip Leaders 
 Amateur Conventions Programmes 
 Amateur Clubs Websites Tools 

 Amateur Clubs History Programme and Tools 
for Club Historians 

 Amateur Clubs Planning Tools 

 Amateur Clubs Forums and Newsletters Tools 
 Amateur Clubs Administration Support 

 Silent Key Registry™ 

 Repair and Restoration Experts Database 
 Kits and Homebrew Programme 
 These are just some of the ideas. Tell us what 
your organization most needs. Tell us what your 
members most need. We will work with you and 
your members to coordinate ideas, build appropri-
ate programmes and tools, and help in every way 
we can. 
 Please review our website, especially the Ama-
teur Radio section http://vacuumtubemuseum.org/ 
and http://vacuumtubemuseum.org/amateur-
radio/. Please review our new magazine ‘Filling the 
Vacuum’ http://vacuumtubemuseum.org/filling-
the-vacuum/. Join the Amateur Radio Committee 
http://vacuumtubemuseum.org/committees/ and 
help manage and oversee all the amateur radio 
programmes. Ask us any questions at  
http://vacuumtubemuseum.org/contact/. 
 Send this e-mail and these website and maga-
zine links to your members. Ask them to give us 
their feedback and their ideas and to look at all the 
ways they can help the Museum and help the Mu-

(The Museum Piece from page 27) 

(Continued on page 29) 

http://vacuumtubemuseum.org/
http://vacuumtubemuseum.org/amateur-radio/
http://vacuumtubemuseum.org/amateur-radio/
http://vacuumtubemuseum.org/filling-the-vacuum/
http://vacuumtubemuseum.org/filling-the-vacuum/
http://vacuumtubemuseum.org/committees/
http://vacuumtubemuseum.org/contact/
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seum help amateurs and amateur clubs in return. 
 Amateurs and amateur clubs working together 
with the International Vacuum Tube Museum can 
permanently establish the long-term success of the 
only formal vacuum tube museum organization 
worldwide. Come help us collect, study, educate, 
exhibit, research, conserve, interpret, preserve and 
document vacuum tubes and vacuum tube arte-
facts, including radio transmitters, receivers, sta-
tions, "From Spark to Satellite." 
 I am asking all national amateur radio societies 
worldwide to ask all amateur radio operators to 
contribute to the Museum. If each amateur con-
tributes $10 or more, the Museum will reach our 
2016 endowment fund goal. Even a contribution of 
only $1 from each amateur will allow us to offer 
better and more programmes to amateurs, ama-
teur organizations and the public. And I am asking 
every amateur to contribute books, manuals, speci-
fications, brochures… any and every document re-
lating to tubes, radios, amateur gear, etc., either by 
uploading at the Contribute to History link 
http://vacuumtubemuseum.org/contribute-to-
history/ or by mailing to our mailing address - Inter-
national Vacuum Tube Museum, 8547 East Arapa-
hoe Road Suite J-200, Greenwood Village CO 
80112, USA 
 All amateurs can join the Museum and become 
Members with the 50% Amateur Membership Dis-
count http://vacuumtubemuseum.org/join/. All 

amateurs can help the Museum further by Do-
nating http://vacuumtubemuseum.org/donate/. 
 Together, we can show the world that vacuum 
tubes are the foundation for all electronics in the 
modern age… computers, radios, televisions, radar, 
telephones, microwaves, MRI and x-ray machines, 
guitar amplifiers, audio equipment… all electronics 
devices. 
 Let us make new radio and tube history. 

(The Museum Piece from page 28) 

The Antique Wireless Association of 
Southern Africa - ZSØAWA 

 
Our aim is to facilitate, generate and 
maintain an interest in the location, 
acquisition, repair and use of yester-
day’s radios and associated equip-
ment. To encourage all likeminded 
amateurs to do the same, thus en-
suring the maintenance and preser-
vation of our amateur heritage. 
 Please visit our website: 

www.awasa.org.za. Sign up for our monthly newsletter or 
download any backdated issues at www.awasa.org.za/
index.php/newsletters. Membership of AWASA is free and by 
association. 
 
We are on the air every Saturday morning, starting at 04:00 
UTC on 3 615 AM, then 06:30 UTC on 7 140 SSB relayed on 14 
140 to the Western Cape and  12:00 UTC on 7 020 CW. You 
can also connect to our Echolink node to listen to the Saturday 
SSB nets - ZS0AWA-L 
 The Wednesday evening AM net is held at 17:30 UTC on 3 
615 

Over a glass of Kwak with the Editor  

I 
ssue number 12 and my thanks to each and every 
contributor to the 2016 Radio ZS series. Thanks you 
to the members for downloading the magazine and 
the comments you have sent me. It is appreciated. 

 I am going to need your help in awarding the follow-
ing trophies - the Gary Immelman RA Heritage Award 
Floating Trophy 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 and the JJ Pienaar Trophy for the best 
article published in Radio ZS during the past year. Drop 
me an e-mail to radiozs@sarl.org.za with your sugges-
tions as to who would be worthy recipients. 
 Carina and I wish you and yours a Blessed Christmas, 
to our Jewish friends, Happy Chanukah and to the rest, 
happy holidays. 

 

Christmas is not about presents;  
but about His presence! 

http://vacuumtubemuseum.org/contribute-to-history/
http://vacuumtubemuseum.org/contribute-to-history/
http://vacuumtubemuseum.org/join/
http://vacuumtubemuseum.org/donate/
http://www.awasa.org.za
http://www.awasa.org.za/index.php/newsletters
http://www.awasa.org.za/index.php/newsletters
mailto:radiozs@sarl.org.za
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D 
uring the past four months, the Sasol-
burg Radio Club, ZS4SRK, has again 
been presenting the RAE course in 
preparation for the October 2016 radio 

amateur exam. Riaan, ZS4PR, Erich, ZS4VW, Gide-
on, ZS4GJA, and Andries, ZS6VL, are at the fore-
front of the training processes. The result is that 
five members from the local community and an ad-
ditional two Electronic Engineering students from 
VUT were guided to become radio amateurs. 
 In the midst of the #feesmustfall student un-
rest, Riaan managed to convince at least two senior 
students from VUT to take the time and enrol in 
the RAE. These students are currently enrolled to 
complete their National Diploma Electrical Engi-
neering qualifications. They are majoring in elec-
tronic communication and radio engineering. In 
this way, amateur radio enables the students to be-
come more practical with respect to their studies 
and their personal development as technicians of 
the future. Khutso Manyama and Eliviv Mwanza are 
fast learners and the time spent with Riaan in guid-
ing them really paid off. The VUT students plan to 
activate ZS6VUT as a regular club station under the 
Department of Electronic Engineering in the Faculty 
of Engineering and Technology. Next year, the cur-
rent amateurs will then identify more new students 
in this study field and prepare them for the May 
207 RAE. 
 The five local members are Dawid Jacobs, Dean 
Allen, Michel Berhart (a Scout), Rynhold Klerck and 
Nicholas Montjoie. They reside in the Vaal region 
and even as far as Alberton. 
 Keeping all the candidates in contact between 
the class evenings, the group made their own 
WhatsApp chat group. Here they could easily ask 
their questions and Andries, Riaan, Gideon or Erich 
would assist in answers whenever their discussions 
would not lead to a good answer. 
 The Club have always been involved with many 
different institutions to assist in the promotion of 
amateur radio and VUT have always been a reliable 
venue to facilitate the RAE. Unfortunately, the un-
rest affected the university access this time around. 
Then Gideon ZS4GJA made the facilities at the 
Fakkel School available for the evening of 20 Octo-
ber 2016. 
 The VUT students were assessed om the same 

weekend as the CQ Hou Koers and the 58th JOTA 
activities of the Voortrekkers and Scouts. This op-
portunity lead to them making contact with various 
other youth groups and eventually they focussed 
on the Scouts from 1st Brayston. Eliviv and Khutso 
really appreciated and enjoyed the contacts and 
conversations made with the Scout Group. 
 The next planned training session for the club 
will start in 2017 and to further the activities of the 
club members, the committee plans to start with 
on-the-air Morse code practice. 
 Anyone within reach of the Sasolburg repeater 
network will be invited to join in. The ZS4SRK Club 
Committee would like to thank the SARL for man-
aging the RAE on behalf of ICASA. Further thanks 
also to the RAE team who relentlessly work to pub-
lish the RAE results as they do. This year special 
thanks go to the staff of Fakkel School who also 
have made their facilities available to the Club and 
its members during their club AGM and numerous 
field station contest set ups. 

Sasolburg Radio Club assists Vaal University of Technology  
students in the RAE 
Riaan Greeff, ZS4PR 
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A 
 quick word about this article 
 The definitions here are also mostly 
consistent with the ARRL handbook alt-
hough its wording is a little confusing. 

The only problem I have with the handbook is the 
labelling of the current transformer. There is simply 
no difference between a current, voltage or imped-
ance transformer. 
 Transformer action. Air core and magnetic ma-
terial - experiments to try yourself that demon-
strate how various devices actually work 
http://vk5ajl.com/projects/transformers.php.  
 Antennas. The need for a balun, some sources 
of common mode currents and what they are 
http://vk5ajl.com/info/ANTENNAS.php.  
 
Basics 
Definitions - As Used on This Site (Call them all 
something else if you like.) 
 
1) Transformer 
 A transformer is a device that transforms a volt-
age and therefore and impedance and therefore a 
current even if 1:1. Generally, this definition could 
be restricted to some sort of device with a core and 
windings but need not be. A simple series LC can be 
used as a transformer and often is. 
 There is no difference between a voltage and a 
current transformer. The current is transformed 
because the impedance is because the voltage is. 
Voltage, current and impedance are all inextricably 
interlinked and cannot be divorced. 
 If it transforms or is capable of transforming, it 
is a transformer. 
 
2) Autotransformer 
 A core wound device that shares windings be-
tween primary and secondary. The core can be air. 
Two examples are the third example of a 1:1 trans-
former balun and the Guanella balun.  
 
3) Balun 
 A device to interface between an unbalanced 
transmission line (a single signal referenced to 
ground) and a balanced transmission line (two driv-
en signals referenced to each other). Quite often, 
both signals are referenced to ground but they 
need not be. Balanced signals used on computer 

communication systems are often two opposing 
signals each fluctuating between 0 and +5 volts or 
some other voltage. Isolating baluns can and are 
used at the end of long balanced transmission lines 
(such as twisted pairs) to eliminate noise because 
noise picked up along the line affects both signals 
at the same amplitude and phase. 
 
4) Voltage balun 
 A voltage balun utilises some form of trans-
former action to transfer energy back and forth be-
tween a balanced and unbalanced transmission 
line. A voltage balun involves the transformation of 
a voltage, often using a core type transformer 
(even if 1:1) but that definition need not be so re-
strictive and can include the ½ wave loop described 
on this page. This implies the transformation of im-
pedance (even if the same). It also includes auto-
transformers like the Guanella balun. 
 See also voltage and current baluns - direct 
comparison, below. 
 
5) Current balun 
 A current balun allows working currents to pass 
but chokes common mode currents - nothing 
more. There is no transformer action. Because it is 
a current controlling device and not a transformer, 
there can be no such thing as a 4:1 current balun. 
 Put another way, a current balun controls cur-
rents presenting low impedance, through the de-
vice, to desired currents but a high impedance to 
unwanted ones. See the action described for a core 
type current balun below for a description of how 
such a device works. 
 See also voltage and current baluns - direct 
comparison, below. 
 
6) Other definitions 
 Some will maintain that a voltage balun is used 
where the antenna is driven at the point of maxi-
mum voltage and a current balun is one that is 
used to drive the antenna at the point of maximum 
current. Any sort of transformer (voltage) balun 
can be used for either job by simply changing the 
values or number of turns. The action of the balun 
is exactly the same so why should it have a differ-
ent name. 

(Continued on page 32) 

Balanced - Unbalanced – Balanced 
Unbalanced ↔ Balanced with a bit of Impedance Matching Thrown in 
John Langsford, VK5AJL 

http://vk5ajl.com/projects/transformers.php
http://vk5ajl.com/info/ANTENNAS.php
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 If the length of the antenna is changed, the im-
pedance distribution will change. A balun designed 
to work at the first antenna's minimum impedance 
(thus voltage) might now be used somewhere else 
other than at the minimum. If the minimum imped-
ance has halved and the balun therefore not used 
at that point, do we now change the name of the 
balun from voltage to current and where do you 
draw the line? After all, an antenna can be driven 
anywhere and only the impedance (and therefore 
transformation required), changes. 
It makes no sense at all to say a voltage balun is 
where the voltage is greater than the current. 
 The best definition of a voltage or current balun 
(or anything else in the universe) should be based 
only on the action of the device itself, not where it 
is used. A hammer is still a hammer whether it is 
used to drive in a nail or flatten out a bit of metal. 
 
7) Balanced 
 A balanced transmission line is one with two 
conductors carrying equal currents Π/2 out of 
phase (equal and opposite in direction). Neither 
signal needs to be referenced to ground just so 
long as the currents are equal and opposite. Twist-
ed pair computer communications cables are a 
common example where the voltage of both sig-
nals is above ground.  
 This implies both currents and/or voltages are 
driven in some manner. The signal of interest is the 
difference between the two referenced to each 
other. 
 Balanced lines have the advantage that noise 
affects both conductors equally. This makes it an 
added advantage if they are NOT referenced to 
ground because that is where most of the noise 
comes from. 
 
8) Unbalanced 
 Unbalanced transmission line is also one where 
there are two conductors with equal and opposite 
currents. The difference is that there is only one 
driven signal conductor and the return currents can 
pass through any number of paths. You can ground 
both ends of a piece of coax for example. This has 
the disadvantage that only one signal is affected by 
noise so it must generally be shielded (e.g. coaxial 
cable). 
 
Basic Laws 
 

1) Ohms Law 
The current through a conductor between two 
points is directly proportional to the potential 
difference across the two points, and inversely pro-
portional to the resistance (or impedance) between 
them. This law also applies to complex impedances 
as well as pure resistance. The power consumed 
will depend only on the resistive component. 
 
2) Kirchoff's current law (sometimes called the first) 
 At any node (junction) in an electrical circuit, 
the sum of currents flowing into that node is equal 
to the sum of currents flowing out of that 
node. This is and can often be misinterpreted. It is 
possible to induce two currents away from a node 
and thus deplete or enhance the charge carries at 
that node. In the end though, what goes up must 
come down and what goes out, must come back. 
Kirchoff's current law basically says you can't create 
charge carriers out of thin air and everything tries 
to be neutral. 
 
3) Kirchoff's voltage law (sometimes called the sec-
ond) 
 The directed sum of the electrical potential 
differences around any closed circuit must be ze-
ro. The word "directed" not only applies to both 
negative and positive voltages but also to the phase 
angle of those voltages. In a series LC circuit for ex-
ample, the voltage across the capacitor and induc-
tor will always add up to more than the applied 
voltage if magnitude only is taken into account. In 
fact, for a perfect non-resonant series LC circuit, 
the voltage across one of the components will be 
greater than the applied voltage. At or near reso-
nance the voltage across both will be greater than 
the applied voltage. 
 
4) Faraday's law of induction 
 Induced EMF in any closed circuit is equal to the 
rate of change of the magnetic flux through the cir-
cuit. 
 
5) VK5AJLs law (an extension of Murphy's) 
 No matter how hard you try, if you wind two 
identical inductors, they will be different. 
 
Concepts 
 
Voltage and current baluns - direct comparison 
Simple 1:1 voltage balun  

(Balanced - Unbalanced – Balanced from page 31) 

(Continued on page 33) 
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 A voltage transformer type balun uses magnetic 
transfer (transformer action) to produce a balanced 
signal at the output. The 1:1 impedance transfor-
mation is achieved by making the impedance of 
each winding the same. If changing the number of 
turns on one (or more) winding changes the volt-
age, it is a voltage balun.  
 
Simple 1:1 current balun  

 A 1:1 current balun controls currents. There 
is NO transformer action. Equal and opposite 
(balanced) currents cancel each other out and pre-
sent a low impedance. Common mode currents 
produce a mutually inductive magnetic field that 
presents a high impedance to these, unwanted, sig-
nals. If the number of turns on one winding is made 
different to the other, the action will remain the 
same except that there will now be a small imped-
ance associated with balanced currents but still a 
much higher impedance for to common mode cur-
rents. If changing the number of turns on one (or 
more) winding changes the current, it is a current 
balun.  
 Working currents travel (are induced through 
the core) in the same sense in the voltage balun 
but are in an opposite sense (are not induced 
through the core) in a current balun. 

To quote from ARRL (2008 21.16-17):- 
 Choke or current baluns force equal and oppo-
site currents to flow. The result is that currents radi-
ated back onto the transmission line by the antenna 
are effectively reduced, or "choked off," even if the 
antenna is not perfectly balanced. 
 If winding inductive reactance becomes margin-
al at lower frequencies, the balun’s ability to elimi-
nate antenna currents is reduced, but (for the 1:1 
balun) no winding impedance appears across the 
line. 
 Although this wording is a little confusing, this 
is entirely consistent with this article. 
 1) This does not mean something that forces 
equal and opposite currents to flow is a current 
balun. In fact, Kirchoff's current law says the 1:1 
voltage balun shown above (unreferenced to 
ground) does just that but it is still a voltage balun. 
 2) At the same time, the 1:1 current balun 
shown above does not quite balance the line. Alt-
hough there is a high impedance presented to com-
mon mode currents, this impedance is still finite 
and so some common mode currents can still flow. 
 3) There is NO CHOKING action in any sort of 
voltage balun including the guanella. 
 4) In some ways it is unfortunate the words 
"(for the 1:1 balun)" were included. This may lead 
people to think there is allowed to be winding im-
pedance in the 4:1 balun but there is no 4:1 balun 
shown. It is labelled a "current transformer,” not a 
balun. These words were obviously included so 
readers would not think there is no winding imped-
ance in the 4:1 transformer. Here is the major 
problem I have with the wording. There is NO 
difference between a "voltage", "current" or 
"impedance" transformer. 
 
Which Type of Balun to Use - Bandwidth 
 The type of balun used depends on what you 
want to achieve and what bands you are working. If 
you are going for maximum coverage of band-
width, you will not have an antenna as good on one 
particular frequency but a wide bandwidth balun is 
best. If you are looking for maximum signal using a 
Narrow Mode such as CW or SSB, it is pointless us-
ing a wideband antenna (ergo balun) in which case 
a narrow bandwidth balun is best. 
 
Which Type of Balun to Use - Voltage or Current 
 The best balun to use is the one that does the 
job with the least loss, of course. 

(Balanced - Unbalanced – Balanced from page 32) 

(Continued on page 34) 
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 On 6 m and above, most generally use a dedi-
cated antenna. A ½-wave loop made of RG-214 has 
an insertion loss of roughly 0,03 dB and so is the 
lowest loss balun I could find. This is a voltage bal-
un. A common mode choke (ugly balun), a type of 
current balun, wound with RG-58 using the recom-
mended lengths has a loss of roughly 1,2 dB. In ad-
dition, some sort of impedance matching may be 
needed so a voltage balun is the only real alterna-
tive. 
 On HF, a wide bandwidth is desirable. Voltage 
baluns are either too big or too inefficient. If you 
use a tuner, that does all the impedance matching 
necessary so a simple current balun after an unbal-
anced tuner has the lowest insertion loss. In this 
situation a current balun is best. 
 If a wound balun with impedance matching is 
needed, the auto-transformer types are generally 
more efficient. 
 
Ferrite vs Powdered Iron 
 Both ferrite and powdered iron cores are ce-
ramic materials. They consist of small particles of 
either iron (for powdered iron obviously) or mix-
tures of iron oxides mixed with binding substances 
and are fired in a kiln like pottery. Both are more 
efficient than solid iron. 
 There are advantages and disadvantages to us-
ing both. Ferrite saturates (fills up with a magnetic 
field) at a lower level than powdered iron. After 
any core saturates, it behaves like just a piece of 
wire and not like a coil anymore. You must also re-
member that the relationship between magnetic 
field strength and ampere turns is not linear so, the 
closer you are working to the saturation point of 
any core, the more harmonics (mostly odd harmon-
ics) you produce. 
 Suppose you have a powdered iron core and a 
ferrite core of the same size. Suppose the pow-
dered iron core saturates at 12 watts and the fer-
rite core at 10 watts. If you put 5 watts through 
them, the ferrite, being more efficient, will transfer 
more power. If, on the other hand, you put 9 watts 
through it, although the powdered iron is less effi-
cient, less power is lost in the harmonics. The pow-
er transfer at the desired frequency will now be the 
about the same for both and you will not be dis-
turbing the neighbours TV anymore. 
 
Winding Details 
 The number of turns will depend on the core 

material. Since there are so many types, exact fig-
ures cannot be quoted here. For an HF transform-
er and a powdered iron core, about nine or ten 
turns per winding is a good place to start. Since 
a current balun is a type of common mode choke, 
the more turns the better. 
 There are several ways of testing it but none of 
them really easy. If 10 turns works OK, leave it. If 
you really must be sure, one way to test it is to put 
power through it at increasing levels and run it into 
a dummy load. Wind a 1:1 BALUN with extra turns 
using the desired material connecting the primary 
to an RF source and ground and the secondary to a 
dummy load (50Ω). You will need a big dummy 
load. 
 
Dot Notation 
 Dot notation is 
used to simply indi-
cate the starting 
point of windings, 
which should all be 
made in the same 
sense as shown at 
right.  
 NOTE ON THE WINDINGS: Having the windings 
spaced as shown is not important but it is probably 
better to have them evenly spaced as shown.  
 Some authors insist they should be close be-
cause they are transmission lines. They are trans-
mission lines only when the telegrapher's equa-
tions can be applied. This is true of current baluns 
but NOT transformer baluns. Dot notation can be 
verified at  
www.minicircuits.com/pages/pdfs/tran14-2.pdf 
 
Winding Coils with Coax 
 There are situations where winding coils with 
coax is useful but there are some strange miscon-
ceptions. The centre conductor is surrounded by a 
good conductor that contains any magnetic or elec-
trical fields it (centre) produces. The inner conduc-
tor therefore, produces no magnetic affect whatev-
er in the coil or any former it is wound on unless it 
is by currents it induces in the outer. 
 Coils of coax around a former do not constitute 
a transformer. They form a choke on the outer con-
ductor only. 
 
Voltage Baluns 
 

(Balanced - Unbalanced – Balanced from page 33) 

(Continued on page 35) 
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½ Wave Length Coax Balun 
 Highly recommended where it can be used 
(usually impractical on HF). This is a very low loss 
balun. 

 This balun works on the same principle as trans-
former baluns; in fact, it is a transformer balun. 
One side of the signal is transmitted as is and the 
other side is produced by delaying the signal by half 
a wavelength. This inverts the signal to produce the 
opposing one. These baluns work well enough but 
have the disadvantage of being restricted to a very 
narrow band of frequencies. They are the best if a 
narrow bandwidth is what you want. The length of 
the half wave loop is calculated from both the 
wavelength and the velocity factor of the cable. 
RG-213 typically has a velocity factor of 66% so for 
144,4 MHz the wave length is 299,8/144,4 (2,076 
metres) divided by 2 (1,038 m) multiplied by veloci-
ty factor giving 685 mm. To be sure, consult the 
technical specifications of the coax you are using. 
 It is important use the best coax you can for the 
balun even if you use lousy coax for the feedline. 
Using heliax is a little impractical because it does 
not bend so easily but something like Benelec 
LMR400 is ideal. A balun made from this cable will 
have an insertion loss of about 0,05 dB. One side 
will be driven harder than the other will by this 
amount. It also has a velocity factor of 85% mean-
ing it needs to be longer. The losses will be the 
nearly the same regardless of frequency. At higher 
frequencies, the loss per metre is higher but you 
need less of it. Since the electrical fields in both 
halves of the dipole will affect the other, the aver-
age insertion loss will be less than 0,05 dB, proba-

bly about 0,03 but who's counting. 
 
Single Sided Transformer Balun (4:1 impedance 
match) 
Less than ideal and not recommended. 

 The simple transformer balun here relies on 
one side of the signal being transmitted as it is and 
producing the opposing signal using a transformer. 
It can be wound on a toroidal core of the necessary 
frequency characteristics. There are so many types, 
listing all here and suppliers is a waste of time. 
There are only a few turns on an RF transformer 
anyway so it is easy to wind another one if the to-
roidal core you find in an old power supply works 
or it does not. I have used speaker wire from an old 
car to wind one, which worked fine. These baluns 
have the advantage anyway that they can be used 
over quite a wide frequency band e.g. all of HF. 
 When winding this balun cheap speaker wire 
works fine. Keep the windings together. Do not put 
the primary on one side of the toroid and the sec-
ondary on the other. Performance will degrade 
more rapidly with frequency. See Winding the Dou-
ble Sided Core below and Dot Notation above. 
 
Double Sided Transformer Balun (4:1 or any-
thing:1 impedance match) 
 Use only if other than 4:1 matching is also re-
quired. Not recommended. 
 Note: The diagrammatic representation shown 
for transformers, tends to show two ends to each 
winding. These baluns are wound on toroids so 
there is no real end. It is a continuous circle. The 
ends and dots simply show the feed point. 
 This balun works in much the same way as the 
first but, in this case, both signals are passed 
through the transformer. There are some addition-
al transformer losses in transforming both signals 
but both signals suffer the same loss and are there-

(Balanced - Unbalanced – Balancedfrom page 34) 
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fore more properly BALANCED. 

 An Interesting Point. Above is a 4:1 balun pub-
lished in a similar form elsewhere on the web as an 
improvement to the Guanella balun. This is a good 
idea but it can be further improved. It uses two 
parallel windings for the primary and keeps two 
groups of windings, one for each side of the bal-
anced output. This is unnecessary. Magnetisation 
of the core is proportional to the number of turns 
multiplied by the current (almost). There are twice 
as many turns but half the (resistive) current in 
each side. Magnetisation of the core can be 
achieved in an even better fashion with only one 
primary winding as shown below. In addition, the 
inductive current is larger with this double winding. 
It has been stated many times that the inductive 
impedance should be as high as possible. Using on-
ly one wire instead of two achieves this. 

 This winding method uses a single winding for 
the primary, therefore twice the resistive current 
and double the inductive current, as the one shown 
above and therefore the same magnetisation of the 
core. In addition, because there is only one triple 
winding, coupling is as balanced as you can get. 
This was only done for illustration purposes. 
 
1:1 TRANSFORMER BALUNS 
 The third example can be adjusted for other 
than 4:1 and recommended over the first two. 

 Here are three interpretations of a 1:1 voltage 
balun. A 1:1 balun transformer can be made by 
simply winding the same number of turns on each 
side of a transformer and connecting as shown or, 
as in the third example, making the impedances of 
the input and output the same. 
 The first example has the advantage that, no 
matter what the impedance of each half of the an-
tenna itself, there MUST be equal currents in both 
legs. (Kirchoff's current law applied between both 
ends of the antenna). It uses transformer action 
and could be used to match impedances, using 
different turns ratios, and is a voltage balun. It has 
the disadvantages of high losses, especially on the 
higher bands and there is no direct DC path to 
ground to discharge static. 
 Static discharge can be accounted for by wind-
ing with a centre tap as shown in the second exam-
ple. This negates the advantage of ensuring equal 
currents if the impedances of each half of the bal-
anced antenna are different, such as one end being 
near an iron roof. This can be accomplished by 
placing a nominal resistor in the centre tap ground, 
say 1 k or 4 k7. This is enough to discharge static 
but is bigger than any radiating resistance. 
 Another method of winding a 1:1 voltage balun 
is the third example. All signals are referenced to 
ground. Some have called this a current balun, 
probably because it has a 1:1 voltage transfor-
mation but it is nothing more than an autotrans-
former. Currents in a secondary (lowest winding) 

(Balanced - Unbalanced – Balanced from page 35) 
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are induced by currents in the primary (upper two 
windings). 

 This system is not as balanced as it looks. Using 
an autotransformer to divide the input voltage is 
more efficient, and therefore stronger, than induc-
ing currents in the lower winding. In addition, be-
cause ALL signals are referenced to ground, there 
can be different currents in each leg of the antenna 
if the load impedances are different. 
 
Guanella Balun 
 This does not really balance anything. Not rec-
ommended. 

 Contrary to some belief, the ARRL handbook 
does not describe a Guanella balun. It describes 

something which looks like one but properly labels 
it as a 4:1 balanced impedance match-
ing transformer. (Chapter 21 page 16 of 2008 edi-
tion.) Various authors have changed it into a balun 
by connecting one side to ground. This is a voltage 
balun because it does nothing to limit common 
mode currents and allow working currents other 
than matching impedances. 

 At the extreme left, two sets of dots are shown 
on the bottom set of windings. The pink dots are 
those as published. Whether it is wound on a single 
core or two separate cores makes no difference, 
the transformer action is exactly the same. Since 
there are two sets of separate windings, the dots 
(winding start) of each set of windings is entirely 
arbitrary. On separate cores, the action and perfor-
mance of this balun is exactly the same no matter 
which end of the core you start winding so the blue 
dots can just as easily be used without changing 
the action of this device in any way. 
 Viewed in this light, the Guanella balun is two, 
crossed over, series, auto-transformers. Another 
way to look at it is stretched out as shown at left. 
The magnetic circuits are shown in yellow. It us-
es transformer action to induce currents in the top 
and bottom windings. It transforms a voltage so it 
is a voltage balun NOT a current balun. 
 Shown at the top of page 43 are the voltages of 
the input and output with respect to ground. The 

(Balanced - Unbalanced – Balanced from page 36) 

(Continued on page 38) 



38 R a d i o  Z S  D e c e m b e r  2 0 1 6   

currents in both legs of the output are still the 
same but they are working from different imped-
ances. This does NOT mean the currents are bal-
anced but the voltages are not. This is only voltage 
with respect to ground but balanced signals do 
NOT have to be referenced to ground and often are 
not. Provided the whole system is isolated from 
ground, 100 000 volts (with respect to ground) can 
be connected to a single point ANYWHERE in this 
system and the action is exactly the same. This is 
how birds can perch on power lines without being 
electrocuted. 
 There are only two currents of inter-
est. Common mode currents are equal currents in 
both phase (which implies direction) and magni-
tude in two parallel conductors. Working currents 
are those driving the load. These are equal and op-
posite (½ out of phase), that is, if there is no way 
back, nothing will leave. Ground used in circuits is a 
special case. It is an almost limitless source of 
charge carriers (electrons or a lack of them) and an 
almost bottomless pit to absorb them. It can there-
fore be considered as a zero impedance connection 
(although that isn't quite correct). 
 Although the voltages are different with respect 
to ground, there is no problem. Working currents in 
each side of the balanced line are working against 
each other, not against ground. Common mode 
currents induced into the balanced feed line are a 
different story. They are also working into different 
impedances and will result in a similar voltage 
pattern in the transformer BUT common mode cur-
rents are working against ground. Those in the up-
per conductor are also working through the source 
impedance of the unbalanced side of the line. 
Those in the bottom are also working into this 
same impedance but with the addition of trans-
former losses. 
 
Current Baluns 

 
Core Type Current Balun 
Highly recommended. This is a very low loss balun 
and ideal for use with a tuner. 

 This balun works by controlling currents. THERE 
IS NO TRANSFORMER ACTION. The two windings 
must be in the same sense (dots at the same 
end). The magnetic fields of opposing balanced 
working currents will cancel each other out and so 
present very little impedance (other than the re-
sistance of the wires) to these currents. On the oth-
er hand, common mode currents will produce a 
mutually inductive magnetic field and face a high 
impedance. 
 This means the more turns the better, up to a 
point. In this case, the windings are a transmission 
line that has losses but these are much lower than 
the losses transferring energy from one winding to 
another through a core. 
 Design considerations are really very minimal. 
Since the losses of balanced lines are low com-
pared to coax, you are not losing much except for 
the resistance of the wires, which is very low com-
pared to radiating resistance anyway. 
 The current balun shown here, wound around a 

(Balanced - Unbalanced – Balanced from page 37) 
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steel bolt, is probably a little crude but why not? 
Steel or iron is not normally used for RF because 
there are too many eddies making it too inefficient 
for transformers. In this application, since there is 
no magnetic effect for the desired currents, it does 
not matter. For common mode currents on the oth-
er hand, inefficiency is an advantage. Not only is a 
high impedance presented to common mode cur-
rents, the energy from them is absorbed by the 
bolt. 

 I tried but was unable to measure any insertion 
loss associated with either the bolt or the toroid 
former (powdered iron) for working currents. 
There was some but the meter needle was so close 
to the same value in and out I really could not say 
what the loss is. As soon as I have the time, I will 
measure the impedance to common mode currents 
with various formers. 
 
Common Mode Choke or Ugly Balun 
 Not recommended. There are better ways of 
achieving the same effect. 
 Before we start, COMMON MODE CURRENTS 
ARE EQUAL CURRENTS IN PHASE AND MAGNITUDE 
IN TWO PARALLEL CONDUCTORS. (Phase also im-
plies direction.) Volts (potential difference) produce 
an electrical field while amps (current) produce a 
magnetic one. Fluctuations in an electrical field can 
induce currents the same as orthogonal magnetic 
ones can. With coax, there are at least two influ-
ences on currents in the outer conductor, one in-
duced by the electrical field fluctuations and the 
other by magnetic fluctuations orthogonal to it. 
Since there are orthogonal electric and magnetic 
fields between the inner and outer conductors, co-
ax can be considered a wave-guide. Things are 
more complex than described here. 

 This type of balun is one of the easiest to make 
but more difficult to explain. It would be easiest to 
build up a picture. Consider first, the following situ-
ations. 
 Figure (a) shows the situation where the outer 
conductor is not connected to anything. It does not 
matter what happens with the inner conductor, 
there can be no current at point A because it is not 
connected. Current must have at least some place 
to flow. Where a single radiator is present like this, 
the electric field on the inner tries to work against 
the coax outer and produces common mode cur-
rents that simply heat the coax. 

 Figure (b) shows the situation where the outer 
conductor is now connected to a radiator. In this 
situation, there are still commom mode currents. 
The coax shield is a pseudo ground and is not trying 
to push any current anywhere. With unbalanced 
line, it is only the inner that is driven. The coax 
shield only conducts working currents because they 
are pushed by the inner. The electrical field created 
along the radiator connected to coax centre is part-
ly working against the coax. 

 Figure (c) shows the situation where the coaxial 
cable is wound into a choke. A choke is nothing 

(Balanced - Unbalanced – Balanced from page 38) 
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more than a BIG inductance. An inductance resists 
a change in current both magnitude and direction. 
As frequency increases, the impedance increases. 
At Radio Frequency the impedance is so big, nei-
ther induced current can pass through it except for 
the working currents on the inside of the shield. 
Point A can have currents induced by the electrical 
field in the radiators but this current cannot pass 
through the choke and to ground. 
 I have called it a ½ common mode choke in-
stead of an ugly balun because it affects the outer 
conductor only. Because both the magnetic and 
electrical fields generated by the inner conductor 
are contained within the coax, they are unaffected 
and thus the currents in the inner conductor are 
unaffected. 

 
Another Way to Do It 
 More ferrite is usually required than two pieces 
but you should get the idea. 

This article is used with acknowledgement to 
www.vk5ajl.com. 

(Balanced - Unbalanced – Balanced from page 39) 

Ongeballanseerde of Geballanseerde Voerlyn 
Pieter van der Walt, ZS6BVT 

E 
k het besluit om ook so ŉ versie oor die 
onderwerp te skryf al was die 
onderwerp al op een of ander forum be-
hoorlik bespreek. Ek dink hierdie bespre-

king is weer nodig vir veral die nuwe amateurs wat 
op die lug gekom het. Ek hoop dat wanneer jy 
hierdie artikel gelees het jy ŉ sinvolle besluit sal 
kan neem oor watter voerlyn jy moet of kan ge-
bruik vir jou HF antenna. 
 Soos ons almal of meeste van ons radio ama-
teurs weet is dat ŉ voerlyn is die stuk geleier tussen 
die radio en die antenna. Die doel van die voerlyn is 
om die uitset krag van die sender  na die antenna 
te gelei of  om die magnetiese krag in die lug wat 
die antenna ontvang het na die ontvanger toe te 
gelei gedurende ontvangs.  
 Die groot vraag wat dikwels gevra word is 
“watter voerlyn is die beste?” Ek persoonlik glo nie 
dat daar ŉ beste voerlyn is nie maar dat daar wel ŉ 
beste voerlyn is vir ŉ spesifieke applikasie. 
 Die groot verskil tussen die twee voerlyne is dat 
die een in ŉ kabel is wat bestaan uit ŉ geleier wat 
in die middel is van die kabel met ŉ beskermde gel-
eier om die buite kant van die kabel  wat met plas-
tiek of rubber beskerm word. Dit is die koaksiale 
kabel wat ons ken en is beskikbaar in baie tipes met 
betrekking tot impedansie, krag verliese, ens. 
Hierdie kabel ken ons as is ŉ ongebalanseerde 
voerlyn. Die koaksiale voerlyn is gedurende die 
tweede wêreld oorlog ontwikkel met ŉ impedansie 
van 50 ohm wat veroorsaak het dat alle radio 
toerusting vir ŉ impedansie van 50  ontwerp was. 

Die meeste send/
ontvangers word nog 
steeds ontwerp vir ŉ impedansie van 50 ohm.  
 Die gebalanseerde voerlyn is nie so ingewikkeld 
nie en bestaan uit twee geleiers wat parallel met 
mekaar gespasieer is. Die wydte tussen die twee 
geleiers bepaal die voerlyn se impedansie. Die im-
pedansie van hierdie voerlyn kan enige iets wees 
vanaf 100 tot 800 ohm. Hierdie voerlyne is van die 
eerste tipe voerlyne wat gebruik was met die on-
twikkeling van radio en word ook nog steeds ge-
bruik vir die voer van antennas met ŉ hoe imped-
ansie. 
 Ons kan dus sien dat daar n wesenlike verskil 
tussen die twee voerlyne is 
 Ons kan nou sien dat altwee die twee voerlyne 
wel ŉ plek in amateur radio het. 
 Om te kies watter voerlyn gebruik moet word is 
baie maklik. Kom ons begin deur te sê dat ons plek 
het vir ŉ 40 meter dipool en dat ons slegs op 40 
meter gaan werk, dan is die logiese voerlyn natuur-
lik ŉ koaksiale kabel wat dan die regte impedansie 
vir die radio gaan laat sien. Die verliese gaan ook 
minimaal in die voerlyn wees indien die SGV laag is 
teen die frekwensie wat gebruik gaan word. Indien 
ons ook ander bande op dieselfde dipool gaan werk 
gaan die situasie drasties verander m.b.t. die voer-
lyn. Veronderstel dat ons nou 20 meter op die 40 
meter dipool uitsaai, gaan ons in die eerste plek nie 
meer 50 ohm  by die sender hê nie, die SGV gaan 
ook baie hoog wees wat beteken dat die verliese 

(Na bladsy 41) 
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op die kabel so hoog gaan dat die antenna glad nie 
behoorlik gaan werk nie en die kans is goed dat die 
radio beskadig kan word. Die situasie veroorsaak 
dat daar slegs ŉ persent of wat se krag uitgesaai 
word a.g.v. die wanaanpassing tussen die sender 
en die antenna. Indien ŉ antenna instemmer ge-
bruik word sal die sender reg funksioneer maar die 
voerlyn en dipool gaan nog steeds ŉ wan-
aanpassing hê omdat die voerlyn steeds ŉ hoë SGV 
het. Koaksiale kabel moet dus op antennas gebruik 
word wat vir ŉ spesifieke frekwensie gesny is.  
 Kom ons kyk nou na die gebalanseerde of oop 
voerlyn. Hierdie voerlyn is ook baie effektief en kan 
ons die 40 meter dipool op enige frekwensie hoër 
as 40 meter effektief  gebruik. ŉ Gebalanseerde 
voerlyn instemmer moet gebruik word om die 
voerlyn aan te pas by die sender. Nou sal julle se 
dat dit mos nou dieselfde is wanneer die koaksiale 
kabel ingestem word wat nie werk nie. Dit is amper 
dieselfde maar daar is een baie groot verskil en dit 
is dat die gebalanseerde voerlyn amper geel ver-
liese het wanneer die SGV hoog is nie. Dit maak dat 
ons die 40 meter dipool op 20 meter kan instem en 
dat byna al die krag by die antenna uitkom, nou het 
ons ŉ baie gerieflike en doeltreffende veel band an-
tenna. 
 
Die verskillende voerlyne se voordele en nadele is 

Gebalanseerde voerlyne 
Het baie min verlies  met hoë SGV  
Kan vir veel band antenna gebruik word 
Moet nie naby metaal gespan word nie 
Moet met ŉ instemmer gebruik word 
Moet verkieslik nie 90 grade buig in hê nie 
Is onooglik — (baie mooi vir my) 
 
Ongebalanseerde voerlyn 

Baie hoë verliese met hoë SGV 
Kan baie lekker weggesteek word 
Is nie nodig vir ŉ instemmer nie 
Kan nie vir veel band met een dipool gebruik 
word nie 
Moet teen lae SGV gebruik word 

 Ek hoop dit is nou makliker om te besluit watter 
voerlyn jy vir jou antenna wil gebruik. 

(Gebalenseerd of ongebalenseerd vanaf bladsy 40) 
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L 
ast month I wrote about my experiences 
using the QRP-Labs Ultimate 3S beacon to 
send WSPR and QRSS, and I promised to 
give more information. Since then I did not 

stop playing and I nearly did not finish this article 
because I was so busy playing but I know you are all 
waiting for the news update, so let me put down 
my toys and pick up the pen again. 
 So back to Pixies and Hammies. Where were 
we? We were on 40 meters at 7,023 MHz. 
 
QRSS = Visual Morse 
 Before you run away, let me put you at ease. 
Apart from passing the exam in 1974 to become a 
ZS, I have never again used Morse. Sorry old-
timers. I cannot and have never done CW. Finish en 
Klaar. However, this mode is different - the best 
way to describe QRSS is “Visual Morse” because it 
shows you in a picture on your computer screen 
what is happening. QRSS / MEPT is yet another fas-
cinating part of our hobby. 
 The name QRSS is derived from the Q-code QRS 
(reduce your speed). 
 
Argo = Computer program to read DFCW, QRSS 
and slow CW 
 Argo, www.weaksignals.com/, the incredibly 
useful program of Alberto di Bene, I2PHD, and 
Vittorio De Tomasi, IK2CZL, is probably the best to 
start with DFCW, QRSS and slow CW. Download Ar-
go Eve, build 143, from www.sdradio.eu/
weaksignals/code/Argo_1b143_setupXP.exe (build 
143 is just a maintenance release from build 142, 
where some FTP problems have been addressed). 
 The name Argo is taken from that mythical ship 
which, with the Argonauts on board, headed to 
Colchis, in the quest for the Golden Fleece; much 
like the LF amateurs are in search of that fraction of 
dB of S/N, which will allow them to make that elu-
sive QSO. Argo has been used for the first trans-
Pacific test on Long Waves and has been quite sta-
ble since 2003.  
http://digilander.libero.it/i2phd/argo/transpac.htm
l 
 
Grabber = Capture an image on the computer 
 A “Grabber” is simply a setup that will capture 

(or Grab) a snapshot image showing at regular time 
intervals, of what has been received over a period. 
Typically, this capture is taken once every 5 to 30 
minutes. These captured images are then auto-
matically posted to a website so that QRSS /MEPT 
experimenter’s can see how far their signals are 
reaching. 
 
Transmitting a slow visual morse signal 
 Generating a transmission in slow morse on an 
exact frequency is easy with a beacon like the QRP-
Labs Ultimate 3S, you just program the number. 
The Pixies we are building is crystal controlled to 
7,023 MHz and thus they will beacon that frequen-
cy, i.e. 7,023 MHz, no USB or LSB, just right there 
on that spot. 
 Now doing this on your big radio is just as easy 
as with the beacon, but this time remember you 
should use AFSK (Audio Frequency Shift Keying) on 
USB (Upper Side Band) (as per the convention) and 
then your actual frequency will be 1 500 Hz higher 
than what the dial says. In theory, it means you will 
have to set your dial to 7,0215 MHz USB, if you 
want the beacons to receive you on 7,023 MHz 
(7023000 – 1500 = 7021500). (As a digression, I am 
hoping we are all drifting by a few hertz so we do 
not trample on each other). 
 Hardware to connect to your radio, if that is 
your chosen option, is exactly the same as for 
PSK31 and RTTY or similar digital modes. It can be 
any small keyer, or even your computer. Google it, 
there is lots of information. 
 For the Hammies, we are experimenting with a 
small crystal-controlled 2-transistor kit called a Pix-
ie (from eBay via China) to transmit. 
 
Receiving slow visual morse (QRSS) 
 This is where the fun begins. You can either use 
your big radio to receive the signal (remember 
again the dial on 7,0215 MHz USB) or you can use 
the small Pixie kit as a receiver, or a SDR USB Don-
gle plugged into your cell phone. Alternatively, 
whatever you have, there are many options. 
 
Hardware 
 I am assuming you already have an interface of 

(Continued on page 43) 

Using Argo to read QRSS 
Leon Uys, ZR6LU 

QRSS is a very low power mode which is almost impossible to decode by ear (for most people at least). The 
easiest way to listen to QRSS is to decode it on your computer using a program called Argo  

http://www.weaksignals.com/
http://www.sdradio.eu/weaksignals/code/Argo_1b143_setupXP.exe
http://www.sdradio.eu/weaksignals/code/Argo_1b143_setupXP.exe
http://digilander.libero.it/i2phd/argo/transpac.html
http://digilander.libero.it/i2phd/argo/transpac.html
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some sorts connected between your “radio receiv-
er” and your computer’s sound card. If you do not 
have it, go Google it quickly and come back after-
wards. 
 
Software 
 There are many good packages available to do 
the visualisation. I am thinking here of Argo, alt-
hough more versatile and complex FFT programs 
such as Spectran, Spectrum Lab or VD_Labs are 
freely available. However, my strong advice is to 
start with Argo, it is easy to use and understand. Do 
NOT be tempted with the other programs until you 
have gained some experience with Argo. 
 
For now, let me show you how I did it on my com-
puter. 
 
Step 1: Download and install Argo 
 Download and install Argo and make 
sure it works. Mine shows the following 
icon on the desktop. 
 Every installation will be different because eve-
ry computer system is different, so unfortunately I 
cannot offer any help there. Make sure you have 
your sound input (often called “Microphone”) con-
nected to your radio receiver, usually with a sound 
cable, and make sure you know where to adjust the 
microphone recording levels on your computer. 
You want the settings “flat” with no compensation, 
compression, or anything and at a low volume 
setting. 
 
Step 2: Set your radio receiver to USB 
 The convention for digital modes is to set the 
receiver to USB on all bands for digital modes. Yes, 
even on 40, 80 and 160, I know. Everywhere. 
 Note: Using “CW” mode may offer some QRM 
rejection advantages when appropriate narrow-
band CW filters are employed. However, while 
learning to use Argo I recommend USB only. Argo’s 
S/N ratio will not be improved much by the use of 
narrowband CW filters when QRM is absent. Using 
CW mode will require different settings and I can-
not help you with that. 
 If your rig has a DATA mode that is USB (like my 
Yaesu) you can use that. The problem is that most 
rigs add an offset to the displayed frequency for 
CW mode so it shows the frequency in the centre 
of the CW filter passband and some rigs use LSB for 
CW, so finding the right spot gets confusing. 

 
Step 3: Set the radio frequency dial 
 Tune your receiver to 7.0215 MHz, which is 1 
500 Hz lower than 7,023 MHz (7023000 – 1500 = 
7021500) (or 10 139.000 kHz if you want to play on 
30 m which is a wonderful band for beacons by the 
way!) 
 
Step 4: Run Argo 
 It should present with an icon on your desktop, 
and once it is running it should present with a simi-
lar screen to this. 

 
Step 5: Set Argo “Mode” 
 Set to 3 second dots, other 
values may work but for now 
let’s stay with QRSS 3: 
 
 
 
 
 
 
 
 
 
Step 6: Set Argo Start button 
 Bottom-Right: Click “Start.” 
It is like the On/Off on your ra-
dio, you have to set it to On to begin. 
 Check that the “Start” changes to “Stop” when 
it is running. 

(Using Argo to read QRSS from page 42) 

(Continued on page 44) 



44 R a d i o  Z S  D e c e m b e r  2 0 1 6   

 
Step 7: Adjust Argo levels 
 Bottom-Left: Adjust Argo’s audio levels as moni-
tored with Argo’s bar graph indicator by using your 
computer’s Audio Recording controls. Set Argo’s 
‘Sensitivity’ and ‘Contrast’ sliders to mid-scale as 
shown below. Note: Keep Argo’s gain low, around 
25 ~ 50% of full scale is plenty. Argo’s bar graph 
should always be green as shown below, play a bit 
with the controls. Argo’s AGC is useful initially and 
should be ON. 

 Note: There is absolutely no advantage in em-
ploying high audio gain, in fact that can easily cause 
unwanted artifacts to appear on your display. 
 
Step 8: Select Argo’s Slow mode 
 Select Argo’s Slow mode as below: 

Step 9: Find yourself: Set the Argo centre frequen-
cy to 1 000 Hz 
 Adjust Argo’s frequency slider so that 1 000 Hz 
is near to the bottom of Argo’s screen as shown be-
low and start looking up and down for your signal. I 
am showing my WSPR signal here at 1 500 Hz (USB 
= carrier + 1 500 Hz) and you can clearly see the 
four WSPR tones (picture top right). 
 Another way of looking at the signal is to 
change your view: 

 Very similar result, 
right? 
 Now go and play 
with your newfound 
toy. Just remember, 
you have to link the 
numbers on your 
screen, to your radio’s 
output frequency. This 
is a little harder to un-
derstand. 
 Note: 1 000 Hz will 
now be equal Argo’s 
equivalent of 7 022.500 
kHz, which is the lower 
edge of the Pixie’s 
range where we want 
to receive the QRSS sig-
nals. For 30 m: 1 000 
Hz will now be equal 
Argo’s equivalent of 10 
140.000 kHz, which is 
the lower edge of the 30 m QRSS sub-band. 10 
140.000 – 10 140.100 is where you will see almost 
all QRSS activity on 30 m. 
 
Step 10: Calibrate. Very important to keep track of 
 Suppose you actually want to display the cor-
rect numeric value of your frequency. Click Setup 
then Calibration and set the Offset to your receiver 
frequency as shown below (not my screenshot). For 
any band, give it the correct offset: 

(for 10 m 10 139000 Hz) 
 
Step 11: Click OK and start being amazed 
 Click OK. What has changed is …. Nothing. Ex-

(Using Argo to read QRSS from page 43) 
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cept, the little numbers on the right have changed 
to the offset you programmed in Step 10. This is all 
you need to do to receive the Hammies’ QRSS sig-
nals. 
 This is a good time to start exploring Argo’s var-
ious additional functions. You should also look at 
Argo’s Screen Capture facility once you start seeing 
a few QRSS signals, and activate your screen cap-
ture functionality. 
 
Step 12: Capture and Share the joy  
 You should save and send the screen captures 
to the senders. Better still, do it automatically! 
Google some peoples ideas on how to save the 
screen captures to a public folder on a DropBox or 
Google Drive. 
 Good luck with your QRSS reception and let me 
catch you on my Grabber! Feel free to send any 
questions to Leon Uys, ZR6LU, at 082 573 5580 or 
e-mail leonuys@gmail.com 
 
Step 13: Installation on Widows 7 and Windows 
10 computers  
 The Argo program is very stable and was last 
compiled in 2012. This may result in some newer 
computers choking on the Argo program or even 
refusing to run it. 
 The solution is very simple: Tell Windows 7/10 
to run it in “Compatibility Mode” and it will func-
tion perfectly, no issues. 
 If you do not know what compatibility mode is, 
follow these steps: 
1. Download the Argo software 
2. Right-click and select “Troubleshot compatibil-
ity” 
3. Select “Try recommended settings” 

In Conclusion 

 Some useful links I found on the internet to 
read. 
 G4HSK tells of his experiments with Argo to join 
in on some tests to report how well (or if at all) a 
low power MEPT (Manned Experimental Propaga-
tion Transmitter) beacon was being received at his 
location by setting up a “grabber”, circa 2013. 
https://radio.g4hsk.co.uk/digi-modes/qrss-
grabber/  
 A very good introduction to QRSS by the 
KnightsQRSS, a worldwide group of enthusiasts. 
They also run a mailing list but most activity is in 
Europe. 
http://knightsqrss.blogspot.co.za/2010/01/getting-
started-with-qrss.html  
 QSL.net has a detailed description of many of 
the aspects of QRSS. A good read by Des, M0AYF. 
www.qsl.net/m0ayf/Receiving-QRSS.html  
 Dave, WØCH, of the Four State QRP Group says 
“Little Radios Big Fun” and his enthusiastic contri-
bution takes you in www.w0ch.net/qrss/qrss.htm  
 A repeat of some information 
http://digilander.libero.it/i2phd/argo/  
 Soldersmoke has a few comments on QRSS 
bandwidth 
http://soldersmoke.blogspot.co.za/2008/08/vk6di-
comments-on-qrss-bandwidth.html  
 The late Julian Moss, G4ILO, wrote about his ex-
perience at http://blog.g4ilo.com/2010/10/grab-
me-callsign.html  
 Dave Richards, AA7EE, wrote about his Etherkit 
OpenBeacon and has some nice Argo screen shots 
https://aa7ee.wordpress.com/tag/qrss-transmitter-
kit/  
 A good PDF “Introduction to QRSS” by John 
DeGood, NU3E http://degood.org/tcf2002.pdf  
 From VK2DDI, the beginners guide QRSS recep-
tion www.users.on.net/~davroz/vk6di/ 
 ON7YD gives his opinions, a good read 
www.qsl.net/on7yd/136narro.htm#QRSS 
 
PDF “Beginners Guide” 
 VK6DI Web page: http://tinyurl.com/lp2vv  
 
Other Software 
 VD Labs - Scott W Harden, AJ4VD, wrote it at 
http://www.swharden.com/wp/vd-labs-software-
by-aj4vd/  
 Spectran 
www.sdradio.eu/weaksignals/spectran.html  
 Spectrum Lab  
www.qsl.net/dl4yhf/spectra1.html  

(Using Argo to read QRSS from page 44) 
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YOTA Month 
 The Youngsters on the Air will be active again 
during the entire month of December. The idea for 
this event is to show the amateur radio hobby to 
youth and to encourage youngsters to be active on 
the amateur radio waves.  
 Participating stations include 3V8YOTA, 4O1YO-
TA, 4O2YOTA, 7X2YOTA, 9A0YOTA, 9A16YOTA, 
A2YOTA, A60YOTA, DA0YOTA, E71YOTA,  ES9YOTA, 
ET3AA/YOTA, GB16YOTA, HA6YOTA, HB9YOTA, 
II2YOTA, II5YOTA, J62YOTA, LX4YOTA, LY5YOTA, 
OD5RI/YOTA, OE16YOTA, OH2YOTA, OM9YOTA, 
ON4YOTA, PA6YOTA, PD6YOTA, SH9YOTA, TM0YO-
TA, YO0YOTA, YT16YOTA and ZS9YOTA.  QSLs via 
Club Log's OQRS. For all the information on the 
event and the award, see www.ham-
yota.com/december-yota-month/  
 
South African Radio League Digital Contest 
 Aim: To establish as many contacts as possible 
between radio amateurs in Southern Africa using 
the PSK31 / RTTY modes.  Date and Time: 13:00 
UTC to 16:00 UTC on Sunday 4 December 2016. 
Bands: 80 metres (3 580 to 3 600 kHz), 40 metres 
(7 040 to 7 060 kHz) and 20 metres (14 070 to 14 
099 kHz). PSK31 is preferred at the lower end of 
the specified frequencies, RTTY is preferred at the 
upper end of the specified frequencies. Please note 
that USB must be used at all times. Exchange: RST 
plus a sequential serial number starting at 001. See 
the 2016 Blue Book for more details 
 
Ten-Meter RTTY Contest 
 Object: Amateurs worldwide contact and ex-
change QSO information with other amateurs using 
Baudot RTTY on the 10 meter band. Any station 
may work any other station.  The recommended 
baud rate is 45.45 baud with 170 Hz shift. Date and 
Contest Period: Sunday of the first full weekend of 
December 00:00 - 24:00 UTC 4 December 2016. Ex-
change: United States: RST and State,  Canada: RST 
and Province. DX: RST and Consecutive serial num-
ber, starting with 001. 
www.rttycontesting.com/ten-meter-rtty-
contest/rules/ 
 
ARRL 10-Meter Contest 
 Objective: For Amateurs worldwide to ex-
change QSO information with as many stations as 

possible on the 10 meter band. Dates: Second full 
weekend of December. Starts 0000 UTC Saturday; 
runs through 2359 UTC Sunday (December 10-11, 
2016). All stations operate no more than 36 hours 
out of the 48-hour period. Contest Exchange: W/VE 
stations (including Hawaii and Alaska) send RS(T) 
and state or province (District of Columbia stations 
send signal report and DC), DX stations (including 
KH2, KP4, etc.) send RS(T) and sequential serial 
number starting with 001, Mexican stations trans-
mit RS(T) and their state, Maritime mobile stations 
send RS(T) and ITU Region (R1, R2 or R3). 
http://www.arrl.org/10-meter 
 
3Y0Z Bouvet Island DXpedition Update 
 The following update 
was posted under 
www.bouvetdx.org/
news-and-updates/: A 
Message from the DXpe-
dition Team - Our Com-
mitment to You. 
 A DXpedition to Bouvet is not to be taken light-
ly. Bouvet is a serious and dangerous place; de-
manding attention to safety, serious planning, 
physical and mental endurance, time to allow for 
storms and rough seas, and a team with the right 
balance of size, experience, talent, emotional sta-
bility, and sense of purpose. We feel we have met 
these criteria, but when we arrive at Bouvet, we al-
so need to attend to our obligations to you, our fi-
nancial supporters and DX audience. How we meet 
those obligations and expectations will define us as 
a team. 
 It is our belief that, given the rarity of this enti-
ty, we must pull out all the stops. We must utilize 
maximum legal power, the best antennas, world-
class transceivers, propagation studies, the best lo-
cation on the island, a safe vessel and crew, highly 
qualified helicopter pilots, and the complimentary 
resources of our team. We will need near real time 
information flowing to us through our extensive pi-
lot system so that we can maximize our primary 
purpose — providing QSOs. 
 We have a conscience. We will not do this just 
for the sake of doing it and end up using a compro-
mised location, less than 24/7 coverage of all open 
bands, limited power, inefficient antennas, and in-

(Continued on page 47) 

HF Happenings 
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sufficient time at the island. We want to do this 
right and give everyone the best possible chance of 
making the QSOs they desire, be they on 160, the 
WARC bands, SSB, CW, RTTY, or 6 and 2 meter 
EME. 
 Rest assured that we will do our very best for 
you! No shortcuts or compromises! ......... 
 The 3Y0Z Bouvet Island DXpedition Team 
 
TL, Central African Republic (Update) 
 Members of the Italian DXpedition Team will be 
active as TL8TT (not TL8T) from the Central African 
Republic between 1 and 14 February 2017. Opera-
tors mentioned are Alfeo, I1HJT, Silvano, I2YSB, Vi-
nicio, IK2CIO, Angelo, IK2CKR, Marcello, IK2DIA, 
Stefano, IK2HKT and Mac, JA3USA. The pilot sta-
tions are Art, IK7JWY (HF) and Sergio, IK0FTA (6 m).  
 Activity will be on 160 to 10 metres using CW, 
SSB and the digital modes (RTTY activity will be re-
stricted to 20 m). QSL via I2YSB, direct or the OQRS 
on their Web page at http://www.i2ysb.com/idt. A 
TL8TT needs/wants survey is available on the Web 
page also. Logs will be posted on LoTW about 6 
months after the conclusion of the DXpedition.  
 For news and the forum, see http://
www.hamradioweb.net 
 Last minute update from IK7JWY (24 Novem-
ber): "Our TL8TT license has been credited by ARRL 
and LoTW has been activated. Subject to availabil-
ity of internet connection, the real time log will be 
available at http://win.i2ysb.com/logonline. OQRS 
will be activated from the beginning of the DXpedi-
tion. At the end of the DXpedition, QSO data will be 
uploaded to LoTW for our Sponsors, the LoTW Ex-
press applicants and those requesting QSL via 
OQRS. In addition, contributors for 50 USDs or 
more will receive, besides our QSL, the DXpedition 
DVD. The complete logbook upload will take place 
by the end of August 2017." 
 
The Vatican on Club Log 
 The logs for HV0A (QSOs after 2 February 
2008), HV4NAC (QSOs after 26 January 2008), 
HV50VR and HV6SP are now available on Club Log. 
They will be updated soon after each activation. 
The logs are regularly uploaded to LoTW. 
 
OF9X promotes the Christmas spirit on the radio 
spectrum 
 Greetings from the Land of Santa Claus, in the 
Far North at the Arctic Circle. The busy yuletide 

season is soon upon us, and 
Santa is preparing his sleigh 
for another world tour. The 
old man is very busy, but for-
tunately, the elves are there 
to help him deliver the 
Christmas spirit to the 
world’s children. 
 The Ou-Hou (OH) people are also bringing Santa 
to the amateur community as in many past years, 
utilizing some high tech to assist him. With the help 
of multimedia and the Internet, a dozen or so elves 
will operate Santa Radio, OF9X, with their own 
identity. 
 As a reward for contacting several of them, 
your brave children, grandchildren or neighbours’ 
children may even speak with Santa himself. 
 Amateur Radio's future resides in our youth, 
and Santa can be their first contact with the art. 
This year's activity will also pay respect to the 
ARRL's late President Emeritus, Jim Hayne, W5JBP, 
who became a SK at the time the Santa script was 
in making. We wish to carry on the spirit of his mis-
sion – the Big Project – in this format. 
 The certified reindeer driver and Laplander 
Pertti “Pete” Koivula, OH2BEE/OH9U, will give San-
ta a face and voice, tapping into his professional 
background as a famous actor of the Helsinki City 
Theatre. 
 Pete is well known from his role in the Finnish 
national movie “The Unknown Soldier,” exploring 
those difficult bygone times of war, still remem-
bered by seasoned Finns. 
 The Santa activity's end will mark the beginning 
of Finland's Anniversary as a 100-year-old sover-
eign and independent nation. 
 The patron of the OF9X Santa Activity is Mr. 
Juha Sipilä, the Prime Minister of the Republic of 
Finland. Mr. Sipilä indicates his sincere support of 
Finland being the home of Santa and states, "using 
the latest technology to promote Santa is valuable 
support for Finland and helps make this Christmas 
a special one." He further expresses his pleasure of 
"welcoming an increasing number of visitors, such 
as those from America and China, who come to ex-
plore the treasures of Finnish Lapland by flying di-
rectly to Santa Claus Airport at the Arctic Circle." 
More details will be released soon. 
 The OF9X (Old-Father-9-Christmas) activity is 
supported by the Finnish Telecommunications Reg-
ulatory Authority (FICORA) and the Finnish Ama-

(HF Happenings from page 46) 

(Continued on page 48) 

http://www.i2ysb.com/idt
http://www.hamradioweb.net
http://www.hamradioweb.net
http://win.i2ysb.com/logonline


48 R a d i o  Z S  D e c e m b e r  2 0 1 6   

teur Radio Association (SRAL), and is organized by 
Radio Club of Pusula, OH9W with Radio Arcala, 
OH8X of Oulu, the frozen North. 
 Note, you can request two pictures from SRAL, 
Annika, OH2HSJ, e-mail at oh2hsj@sral.fi - 1: Prime 
minister Juha Sipila and 2: Santa Claus, OH2BEE/
OH9U 
 
Diary of Events 
1 Dec - Start of "Youth on the Air" Month  
3 Dec - International Day for Disabled Persons; UK/
EI DX SSB Contest 
4 Dec - SARL Digital Contest; UK/EI DX SSB Contest  
7 Dec - All schools close  
10 Dec - International Human Rights Day 
10 and 11 Dec - ARRL 10 m Contest  
11 Dec - SARL Youth Net  
16 Dec - Day of Reconciliation  
21 Dec - Summer Solstice  
25 Dec - Christmas Day; Channukah (1st Day)  
26 Dec - Family Day  
27 Dec -  Closing date Radio ZS January 2017 arti-

cles 
31 Dec - Old Year’s Eve; End of 2016 CQ Marathon 
and YOTA month  
 
1 Jan - New Year’s Day; start of 2017 CQ Marathon 
2 Jan - Public Holiday 
11 Jan - All schools open 
14 and 15 Jan - Hunting Lions in the Air 
20 to 22 Jan - PEARS National VHF/UHF Contest 
25 Jan - Closing date Radio ZS February articles 
28 Jan - Summer QRP Sprint; Chinese New Year  
 
Logbook of The World registration 
 If you have not yet registered for LoTW and you 
want to save the hassle/cost of posting your appli-
cation to the ARRL, please e-mail a copy of your li-
cence and ID (jpg or pdf) and the date you obtained 
your licence, to Geoff Levey, ZS6C, at 
glevey@gmail.com. This process usually takes 
about 2 days. Registering for LoTW is the “right 
thing to do.”  

(HF Happenings from page 47) 

T 
he generic QSL cards are sold in batches 
of 100 at a price of R75 (postage includ-
ed) - that is R0,75 per card. Do not make 
any deposits before confirmation of avail-

ability of cards. Deposit the amount in the League’s 
account at ABSA 407 158 884 9, Branch code 
632005.  
 Please use your call sign or initials and surname 
as a reference during the payments e.g. ZS6X/WJ 
Weideman - QSL cards.  

 Send me an e-mail to zs6wwj@gmail.com with 
the  proof of payment and I will post the cards to 
the address as listed on the League database. 

D 
ie QSL kaarte word verkoop in 
bestellings van 100 teen R75  (posgeld 
ingesluit) - dit is R0,75 per kaart. Moet 
geen inbetalings maak alvorens jy vas-

gestel het of kaarte beskikbaar is nie. Betaal die 
bedrag in die Liga se bank rekening by ABSA 407 
158 884 9, Takkode 632005. 
 As verwysing gebruik asseblief jou roepsein of 
voorletter en van, tydens die betaling b.v. ZS6A/PA 
van Deventer - QSL kaarte.  

 Stuur vir my `n e-pos aan zs6wwj@gmail.com 
met bewys van betaling en ek pos die kaarte na die 
adres op die Liga se databasis. 

Ordering South African Radio League generic QSL cards 
Bestel Suid-Afrikaanse Radioliga generiese QSL kaarte 

mailto:oh2hsj@sral.fi
mailto:glevey@gmail.com
mailto:zs6wwj@gmail.com
mailto:zs6wwj@gmail.com


49 R a d i o  Z S  D e s e m b e r  2 0 1 6  

T 
he QRP Labs Ultimate 3S kit is a great idea 
for a club construction night or "build-a-
thon"! It can be put together easily in an 
hour or two by constructors of all abili-

ties, without requiring any specialised equipment 
etc., and the results are very rewarding.  
 Leon, ZR6LU, wrote with details of a build-a-
thon in the South African Radio League (SARL) head
-quarters boardroom! 
 
The following expanation is from Leon ZR6LU: 
 The HAMMIES Amateur Radio Club is a club 
affiliated to the SARL, more at (http://zs6zu.org.za/
about-us). To quote ”The Hammies Amateur Radio 
Club was the brain child of Noel Hammond,  ZR6DX,  
and Graham Busse, ZS6GL, with the idea to get Gra-
ham’s son, Nathan to become an amateur radio op-
erator.” 
 
The HAMMIES beacon project 
 Entering this amateur radio hobby as a newbie 
is a daunting undertaking, and even more so if you 
are young, and you still have to cope with school 
work and  exams, not to mention a chronic short-
age of money. But, for the 27 young Hammies that 
passed their exams over the last eighteen months, 
there is good news. The core group of adult sup-
porters who have carried them through the initial 
stages of writing the Class B RAE, is now actively in-
volved in finding some hardware projects to keep 
the youngsters’ interest piqued. The objective is 

very simple: to get them on the air with a simple 
project, which will increase their participation and 
doesn’t cost a fortune. 
 The idea for starting the Hammies with a QRP 
beacon using a low cost Chinese kit called a Pixie 
came from Leon Uys, ZR6LU. Leon was already very 
involved in WSPR and QRSS beacons all over the 
world, and it was just natural for him to extend his 
knowledge to the Hammies.  
 However, after donating one of his Ultimate 3S 
beacons from QRP Labs to Nic van Duffelen, ZR6A-
EZ, and seeing what a great opportunity this kit 
presented, the project took a sudden turn and the 

(Continued on page 50) 

Ultimate 3S Buildathon in the South African Radio 
League boardroom! 
QRP Labs November 2016 Newsletter 

Participants from left to right are: SARL Chairman Nico 
van Rensburg, ZS6QL, Noel Hammond, ZR6DX, Graham 
Busse, ZS6GL, (seated), Emil Bohme, ZS6EGB, Leon Uys, 
ZR6LU, and Nic van Duffelen,  ZR6AEZ 

Noel, ZR6DX - one for me, one for you Nico, ZS6QL - where is that guy 
with the camera? 

Emil, ZS6EGB - hope this iron is hot 
enough! 

http://zs6zu.org.za/about-us
http://zs6zu.org.za/about-us
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group decided to create a few fixed beacons 
against which the young Hammies can test their 
new kits. 
 Thus, it happened that six people, namely Leon 
Uys, ZR6LU, Nic van Duffelen, ZR6AEZ, Noel Ham-
mond, ZR6DX, our Chairman Nico van Rensburg, 
ZS6QL, Graham Busse, ZS6GL, and Emil Bohme, 
ZS6EGB got together for a “Build-A-Thon” on Satur-

day morning, 29 October 2016 at NARC (NARC = 
National Amateur Radio Centre, the physical head-
quarters of SARL in Radiokop, Johannesburg) to 
build their QRP Labs kits. The day was a huge suc-
cess and two of the kits were already operational 
when we closed for the day. The others are nearing 
completion and will be on the air soon. 
 So keep a listen out on the WSPR and QRSS 
spots for the guys over the next few months. 

(Ultimate 3S from page 49) 

Dave, VE3KCL, S-18 balloon circumnavigation and other bal-
loon/ocean buoy news 
QRP Labs November 2016 Newsletter 

L 
adies and Gentlemen - it does not get 
better than this. Or if it can, then it must 
be rare. Dave VE3KCL's S18 balloon flight 
was launched on 7 October 2016 from To-

ronto, Canada. It was an AMAZING flight! It com-
pleted a circumnavigation around our Planet Earth 
on its 22nd day and continued for another few days 
across the Atlantic Ocean before being brought 
down by clouds.  
 Congratulations to Dave VE3KCL on this fantas-
tic achievement of good engineering, and also of 
course the QRP Labs Ultimate 3S firmware which 
performed flawlessly for 28 days, out of reach of 
human intervention. The total distance covered 
was over 46 500 km. http://www.qrp-labs.com/
ultimate3/u3s 
 The S18 balloon received 32 77 WSPR reception 
reports from 630 unique receiving stations! The 
best DX was VK3FFB at 19 606 km (though others 
probably bettered this, by long path reception). Not 
bad for well under a hundred milliwatts even in the 
peak sunshine of the day! You can read the full sto-
ry, see all the daily reports of the flight and down-
load the entire data set at http://www.qrp-
labs.com/flights/s18 
 Dave, VE3KCL, also launched his S19 flight a few 
days later on 10 October 2016, but it was lost a few 
days later due to a GPS fault.  

 Meanwhile a number of other QRP Labbers 
have been busy with Ultimate 3S-based balloon 
flights too! 
 Jim, N2NXZ, launched his balloon U3S-4 on 19-
Oct-2016. He uses plain unmodified Ultimate 3S 
firmware but he flies only the microcontroller chip, 
without the rest of the U3S PCB. He first configures 
a normal Ultimate 3S then removes the chip. He 
solders the crystal to the chip, and wires up 
the Si5351A Synth board and GPS www.qrp-
labs.com/synth. This was Jim's best flight yet and 
flew for 7 days, out into the North Atlantic. See 
photos below - note the Si5351A Synth with sawn-
off edges to save weight; and the hard-
wired v3.10a Ultimate3S firmware chip. More infor-
mation is on www.qrp-labs.com/flights/u3s4  

(Continued on page 51) 

The S18 balloon  
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 Next up is Dan, DL6OW, with his second QRP 
Labs Ultimate 3S flight. Like Dave VE3KCL, Dan in-
stalls the firmware onto an Arduino Nano board for 
weight-saving. He also uses the modified Ultimate 
3S firmware as Dave, VE3KCL, which sends teleme-
try over WSPR. Dan had a successful launch and his 
flight "Stella2" ascended to over 6 000 m. But evi-
dently one balloon burst and the flight started its 
descent. The flight duration was about 4 hours and 
flew 194 km, landing in the German town of Mainz. 
 For the rest of the day, the Stella2 balloon con-
tinued transmitting from grid sub-square JN49dx, 

from the ground! The reported altitude was be-
tween 140 and 160 m. Stella2 was not received 
after that first day. Using the reported landing sub-
square and altitude, it is possible to eliminate large 
parts of that sub-square and narrow down the 
landing area to a hill to the South of Mainz. The sat-
ellite image below right shows the JN49DX 
subsquare (red) in Mainz, and the contours show 
the altitude, the balloon most probably is at around 
150 m. So if any of you live in Mainz, have a fun day 
walking and go out looking for Stella2! More details 
of the flight are at www.qrp-labs.com/flights/
stella2 
 Tracking of a different sort – Bob, ZL1RS' ocean 
floater project continues to survive well at sea, 
now over 170 says since the launch! 
 See www.qsl.net/zl1rs/oceanfloater.html for all 
the technical details and his daily updates! The 
map below shows the progress of the floater in the 
South Pacific Ocean, to date. It is a real tribute to 
Bob, ZL1RS' construction skills, to have something 
survive for that long without human attention, in 
such a harsh and corrosive environment! 
  

(Ultimate 3S from page 50) 

Balloon U3S-4  

Stella2 
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Council of the SARL / Raad van die SARL 
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Nico van Rensburg, ZS6QL 
Vice President/Vise-President 
Chris Turner, ZS6GM 
Secretary/Sekretaris 
Etienne Naude, ZS6EFN secretary@sarl.org.za  
Treasurer/Tesourier 
Shane Bailey, ZS6ZSB treasurer@sarl.org.za 
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Etienne Vosloo, ZS1AX 
Geoff Levey, ZS6C 
Rassie Erasmus, ZS1YT 
Louw Erasmus, ZS6LME 
Paul van Spronsen, ZS1V 
Dennis Green, ZS4BS radiozs@sarl.org.za 
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Amateur Radio Today: Dawie Conradie, ZR6DHC, Hans van de 
Groenendaal, ZS6AKV 
ART Relays: Louis de Bruin, ZS5LP; Chris Smit, ZS6FCS, Henry 
Chamberlain, ZS1AAZ 
Forum: Vincent Harrison, ZS6BTY; Pierre van Deventer, ZS6A,  
Brad Glen, ZS5BG 
Hammies ARC: Graham Busse, ZS6GL; Noel Hammond, 
ZR6DX; Andre Rheder, ZS5AW; Dave Higgs, ZS2DH 
Hamnet: Paul van Spronsen, ZS1V; Johann Marais, ZS1JM; 
Grant Southey ZS1GS; Andrew Gray, ZS2G; Tony Allen, ZR2TX; 
Carel Oberholzer, ZS3OBE; Roy Walsh, ZS3RW; Rickus de 
Lange, ZS4A; Dave Holliday, ZS5HN Keith Lowes, ZS5WFD; 
Chris Viljoen, ZS6BYQ; Johan Bamberger, ZS6LVG; Glynn 
Chamberlain, ZS6GLN; Leon Lessing, ZS6LMG; Johan de Bruyn, 
ZS6JHB; Gert Botha, ZS6GC; Strauss Roux, ZS6JFS, Piet Ba-
denhorst, ZS6G Brian Jones, ZS6BV 
Regulatory Work Group: Hans van de Groenendaal, ZS6AKV; 
Leon Lessing, ZS6LMG; James Archibald, ZS6NS, Peter Leon-
ard, ZS5PL 
SARL/ICASA Liaison Committee: Hans van de Groenendaal, 
ZS6AKV; Geoff Levey, ZS6C; Fritz Sutherland, ZS6SF; Nico van 
Rensburg, ZS6QL, Colin de Villiers, ZS6COL  
SARL Webmaster and Website management: Peter Hers, 
ZS6PHD; Deon Coetzee, ZR1DE, and Devin Pearson, ZS6DEV 
SARL News/SARLNuus: Dawie Conradie, ZR6DHC; Dave 
Reece, ZS1DFR; Rory Norton, ZS2BL; Brian Utterson, ZS6AE; 
John Keulder, ZS6BXL; Richard Stratford, ZS6RO; Emile Venter, 
ZS6V; Vivian Dold, ZS6VD; Imile de Bruin, ZS6IDB; Dennis 
Green, ZS4BS 
Swop Shop: Johan van Vuuren, ZS6JVV 
 
Coordinators 
Awards: Tjerk Lammers, ZS6P  
Database: Colin de Villiers, ZS6COL 
History: Dennis Green, ZS4BS 
IARUMS: Jim  Archibald, ZS6NS 
QSL Manager: Willem Weideman, ZS6X 
RAE and Training: Nick Dreyer, ZS6NCK 
Reno Faber Station: Nick Dreyer, ZS6NCK 
Youth/Jeug: Koos Fick, ZR6KF 
 
Honorary Auditor / Ere-ouditeur 
RBI Chartered Accountants Inc.  

Policy on Club Advertising in the Radio ZS magazine  
 
1. Each SARL affiliated club and Hamnet is eligible to place 
an advertisement of 1/4 page in Radio ZS.  
2. The content of all advertisements shall be restricted to 
Club activities and shall not include any material of a com-
mercial or personal nature. 
3. The magazine covers (inside or outside) are not available 
for Club advertising 
4. The location of advertisements inside the magazine is 
decided during the final layout process and no particular 
page, or position on a page, can be guaranteed. 
5. The publication of the advertisement is always subject to 
the availability of suitable space, to be decided at the discre-
tion of the Editor.  
6. Where two or more affiliated Clubs are acting jointly in 
organising an event, one larger advertisement may be placed 
within Radio ZS, by combining the individual club concessions, 
up to a maximum of half-a-page. This concession is subject to 
space availability, but early booking can avoid that problem.  
7. Clubs seeking to take advantage of this concession are 
advised to first discuss their requirements with the Editor of 
Radio ZS at radiozs@sarl.org.za. 
8. It is strongly preferred that all advertising copy be deliv-
ered electronically by e-mail. All text material should be sent 
in Microsoft Word and diagrams/photos in tif or jpg format, 
to ensure that the original is faithfully reproduced during 
publication.  
9. The Editor shall always have the right to reject, or require 
changes to, any advertising for any reason. 
 
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 unreason-
ably be withheld. Material taken for other member societies’ 
publications in this way shall have a source and originator 
acknowledgement included on publication. 
 
Radio ZS is a forum for South African Radio League members 
to share their amateur radio experiments, experiences, opin-
ions 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 or 
mailed to The Editor, Radio ZS, PO Box 12104, Brandhof, 
9324. The League cannot be responsible for loss or damage to 
any material. http://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. 
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