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Rory Norton, ZS2BL; Irene Meyburg, ZS6IEA; Andy Cairns, 
ZS6ADY; Vivian Dold, ZS6VD; Jan Kramer; ZS6JRK; John 
Keulder, ZS6BXL; Herman Erasmus, ZS6CTA; Paul Johnson, 
ZS1S 
Repeater Co-ordination Working Group: Phillip van 
Tonder, ZS6PVT; Gary Immelmann, ZS6YI; Nic van Duffelen, 
ZR6AEZ 
Awards: Tjerk Lammers, ZS1J 
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Die Amateurkode 
  
Bedagsaam... Die amateur is ‘n ware heer. Hy sal nooit 
bewustelik of moedswillig die radiogolwe op so ‘n wyse vir 
sy eie genot aanwend om daardeur die genot vir ander te 
bederf nie.  
Lojaal... Die Amateur is lojaal teenoor die Suid-Afrikaanse 
Radioliga en bied sy ondersteuning onvoorwaardelik aan. 
Hy lê hom neer by die onderneming wat die SARL aan die 
owerheid beloof het.  
Progressief... Die Amateur is progressief en sy stasie is in 
tred met die wetenskap. Sy bedienings praktyk is netjies 
en ordelik. 
Vriendelik... Die Amateur is vriendelik en verdraagsaam 
wanneer aan hom ‘n versoek gerig word. Hy verstrek 
geredelik raad aan alle amateurs en verleen hulp en 
samewerking in die gees van amateur radio. 
Ewewigtig... Die Amateur is ewewigtig en laat nie toe dat 
sy stokperdjie met sy gesinslewe, werk of gemeenskap 
inmeng nie. 
Patrioties... Die Amateur is patrioties, sy kennis en stasie is 
altyd vir sy land en gemeenskap beskikbaar. 
  
Radio ZS 
 Radio ZS is a forum for South African Radio League 
members to share their amateur radio experiments, 
experiences, opinions and news. Manuscripts with 
drawings and/or photos are always welcome and will be 
considered for publication. Articles on e-mail are especially 
welcome. Material may be submitted in MS Word, Open 
Office or rtf format, using Calibri 12 pt and English (South 
Africa). Material may be e-mailed to radiozs@sarl.org.za. 
The League cannot be responsible for loss or damage to 
any material www.sarl.org.za/public/RadioZS.asp. 
Disclaimer. The opinions expressed in this publication do 
not necessarily reflect the official view of the South African 
Radio League and the South African Radio League cannot 
be held responsible for incorrect information published. 
Use of Articles in Radio ZS. Other IARU Member Societies 
may on written approval from the author and the editor of 
Radio ZS, reproduce material published in paper or digital 
form, for which the publishing author holds the copyright. 
 Such approval shall not unreasonably be withheld. 
Material taken for other member societies’ publications in 
this way shall have a source and originator 
acknowledgement included on publication. 
 
Radio ZS Awards  
 The Gary Immelman RA Heritage Award Floating Trophy 
awarded by the SARL Council for the best article of a historic 
nature describing an event that occurred more than five years 
previously or an interesting personality that has played an 
important part in the development of Amateur Radio in years 
gone by. Donated by Gary 1993. 
 The JJ Pienaar Trophy awarded by the Editor for the best 
article published in Radio ZS during the past year.  
 The Radio ZS Shield awarded by the Editor to a South 
African Radio League affiliated Club or member who best 
supported Radio ZS during the year. Donated by the Port 
Elizabeth Branch in 1966. 

mailto:secretary@sarl.org.za
mailto:treasurer@sarl.org.za
mailto:admin@sarl.org.za
mailto:artoday@sarl.org.za
mailto:rae@sarl.org.za
mailto:radiozs@sarl.org.za
http://www.sarl.org.za/public/RadioZS.asp
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Radio ZS 
The Journal of the South African Radio League 

Die Tydskrif van die Suid-Afrikaanse Radioliga 
 

“Yes, there’s YOUTH in Ham Radio!” 

In this issue 
2. Information page  
3. Silent Keys  
4. What’s happening in December 
5. In the News 
7. 95 Years and Going Strong  
8. The 2020 SARL National Convention 
11. World Radio Conference 2019  
13. Solar activity forecast for next decade favourable 
for space exploration 
16. HF Propagation and Earthquakes 
19. December 2019 YOTA Month ac 
21. Durban ARC 95 years old 
23. Contesting 101 
25. RaDAR News 
27. SARL Hamnet Northern Cape 
30. VHF/UHF News 
34. Survey: How often do you monitor Solar 
Conditions? 
35. HF News  
40. Wire Yagi for 40 Metres with a Suspension Harness 
43. Dits and Dahs: Software 
46. ‘Twas the night before Christmas 
473. The Museum Piece - Vintage Radio 
51. ‘Twas the night before Christmas 
52. Radio Teletype (RTTY) 

National Amateur Radio Centre 
Nasionale Amateurradiosentrum 

http://www.sarl.org.za 
 

Administrator / Administrateur 
Kelley Heslop 

 
Sender Technology Park 

1 Octave Street, Radiokop 
PO Box / Posbus 1721 

Strubensvallei 1735 
South Africa / Suid-Afrika 

Telephone/Telefoon: 011 675 2393 
Facsimile/Faksimilee: 086 299 0566 

E-mail / E-pos admin@sarl.org.za 

South African Radio League 
Suid-Afrikaanse Radioliga  

Founded 20 May 1925 /  Gestig 20 Mei 1925  
 

The National Body for Amateur Radio in South Africa 
Member Society of the IARU Region 1 

Die Nasionale Liggaam vir Amateur Radio in Suid-Afrika 
Lidvereniging van die IARU Streek 1 

On the Cover 
 Ian Frieslaar, ZS1IAN and Joshua Stone, 
ZS1BOI operating VHF SOTA from ZS/WC-940 
Dorstberg. See page 56 of the November 2019 
Radio ZS. Photo by Chris, ZS1CDG.  
 
Op die Voorblad 
 Ian Frieslaar, ZS1IAN en Joshua Stone, ZS1BOI 
werk BHF SOTA vanaf ZS/WC-940 Dorstberg. Kyk 
na bladsy 56 van die November 2019 Radio ZS. 
Foto deur Chris, ZS1CDG. 
 
Do you have a cover photo for Radio ZS? A4 
portrait of amateur radio in action. Send it to 
radiozs@sarl.org.za 

Volume 72, No 12 December/Desember 2019 
 

Editor: Dennis Green, ZS4BS 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.” 

 
Noel Futter, ZS1FW  

Gerald Klatzko, ZS6BTD  
Flip de Beer, ZS6FBD  
Sakkie Viljoen, ZS5ID  

Charl Wentzel, ZS6CFW  

The International Amateur Radio Union - Working for the future of amateur radio 

http://www.sarl.org.za/
mailto:admin@sarl.org.za
mailto:radiozs@sarl.org.za
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ZS2BL's SA Hamshack 
 

Direct importer of a wide selection of SWR meters, HF, VHF and UHF 
base and mobile antennas. Amateur radio transceivers, antenna 

analysers, etc.  
 

Affordable shipping costs for out of town customers and subsidized 
shipping to SARL members.  

 
Check out all my amateur radio goodies at  

Contact me on 072 026 8909 

What's happening in December 2019?  
Sun Mon Tue Wed Thu Fri Sat 

1 Start of YOTA 

Month; World 
Aids Day 

2 Closing date 

for SARL VHF/
UHF Analogue 
logs 

3 International 

Day for People 
with Disabilities 

4 Schools close 5 6 7 International 

Civil Aviation 
Day; Sneeuberg 
Crawl, Mur-
raysberg 

8 9 Closing date 

for Newbie Par-
ty logs 

10 International 

Human Rights 
Day; Ek lief 
Krismis Market, 
George (until 21 
Dec.) 

11 International 

Mountain Day 
12 Durban Bo-

tanic Gardens 
Trail of Light 
(until 30 Dec.) 

13 Gabrielskloof 

Favorite Things 
Market, Bot 
River (until 15 
Dec.) Eden Kite 
Festival. Garden 
Route (until 16 
Dec.) 

14 ARRL 10 M 

contest; Gemi-
nids meteor 
shower  

15 ARRL 10 M 

contest 
16 Day of Rec-

onciliation; 
Prince Alfred 
Hamlet Appel-
koosfees 

17 18 19 20 21 

22 Summer 

Solstice 
23 Hanukkah; 

Ursids meteor 
shower  

24 Hanukkah  25 Christmas 

Day; Hanukkah  

26 Family Day; 

Hanukkah  
27 Hanukkah  28 Hanukkah  

29 Hanukkah  30 Hanukkah  31 End of the 

2019 CQ DX 
Marathon and 
the YOTA month 
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Congratulations to ZS4TX 
 Bernie van der Walt, ZS4TX has 
achieved a 9 Band All Africa Award. 
Yes, he has the AAA on 10, 12, 15, 17, 
20, 30, 40, 80 and 160 metres. 
 Well done Bernie!! 
 
Looking for a Special Occasion in 2020? 
 2020 makes the 200th anniversary of the 
landing of the 1820 Settlers there in Port Elizabeth 
and on to Bathurst, Grahamstown and other places 
in the Eastern Cape (my family arrived in July 1859. 
Ed.) 
 
IARU and Amateur Radio are reaching “an 
inflection point.” 
 Participants at the 45th meeting of the 
International Amateur Radio Union (IARU) 
Administrative Council (AC) in late September 
discussed the organization’s role in advancing 
amateur radio going forward. The IARU released 
a summary record of the meeting in early 
November. IARU President Tim Ellam, VE6SH/
G4HUA, who chaired the AC meeting in Lima, Peru, 
observed that the IARU and amateur radio are 
reaching what he called “an inflection point.” He 
asserted that amateur radio is changing, but the 
IARU and its member societies are not. 
 Ellam’s remarks prefaced a wide-ranging 
discussion of the challenges to be overcome if the 
IARU and amateur radio itself are to remain 
relevant. After several hours of discussion, AC 
participants agreed on four top-level headings to 
identify the challenges that must be faced: 
➢What is amateur radio? 
➢The roles of IARU and its member-societies 
➢Recruitment into amateur radio 
➢IARU finances 
 The AC also agreed that it is essential to involve 
younger people from outside the Council in 
determining how to address these challenges and 
the three IARU regions were asked to identify 
individuals who “could take ownership of these 
topics.” 
 A small working group was named, consisting of 
IARU Region 2 Vice President Ramón Santoyo, 
XE1KK; Region 2 Area A Director George Gorsline, 

VE3YV and IARU Region 1 President Don Beattie, 
G3BJ. Using topics discussed to develop a starting 
point, the panel will aim to have a draft version of a 
plan by mid-December to address the challenges 
that would serve as a basis for further discussion. 
 IARU Region 1 (Europe, Africa and the Mideast) 
has been a leader in marshalling interest among 
next-generation radio amateurs, sponsoring 
Youngsters on the Air (YOTA) and other youth-
related activities, including a summer camp each 
year attended by young radio amateurs from 
around Region 1. IARU Region 3 noted at the 
Council meeting that it plans a Youth on the Air 
activity in Thailand next October and expressed the 
hope that Regions 1 and 2 can participate. 
 Based on a suggestion from Fred Matos, W3ICM, 
a National Telecommunications and Information 
Administration (NTIA) spectrum manager, the AC 
agreed to change the objective of the IARU HF 
World Championship contest to read as follows, 
 “To support amateur self-training in 
radiocommunications, including improving amateur 
operating skills, conducting technical investigations 
and intercommunicating with other amateurs 
around the world, especially IARU member-society 
headquarters stations, using the 160, 80, 40, 20, 15 
and 10 meter bands.” 
 According to an AC meeting document, 
Matos’ rationale is that the objective of an IARU-
sponsored activity should tie directly to the 
ITU Radio Regulations. 
 In a related matter, the Council agreed to 
indicate to ARRL, which administers the 
competition, that it would favour relaxing rules for 
multi-operator, single transmitter, mixed-mode 
entries, which the AC views as more restrictive and 
punitive than those that apply to most other 
contests, without affecting scoring and 
adjudication. Under current rules, multi-operator, 
single transmitter, mixed-mode entries must remain 
on a band and mode for at least 10 minutes before 
changing bands or modes and violating the band 
change rules will reclassify the entry as a check log. 
The IARU event is held each July. 
 The theme for next year’s World Amateur Radio 
Day on 18 April 2020, was confirmed as “Celebrating 
Amateur Radio’s Contribution to Society.”  
 

(Continued on page 6) 

Facebook: www.facebook.com/officialsarl/  
Twitter: @SARL_Amateurs  

https://www.facebook.com/officialsarl/
https://twitter.com/SARL_Amateurs
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4U1UN news update 
 On Facebook, the United Nations Amateur Radio 
Club, 4U1UN reports the following on 20 November: 
1. Beacon is back although the antenna is literally 
being held together with tape and chewing gum at 
this point. Not sure how much longer it will survive. 
2. We have managed to figure out the kinks with 
the rack mounted system. Additionally, Elecraft 
fixed and returned our malfunctioning K3. We ran a 
few quick tests today and seems everything is finally 
functioning as it should. That said, you should start 
to hear 4U1UN back on the air very soon. Some may 
have had the good fortune of working Adrian today 
while he ran some tests. 
 The United Nations Amateur Radio Club's 
(4U1UN) Facebook can be viewed at 
https://www.facebook.com/United-Nations-
Amateur-Radio-Club-4U1UN-169357566427247 
 
FCC seeks to clear radio amateurs out of 3,4 GHz 
 An FCC Notice of Proposed Rulemaking (NPRM) 
proposes to remove the existing non-federal 
allocations in the 3,3 - 3,55 GHz band. The FCC say, 
“By taking the initial step needed to clear the band 
of allocations for non-federal incumbents, the 
Commission furthers its continued efforts to make 
more mid-band spectrum potentially available to 
support next generation wireless networks, 
consistent with the mandate of the MOBILE NOW 
Act.” 
 What the NPRM Would Do: 
➢ Propose to clear the 3,3 - 3,55 GHz band of 

existing non-federal users by removing the 
non-federal secondary radiolocation and 
amateur allocations in the 3,3 - 3,55 GHz 
band; 

➢ Propose to relocate incumbent non-federal 
users out of the band; 

➢ Seek comment on relocation options and 
transition mechanisms for incumbent non-
federal users, either to the 3,1 - 3,3 GHz band 
or to other frequencies; 

➢ Seek comment on how to ensure that non-
federal secondary operations in the 3,1 - 3,3 
GHz band will continue to protect federal 
radar systems; and 

➢ Prepare the band for possible future shared 
use between commercial wireless services and 
federal incumbents, potentially making as 
much as 250 megahertz of spectrum available 
for flexible use, including 5G. 

 
Regarding the Amateur and Amateur-Satellite 
Service allocation they say, 
12. With respect to amateur operations, is there 
sufficient existing amateur spectrum in other bands 
that can support the operations currently 
conducted in the 3,3 - 3,55 GHz band? We note that 
the 3,40 – 3,41 GHz segment is designated for 
communications to and from amateur satellites. We 
seek comment on: the extent to which the band is 
used for this purpose, whether existing satellites 
can operate on other amateur satellite bands, and 
on an appropriate timeframe for terminating these 
operations in this band.  
 
TQSL: New Version 
 A new version (v2.5.1) of LoTW's Trusted QSL 
(TQSL) has been released http://www.arrl.org/tqsl-
download. This version has new features as well as 
corrections for defects found since TQSL 2.4.7 was 
released. This release also includes an update to the 
most recent TQSL configuration file. TQSL 2.5.1 can 
be installed to upgrade any older version of TQSL. 
 On all three supported platforms (Windows, 
MacOS and Linux), installing TQSL 2.5.1 will replace 
older versions of Trusted QSL while preserving your 
Call sign Certificates, Station Locations and 
preferences. 
 
DXCC NEWS 
 The following operations have been reportedly 
approved (Tanzania operation web page 
www.i2ysb.com/idt/) for DXCC credit as well as the 
LoTW certificates: 5I5TT - Tanzania; 2020 operation 
and 5I4ZZ - Tanzania; 2020 operations 
 
Possible New DXCC Entity (Country) 
 On 23 November, more than 200 000 registered 
voters on the Islands of Bougainville, part of the 
Papua New Guinea (PNG), headed to the polls to 
cast their ballots to choose between "greater 
autonomy within PNG or full independence." Voting 
will continue until 7 December. Read the complete 
story at www.bbc.com/news/world-asia-50009912 
or www.aljazeera.com/news/2019/11/bougainville-
vote-world-newest-country-191120052528346.html 
or www.bloomberg.com/news/articles/2019-11-20/
-60-billion-mine-propels-bougainville-s-
independence-vote or www.theguardian.com/
world/commentisfree/2019/nov/21/peace-
agreements-normally-fail-within-five-years-
bougainville-is-a-lesson-to-us-all  

(In the News from page 5) 

https://www.facebook.com/United-Nations-Amateur-Radio-Club-4U1UN-169357566427247
https://www.facebook.com/United-Nations-Amateur-Radio-Club-4U1UN-169357566427247
http://www.arrl.org/tqsl-download
http://www.arrl.org/tqsl-download
http://www.i2ysb.com/idt/
https://www.bbc.com/news/world-asia-50009912
https://www.aljazeera.com/news/2019/11/bougainville-vote-world-newest-country-191120052528346.html
https://www.aljazeera.com/news/2019/11/bougainville-vote-world-newest-country-191120052528346.html
https://www.bloomberg.com/news/articles/2019-11-20/-60-billion-mine-propels-bougainville-s-independence-vote
https://www.bloomberg.com/news/articles/2019-11-20/-60-billion-mine-propels-bougainville-s-independence-vote
https://www.bloomberg.com/news/articles/2019-11-20/-60-billion-mine-propels-bougainville-s-independence-vote
https://www.theguardian.com/world/commentisfree/2019/nov/21/peace-agreements-normally-fail-within-five-years-bougainville-is-a-lesson-to-us-all
https://www.theguardian.com/world/commentisfree/2019/nov/21/peace-agreements-normally-fail-within-five-years-bougainville-is-a-lesson-to-us-all
https://www.theguardian.com/world/commentisfree/2019/nov/21/peace-agreements-normally-fail-within-five-years-bougainville-is-a-lesson-to-us-all
https://www.theguardian.com/world/commentisfree/2019/nov/21/peace-agreements-normally-fail-within-five-years-bougainville-is-a-lesson-to-us-all
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D 
ie SARL word in 2020 ‘n volle 95 jaar 
oud en groei steeds van krag tot krag. 
Ons herleef elke jaar die opwinding van 
radio, 'n tegnologie wat die wêreld 

verander het en dit nog steeds op verskillende 
vlakke in ons samelewing daagliks doen. As Radio-
amateurs is ons bevoorreg om deel hiervan te 
wees. 
 Die fokus van die wêreld was vir baie jare op 
die HF-spektrum gewees, maar namate ons ons 
negentigste jaar van georganiseerde amateur radio 
in Suid-Afrika betree, verander hierdie fokus vinnig 
en beweeg dit na die BHF, UHF en mikrogolf 
spektrum. Alhoewel die kommersiële wêreld glo 
dat hierdie deel van die radiospektrum soveel meer 
het om te bied, verskil die opinie ook nie in die 
amateur radio omgewing nie. Die BHF en hoër 
spektrum bied baie nuwe geleenthede vir Radio 
Amateurs om aan die wêreld te wys dat wat ons in 
1925 gemotiveer het, nog dieselfde is en steeds 
groei. 
 Met die vakansieseisoen op hande, bied dit ons 
die geleentheid om projekte te voltooi wat soveel 
van ons op die agtergrond geplaas het. Dit is 'n tyd 
waarin ons dit kan geniet om met ons mede-
amateur vriende te gesels en meer tyd het om 
saam met familie en vriende te spandeer. 
 Ons was hierdie jaar bevoorreg om vele 
geleenthede te ervaar wat die amateur radiodiens 
vir ons bied. Vanaf die uitstalling by Hobby-X in 
Johannesburg gedurende Maart vanjaar waar ons 
eerste klas interaksie met die algemene publiek oor 
die amateur radio uitstalling gehad het tot 
interaksie met die RAE-kandidate. Dit sluit in die 
blootstelling aan die vele prestasies van individue, 
groepe en klubs tot ons Tegnologie dag en 'n 
algemene jaarvergadering gedurende April vanjaar 
in Stellenbosch. 
 Die SARL is geseënd om 'n toegewyde span 
vrywilligers, lede en geaffilieerde klubs te hê wat 
ons met hul ongelooflike lojaliteit ondersteun het 
om te verseker dat 2019 afsluit as nog 'n 
onvergeetlike jaar. Julle harde werk, deelname en 
ondersteuning het verseker dat ons in staat was 
om saam te leef, te lag, te groei, te 
eksperimenteer, te werk en te leer. 
 Die Raad en myself wens ons lede en hul 
gesinne 'n veilige en feestelike vakansie toe met die 
hartlike groete vir die seisoen. Mag u en u geliefdes 

'n aangename vakansietyd beleef, en 'n nuwe jaar 
gevul met vrede, vreugde en sukses tegemoet 
gaan. 
 

T 
he SARL will be 95 years old in 2020 and 
is still going strong, every year we are 
reliving the magic of radio, a technology 
that has transformed the world and is still 

doing so every day. As Radio Amateurs we are 
privileged to be part of this.  
 For many years the focus of the world was on 
the HF spectrum but as we are entering our 
ninetieth year of organised amateur radio in South 
Africa this focus is fast changing and shifting to the 
VHF, UHF and microwave spectrum. While the 
commercial world believe that this portion of the 
radio spectrum has so much more to offer, this is 
no different to amateur radio. The VHF and higher 
spectrum open many new opportunities to Radio 
Amateurs to show the world that what motivated 
us in 1925 is still alive and growing.  
 With the holiday season upon us, providing us 
with opportunities to complete those projects that 
so many of us have on the back burner. It is a time 
when we can enjoy talking to our fellow amateur 
friends and have more time to spend with family 
and friends.  
 This year we have been privileged to 
experience the many opportunities that the 
amateur radio service provides us with. From the 
exhibition stand at Hobby-X in March this year, 
interacting with the general public showcasing the 
radio amateur service to networking with the RAE 
candidates including the many achievements of 
individuals, groups along with clubs to our 
Technology day and AGM held during April in 
Stellenbosch. 
 The SARL is blessed to have a dedicated team of 
volunteers, members and affiliated clubs who, with 
their unbelievable loyalty and support, have helped 
us to make 2019 another memorable year. Your 
hard work, participation and support ensured that 
we were able to live, laugh, grow, experiment, 
operate and learn together. 
 Council and I wish our members and their 
families a safe and festive holiday with the 
warmest of Season’s Greetings. May you and your 
loved ones experience an enjoyable holiday season 
and a New Year filled with peace, joy and success. 

95 Years and Going Strong  

Nico van Rensburg, ZS6QL, SARL President  
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T 
he Sandton ARC and the Hammies ARC are hosting the 2020 SARL 
National Convention over the weekend of 3 to 5 April 2020 at the 
Wanderer’s Club www.thewanderersclub.co.za/ in Illovo, 
Johannesburg.  

 The SARL Symposium will be held during the afternoon of Friday 3 April. The 2020 Annual General 
Meeting will be held on Saturday morning 4 April and the SARL 95 Dinner Dance on Saturday evening with 
Eddie Eksteen and the LM Radio Band. 
 The closing date for motions, nominations for trophies and awards, nominations for the SARL Hall of 
Fame and nominations to serve on Council is midnight on Friday 31 January 2020 and must be sent to the 
League Secretary at secretary@sarl.org.za. 
 At the 2018 SARL National Convention in Pretoria there was 107 members present at the AGM, there 
was 75 members present at the 2019 AGM in Stellenbosch. Can the 2020 AGM set a new record? 
 Council will apply for a special call sign for the SARL 95 year. 
 
Nomination to serve on Council 
 In terms of Rule 16.9 of the Rules of the SARL, 50% of the Councillors will stand down at the 2020 
AGM. This is a call for nominations to serve on the SARL Council as there will be 5 vacancies to be filled. 
 The following members of the Council will stand down at the 2020 AGM and are available to stand 
again, should they be nominated: Rassie Erasmus, ZS1YT; Dennis Green, ZS4BS; Chris Turner, ZS6GM and 
Louw Erasmus, ZS6LME.  
 
Benoeming om op die Raad te dien 
 Ingevolge Reël 16.9 van die Reëls van die SARL, sal 50% van die Raadslede op die 2020 AJV uittree. Dit 
is 'n beroep op nominasies om in die SARL-raad te dien, aangesien daar 5 vakatures sal wees. 
 Die volgende lede van die Raad sal op die Algemene Jaarvergadering van 2020 uittree en is beskikbaar 
om weer te dien so hulle benoem word: Rassie Erasmus, ZS1YT; Dennis Green, ZS4BS; Chris Turner, 
ZS6GM en Louw Erasmus, ZS6LME.  
 
SARL Honours 
 Honorary Life Membership. The SARL’s highest honour. Rule 1.4, 1.5.1 and 28.2.1 - Constitution and 
Rules of the SARL 
 Willie Wilson Gold Badge. Awarded by Council to a SARL member that gave exceptional and 
meritorious service to the League. Rule 28.2.2 
 Jack Twine Merit Award. To recognise qualities such as unselfishness, clean operating and a genuine 
interest in Amateur Radio and its affairs. This prestigious Award will be made to SARL members who, in 
the opinion of their fellow amateurs and the League's Council, exemplify the qualities desirable in a Radio 
Amateur. Rule 28.2.3. 
 SARL Hall of Fame. The SARL Hall of Fame honours those individuals, whether licensed amateurs or 
not, who have made significant contributions to amateur radio; who not only excel in personal 
performance in major areas of amateur radio but who also “give back” to the hobby in outstanding ways. 
 
Technical Awards 
 The Icom Excellence Award.  This award is bestowed annually by Council on the SARL member who 
through his/her activity in the Amateur Radio Service has brought international recognition to South 
Africa by either the achievement of a VHF/UHF long distance record which is internationally recognized by 
the IARU, or by service to the Republic of South Africa or the SARL in the field of scientific research using 
the amateur spectrum, or in promoting the amateur service internationally or as Council may determine 
from time to time.  

(Continued on page 9) 

The 2020 SARL National Convention 
SARL 95 (1925 - 2020) 

https://www.thewanderersclub.co.za/
mailto:secretary@sarl.org.za
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 The Tinus Lange 7066 Technical Excellence Award. See the bottom of the page. 
 The SAATI Technology Award. The South African Amateur Telecommunication Institute has tasked 
the SARL to present an annual award on its behalf. The purpose of the award is to stimulate development 
of and activity on Amateur Radio bands in South Africa by rewarding radio amateurs who have 
contributed materially to this goal. New and lesser known modes of operation are preferred. The award 
recognises contributions such as the development of a digital or analogue operating mode, contributing 
to amateur radio over an extended period or by materially contributing to Radio ZS.  
  
Operating Awards 
 The Barney Joel Trophy. Awarded by Council to any SARL member for the best performance during 
the year whilst working HF mobile. This award could be made for performance by an individual in rally or 
another public event communication, etc. 
 Bert Buckley Six Metre Trophy. Awarded by Council to any SARL member for his/her individual 
achievements with transmissions in the six-metre amateur band.  
 Radio ZS Four Metre Floating Trophy. Awarded by Council to the SARL member who achieved the 
longest distance on the 4 metre band during the year 
 Arthur Hemsley 2 metre Trophy. Awarded by Council to a SARL member for his/her individual 
achievements with transmissions in the 2 metre amateur band. This award is made for extraordinary 
performance on EME or modes such as Tropospheric propagation.  
 Radio ZS Two Metre Floating Trophy. Awarded by Council to the SARL member who achieved the 
longest distance on the 2 metre band during the year 
 Joseph White Plaque. Awarded by Council to any SARL member for exceptional achievements in 432 
MHz or higher during the past year. This is not awarded for the longest distance worked, but for all round 
achievements. 
 The Brian Jones, ZS6BV, SOTA ZS Award. Awarded by SOTA SA to the ZS amateur who contributed 
most towards the SOTA ZS programme in the past year.  
 
Radio ZS Awards 
 Gary Immelman RA Heritage Award Floating Trophy. Awarded by the Editor of Radio ZS for the best 
article of an historic nature of an event that occurred more than 5 years previously or an interesting 
personality that has played an important part in the development of Amateur Radio in years gone by. 
 JJ Pienaar Trophy. Awarded by the Editor of Radio ZS for the best article published in Radio ZS during 
the past year. 

(The 2020 National Convention from page 8) 

(Continued on page 10) 

D 
o you enjoy building pieces of equipment to use in or outside the 
Shack? Or software to use for amateur radio? Well then how 
about entering for the 2020 Tinus Lange 7066 Technical Excel-
lence Award? The award is bestowed annually on the League 

member who submits a technical project in any of the following categories – 
a) the design and/or construction of projects such as a pre-amp, SWR bridge, 
patching unit, automatic ID'er, practical antenna ideas, mast, portable gear, 
power supplies, antenna. etc., or b) any software for use in Amateur Radio. 
 The submission must include the actual items (if size and mass allow) or photographs (particularly in 
the case of antennas, masts, etc.) and a complete write-up in article form with illustrations/pictures, 
ready for publication in Radio ZS - radiozs@sarl.org.za. All entries to be displayed (where practical, other-
wise photographs) at the 2020 SARL National Convention and the Award will be presented at the Annual 
Awards Dinner. The Award is a framed certificate and a cash award of R1 000. The closing date for entries 
is Friday 31 January 2020 and must be sent to secretary@sarl.org.za.  

The 2020 Tinus Lange 7066 Technical Excellence Award 
Win R1 000 with your project! 

mailto:radiozs@sarl.org.za
mailto:secretary@sarl.org.za
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Excellence Award 
 SARL Young Amateur Excellence Award. This award 
will focus on recognising youth achievements in Amateur 
Radio. Currently there is no award for the youth and this 
award will address the need for recognising the 
achievements of our younger generation. Nominees must 
be licenced radio amateurs and under 25 years. 
 SARL Club Excellence Award. To recognise on an annual basis affiliated Clubs that have made an 
exceptional and significant contribution in promoting and growing the amateur radio service. 
 SARL Certificate of Recognition. This certificate focuses on individuals, groups or organisations 
(members and non-members) who have supported, achieved excellence in various aspects of the hobby 
or and made a significant contribution to the amateur radio service. 
 
Motions 

 In terms of Rule 11.3 of the Rules of the SARL, Members are 
hereby invited to submit motions for discussion at the AGM.  
 
Mosies 
 Ingevolge Reël 11.3 van die Reëls van die SARL, word lede 
hiermee uitgenooi om mosies vir bespreking op die AJV voor te 
lê. 
 
The nomination forms and the motion cover sheets can be 
found at http://www.sarl.org.za/members/agm/

AGMMembers.asp. Please unsure that all the required signatures have been obtained before submitting 
the forms. 

(The 2020 National Convention from page 9) 

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

availability 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 

http://www.sarl.org.za/members/agm/AGMMembers.asp
http://www.sarl.org.za/members/agm/AGMMembers.asp
mailto:zs6wwj@gmail.com
mailto:zs6wwj@gmail.com
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F 
riday 22 November saw WRC-19 conclude its month long biggest ever conference. Many of the 
3 300 delegates had started to travel home even before the release of the ‘Provisional Final 
Acts’ and closing ceremony. 
 The ITU website has released the provisional acts as a huge 567-page PDF document – a 

tribute to the hardworking editorial and translation teams at the conference. These provisional acts are 
due to come into force on 1 January 2021, so no early changes are currently expected in practice. 
 
Highlights for amateur radio include:  
 AI-1.1: 50 MHz for Region-1 has been a remarkably successful result considering the diverse position 
and challenges faced over the years in preparatory studies.  
 The decision comes after more than three weeks of strenuous negotiations to reconcile widely 
disparate views of Region 1 administrations. The result is a dramatic improvement in the international 
Radio Regulations for amateurs in Region 1. Prior to WRC-19 there had been no ITU frequency allocation 
for Region-1 apart from those named in ITU footnote 5.169 for Africa and some national usage. The new 
situation is summarised below: 
➢ The amateur service now has a ‘baseline’ secondary allocation of 50 - 52 MHz in the main ITU 

allocation table for Region 1. 
➢ A total of 44 named Region 1 countries will now have a primary allocation in all or part of the 50 - 

54 MHz band, including… 
➢ 14 CEPT countries – which will have a 500 kHz primary allocation in the 50,0 - 50,5 MHz band, as 

part of their overall 50 - 52 MHz allocation, a major improvement for amateurs in Europe. 
➢ 26 African and Middle East Countries who will have the full 50-54 MHz range on a Primary basis 
➢ Primary allocations thus see a significant expansion in Africa and the Middle East (see map below) 
➢ The Russian Federation has opted for a smaller but very welcome 200 kHz secondary allocation in 

the 50,08 - 50,28 MHz band. 
➢ African countries with previous primary allocations under footnote RR5.169 retain their current 

(Continued on page 12) 

World Radio Conference 2019  
Report from the RSGB 

IARU at WRC-19 – Hans Blondeel Timmerman, PB2T, Bryan Rawlings, VE3QN, Dave Court, EI3IO, Ulrich Mueller, 
DK4VW, Dave Sumner, K1ZZ, Dale Hughes, VK1DSH and Murray Niman, G6JYB: Image credit DK4VW  
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status in the 50 - 54 MHz frequency band. 
 AI-1.7: Small Satellites which are increasingly commercial have been granted access to the space 
operations bands at 137/149 MHz away from amateur allocations 
 AI-1.13: High frequency 5G Mobile will not change our status in 47 GHz and has masks that should 
protect amateur and critical passive services at 24 GHz and just below 
 AI-1.15: 275 - 450 GHz – access preserved via footnote 5.565 
 AI-1.16: 5 GHz Wi-Fi will see most expansion below amateur radio in the 5 150 – 5 250 MHz band, 
reducing its impact on our 5 725 - 5 850 MHz range 
 AI-8: Footnotes – an upgrade saw Brazil and few other South American countries achieve Primary 
status in 430 MHz for the amateur service on a national basis. Iran withdrew its name from the 136 kHz 
restrictions 
 AI-9.1.6: Wireless Power – No Change to the radio regulations, but a welcome guidance note in the 
minutes to guide further studies 
 AI-10 Future Agenda: Better scoping of the WRC-23 study item that will review 1 240 – 1 300 MHz 
(Galileo receiver protection etc), as well as mitigation or deferral of some other items of concern 
 
The WRC-19 Provisional Final Acts https://www.itu.int/en/ITU-R/conferences/wrc/2019/Documents/PFA-
WRC19-E.pdf  
 

(Well, I know that the 50 MHz band plan will be on the agenda of the VHF/UHF and Microwaves 
Committee (C5) meeting at the 2020 IARU Region 1 General Conference in Novi Sad, Serbia in October 
2020. South Africa has access to 50 to 54 MHz, but I doubt if the full spectrum is used. Editor)  

(World Radio Conference 2019 from page 11) 

J 
oin us for a day of experimenting with an amazing new digital mode that uses the weak signal 
magic from FT8 and gives us keyboard to keyboard chats, store and forward messaging, acknowl-
edgments of received messages and the ability to easily relay a message for a distant third-party 
through one or more stations. 

 JS8 (the mode) and JS8Call (the software) are easy to set up. Join us on 40 m on 7 078 USB. We aim to 
be active during the entire day. JS8 is a great mode for South Africa because of the distances and relative-
ly small number of hams that are active. Even with a noisy QTH you can participate in real conversations 
with actual humans. 
 Download the Software http://js8call.com/ and join the ZS JS8 WhatsApp group https://
chat.whatsapp.com/Iob8IGdQ1OUJdPYiJFDMyh 

  

https://www.itu.int/en/ITU-R/conferences/wrc/2019/Documents/PFA-WRC19-E.pdf
https://www.itu.int/en/ITU-R/conferences/wrc/2019/Documents/PFA-WRC19-E.pdf
http://js8call.com/
https://chat.whatsapp.com/Iob8IGdQ1OUJdPYiJFDMyh
https://chat.whatsapp.com/Iob8IGdQ1OUJdPYiJFDMyh
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W 
hile NASA is delighted that the next solar cycle is predicted to be the weakest in 200 years, 
many others who rely on the ionosphere to produce high frequency propagation (HF) will 
be less enthusiastic while satellite owners will also be delighted with a lower possible solar 
impact on their operations. 

 The last astronauts of the Apollo programme were lucky, they missed some really bad weather en-
route. This was not a hurricane or heat wave, but space weather – the term for radiation in the solar 
system, much of which is released by the Sun.  
 In August 1972, right in between the Apollo 16 and Apollo 17 missions, a solar storm occurred sending 
out dangerous bursts of radiation. On Earth, we are protected by the magnetic field, but out in space, this 
would have been hazardous for the astronauts. 
 The ability to forecast these kinds of events is increasingly important as NASA prepares to send the 
first woman and the next man to the Moon under the Artemis programme. Research now underway may 
have found a reliable new method to predict this solar activity. The Sun's activity rises and falls in an 11-
year cycle. The forecast for the next solar cycle says it will be the weakest of the last 200 years. The 
maximum of this next cycle, measured in terms of sunspot number, a standard measure of solar activity 
level, could be 30 to 50% lower than the most recent one. The results show that the next cycle will start in 
2020 and reach its maximum in 2025. 

 Sunspots are regions on the Sun with magnetic fields thousands of times stronger than the Earth's. 
Fewer of them at the point of maximum solar activity means fewer dangerous blasts of radiation. 
 Both the forecast and the improving ability to make such predictions about space weather are good 
news for mission planners who can schedule human exploration missions during periods of lower 
radiation, when possible. 

(Continued on page 14) 

Solar activity forecast for next decade favourable for space 
exploration 
Hans van de Groenendaal, ZS6AKV             First published in EngineerIT 

Fig. 1: On 31 August 2012, a long filament of solar material that had been hovering in the sun’s atmosphere, the 
corona, erupted out into space. This coronal mass ejection — an immense cloud of magnetised particles — travelled 
at over 1 400 km/h. The ability to forecast these kinds of events on the sun is increasingly important as NASA 
prepares to send humans to the moon under the Artemis programme. NASA’s Goddard Space Flight Centre. 
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 The new research was led by Irina Kitiashvili, a researcher with the Bay Area Environmental Research 
Institute at NASA’s Ames Research Centre, in California’s Silicon Valley. Observations from two NASA 
space missions were combined, the Solar and Heliospheric Observatory and the Solar Dynamics 
Observatory with data collected since 1976 from the ground-based National Solar Observatory. 
 One challenge for researchers working to predict the Sun’s activities is that scientists don’t yet 
completely understand the inner workings of the Sun. Plus, some factors that play out deep inside the 
Sun cannot be measured directly. They must be estimated from measurements of related phenomena on 
the solar surface, like sunspots. 
 Kitiashvili’s method differs from other prediction tools in terms of the raw material for its forecast. 
Previously, researchers used the number of sunspots to represent indirectly the activity of the solar 
magnetic field. The new approach takes advantage of direct observations of magnetic fields emerging on 
the surface of the Sun, data which has only existed for the last four solar cycles. 
 Mathematically combining the data from the three sources of Sun observations with the estimates of 
its interior activity generated a forecast designed to be more reliable than using any of those sources 
alone. 
 In 2008 the researchers used this method to make their prediction, which was then put to the test as 
the current solar cycle unfolded over the past decade. It has performed well, with the forecast strength 
and timing of the solar maximum aligning closely with reality. 
 
New Research points to Plasma Tsunamis to trigger a new solar cycle 
 New research carried out by scientists Scott W. McIntosh, Robert J. Leamon, Ricky Egeland, Mausumi 
Dikpati, Yuhong Fan and Matthias Rempel at the US National Centre for Atmospheric Research (NCAR) has 
shed more light on the ability to forecast when one solar cycle ends and a new one starts. In two scientific 
papers scientists painted a picture of how solar cycles suddenly die potentially causing tsunamis of plasma 
to race through the Sun’s interior and triggering the birth of the next sunspot cycle a few weeks later.  

(Solar activity forecast from page 13) 

(Continued on page 15) 

Fig. 2: The computer model simulation shows a solar tsunami which is initiated at the sun’s equator. As the tsunami 
travels towards the poles, it floats the toroidal magnetic field (white lines) travelling deeper in the solar interior. As 
these bands are lifted to the surface, they erupt as sunspots on the solar surface Visualisation by Mausumi Dikpati 
NCAR. 
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 While the scientific community have known that solar cycles last approximately 11 years, predicting 
when a cycle ends and the next cycle starts has been challenging to pin down with any accuracy, they 
believe with their new research that could change. 
 In one of the studies, which relies on nearly 140 years of solar observations from the ground and 
space, the scientists can identify “terminator” events that clearly mark the end of a sunspot cycle. With an 
understanding of what to look for in the run up to these terminators, it is predicted that the current solar 
cycle (Solar Cycle 24) will end in the first half of 2020, kicking off the growth of Solar Cycle 25 very shortly 
thereafter. 
 In a second study, motivated by the first, scientists explored the mechanism for how a terminator 
event could trigger the start of a new sunspot cycle using a sophisticated computer model. The resulting 
simulations show that “solar tsunamis” could provide the connection and explain the Sun’s remarkably 
rapid transition from one cycle to the next. 
 The evidence for terminators has been hidden in the observational record for more than a century, 
but until now, scientist didn’t know what they were looking for. By combining such a wide variety of 
observations over so many years, it was possible to piece together these events and provide an entirely 
new look at how the Sun’s interior drives the solar cycle.” 
  “In the next year, we should have a unique opportunity to extensively observe a terminator event as 
it unfolds and then to watch the launch of Sunspot Cycle 25,” McIntosh said. “We believe the results, 
especially if the terminator arrives when predicted, could revolutionise our 
understanding of the solar interior and the processes that create sunspots and 
shape the sunspot cycle.” 
 If you are planning a trip to the moon, 2024 seems a good time to heed US 
president Donald Trump’s call to travel to the moon on an NSA mission and stay 
there? But according to Trump it is only first for women. 

(Solar activity for from page 14) 
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F 
or all the successes of modern weather forecasting, where hurricanes, blizzards and even 
notoriously unpredictable tornadoes are routinely detected before they strike, reliably 
predicting one aspect of nature’s fury has eluded us: earthquakes. The development of plate 
tectonic theory in the middle of the 20th century and the construction of a worldwide network 

of seismic sensors gave geologists the tools to understand how earthquakes happened and even provided 
the tantalizing possibility of an accurate predictor of a coming quake. Such efforts had only limited 
success, though and enough false alarms that most efforts to predict earthquakes were abandoned by the 
late 1990s or so. 
 It may turn out that scientists were looking in the wrong place for a reliable predictor of coming 
earthquakes. Some geologists and geophysicists have become convinced that instead of watching the 
twitches and spasms of the earth, the state of the skies above might be more fruitful. And they are using 
the propagation of radio waves from both space and the ground to prove their point that the ionosphere 
does some interesting things before and after an earthquake strikes. 
 
Under Pressure 
 While records of the occurrence of earthquakes and their aftermath stretch far back into history, it is 
only fairly recently that we’ve learned what actually causes the earth to shake. The geophysics are 
complicated, but the basics are easy to grasp; when vast tectonic plates floating on the molten rock of the 
Earth’s mantle move relative to each other at fault lines, friction causes them to stick together. Strain 
accumulates between them and when the strain finally overcomes the frictional forces opposing it, the 
immense potential energy stored in the deformed rock is released and the ground moves. 
 Early attempts at predicting earthquakes relied on everything from changing levels of water in wells to 
strange animal behaviour, on the theory that precursor movements at a fault could result in infrasonic 
vibrations that animals were somehow picking up on. Geologists also tried to tease patterns out of the 
nearly constant stream of tremors and small earthquakes detected by their seismogram networks, 
correlating them to larger quakes after the fact. Despite decades of effort, none of this paid off. 
 It would take a major earthquake and a serendipitous observation by a scientist with a uniquely 
prepared mind to change the earthquake detection paradigm. After the catastrophic Tohoku earthquake, 
the magnitude 7,9 event that crippled the Fukushima-Daichi nuclear plant, caused a devastating tsunami 

(Continued on page 17) 

HF Propagation and Earthquakes 
Dan Maloney 
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and claimed nearly 16 000 lives in March 2011, most scientists were poring over seismographic data to 
learn more about the quake. But Professor Kosuke Heki of Hokkaido University in Japan had another 
thought: what if there had been changes to the ionosphere as a result of the earthquake? https://
en.wikipedia.org/wiki/2011_T%C5%8Dhoku_earthquake_and_tsunami 
 Heki is an expert in space geodesy, the exploration of the Earth’s shape, position in shape and 
gravitational field using mainly space-based systems. He knew that changes in the ionosphere can affect 
GPS and GNSS receivers on the ground and with Japan’s vast network of receivers to keep track of the 
smallest of movements of the Earth’s crust, he was able to spot an anomalous build-up of electrons 
directly above the epicentre of the quake. What is more, the build-up preceded the start of the quake by 
40 minutes. https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2011GL047908  

 On the face of it, it seems a bit far-fetched that the ionosphere could somehow react to what is 
happening deep within the Earth. But there turn out to be deep electrical connections between the Earth 
and the atmosphere. The key to understanding these connections is in the microfractures that occur in 
rock at faults that are about to rupture. The strain that builds up in rock at a geological fault is not 
released in a single event. Think of breaking a pencil by slowly bending it – the pencil bends at first, the 
paint starts to crack, you hear a faint crackling as wood fibres begin to burst and then the pencil suddenly 
pops in two. Rock behaves very much the same way, if on a much different scale and it is the 
microfractures that occur before the main fracture that can power ionospheric disturbance. 
 The theory goes that chemical bonds in the mineral grains of the rock, specifically the peroxy bonds 
that occur between two oxygen atoms, are broken by microfractures. This leaves a charge imbalance, 
with one side of the peroxy bond with an excess of electrons and the other side with a positive hole. 
These holes tend to migrate from high stress to unstressed areas of the rock, which leads them to 
eventually reach the surface, leaving it with a net positive charge. As stress in the rock below increases, 
the number of positive holes reaching the surface rapidly multiplies, drawing electrons from the 
atmosphere to balance the charge. The moving charges generate an enormous electromagnetic field that 
can reach all the way up to the ionosphere, creating just the kind of anomalies that Professor Heki 
observed. 
 Professor Heki has done extensive work since the Tohoku quake to improve his data and refine his 
model https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2014JA020223. He has mined historical 

(HF Propagation and Earthquakes from page 16) 

(Continued on page 18) 

Ionospheric total electron content (TEC) increased in the 40 minutes preceding the Tohoku quake, as assessed by 
surface GPS signal changes in the area near the epicentre. Source: Heki, K. (2011), Ionospheric electron 
enhancement preceding the 2011 Tohoku‐Oki earthquake, Geophys. Res. Lett., 38, L17312, 
doi:10.1029/2011GL047908. 

https://en.wikipedia.org/wiki/2011_T%C5%8Dhoku_earthquake_and_tsunami
https://en.wikipedia.org/wiki/2011_T%C5%8Dhoku_earthquake_and_tsunami
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2011GL047908
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2014JA020223
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records and reworked his calculations to satisfy his many vocal critics, but the geophysics community has 
yet to fully embrace his work. That’s understandable given the disappointment of previous attempts at 
earthquake prediction, but Heki is slowly winning over the sceptics, in part from the efforts of citizen 
scientists who have a keen interest in the state of the ionosphere and the means to study it: amateur 
radio operators. 
 
Losing the Skip 
 For all the money amateur radio operators spend on gear, most of it is useless without the 
cooperation of the ionosphere. Contacting someone beyond the line of sight relies on bouncing your 
signal off something and more often than not, that something is the refractive layer of charged particles 
swarming a couple of hundred kilometres overhead. The layers of the ionosphere ebb and flow on a 
diurnal basis, primarily under the influence of ionizing radiation from the Sun. Amateurs are tuned into 
these cycles and anything that alters the state of the ionosphere is a topic of considerable interest in 
radio circles. 

(HF Propagation and Earthquakes from page 17) 

(Continued on page 19) 

RF-Seismograph capture from 7 November 2019. Of the nine earthquakes detected by physical seismography 
worldwide that day, all of them had corresponding changes to RF propagation, as measured by the RF-Seismograph 
network. Source: VE7DXW 
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 Enter Alex Schwarz, VE7DXW, an amateur radio operator from Canada. In preparation for measuring 
propagation changes due to the 2017 solar eclipse https://hackaday.com/2017/08/24/eclipse-2017-
report-from-an-extinct-volcano/ that swept across North America, Schwarz built what he calls an “RF-
Seismograph” http://users.skynet.be/myspace/mdsr/index.html. 
 Using custom SDR software and a special down-converter tapped into the IF-stage of a shortwave 
receiver or ham transceiver, the RF-Seismograph monitors changes in wideband noise on the high-
frequency (HF) bands that hams most often use for long-distance contacts via ionospheric skip. Multiple 
stations along the path of the eclipse monitored HF propagation, but unfortunately the expected changes 
in noise levels as the Moon’s shadow blotted out the ionizing radiation of the Sun were not seen. 
 It seemed like the RF-Seismograph was a bust, but Alex kept monitoring conditions and a little more 
than a year later, a small earthquake struck off the coast of Vancouver Island. The 4,9-magnitude quake 
corresponded perfectly to a spike in the noise levels, suggesting that the ionosphere over the quake area 
was behaving as Dr Heki predicted it would. Furthermore, the current solar minimum conditions that are 
frustrating hams the world over pretty much ruled out normal solar causes for the propagation change. It 
certainly looked as if the ionospheric changes were coming from the earthquake. 
 Since then, Schwarz and his band of citizen scientists have done a retrospective study of four years of 
RF-Seismograph data, comparing it to a list of known earthquakes during the same period. Of 171 quakes 
over magnitude 6,1, their data showed a spike in noise on the 80 m band corresponding to the time of the 
earthquake. In many of those observations, the noise spike was seen significantly before the start of the 
quake. Schwarz has prepared a handy PDF guide to interpreting the information-rich seismograms, along 
with analysis of all the major quakes observed in 2016. http://www3.telus.net/public/bc237/MDSR/
IntroductionRF-SeismographandEarthqakes.pdf  
 Clearly, the RF-Seismograph is not yet ready to claim to have a solid predictive ability for earthquakes. 
For that matter, Dr Heki’s space-based observations aren’t ready to stake that claim either. But it certainly 
looks like ionospheric changes can be correlated to earthquakes both in time and space and the fact that 
the phenomenon can be observed with relatively simple equipment over a wide area means that we will 
likely know what the story is soon enough. 

(HF Propagation and Earthquakes from page 18) 

December 2019 YOTA Month activity  
 

D 
ecember is YOTA Month when several youngsters from 
Member Societies will become active on the air with 
YOTA as suffix in the call signs. From Sunday 1 December 
to Tuesday 31 December 2019, international YOTA 

stations, operated by young amateurs in their teens and early 20s, 
will attempt to make many contacts worldwide with each other. This 
event is aimed at our young generation and is an excellent 
opportunity for clubs to get youngsters on the air who are interested 
in or want to find out more about Amateur Radio. 
 It is not a formal contest, but a way to get our current young 
amateurs on the air contacting hundreds of other youngsters around 
the world. The SARL has registered a special call sign ZS9YOTA on the 
IARU Region 1 website as an educational call sign for use by clubs 
and individuals during December. All radio amateurs are welcome to enjoy a QSO with the 
youngsters, be aware that some of them are new to the radio hobby, while others are more 
experienced. 
 To reserve a slot to use the ZS9YOTA call sign on a daily basis or for more information please 
contact Noel, ZR6DX via e-mail at zr6dx@iafrica.com or alternatively to Nico, ZS6QL at 
zs6ql@mweb.co.za. The schedule and applicable rules will be available on the SARL website soon. 
Looking forward to hearing our younger generation on the air during December! 

https://hackaday.com/2017/08/24/eclipse-2017-report-from-an-extinct-volcano/
https://hackaday.com/2017/08/24/eclipse-2017-report-from-an-extinct-volcano/
http://users.skynet.be/myspace/mdsr/index.html
http://www3.telus.net/public/bc237/MDSR/IntroductionRF-SeismographandEarthqakes.pdf
http://www3.telus.net/public/bc237/MDSR/IntroductionRF-SeismographandEarthqakes.pdf
mailto:zr6dx@iafrica.com
mailto:zs6ql@mweb.co.za
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T 
he SARL congratulates the Durban ARC on its 95th birthday. The birthday function was held on 
Saturday 2 November at the Clubhouse. SARL President Nico, ZS6QL, Vice President Chris, 
ZS6GM and Treasurer Cliff, ZS6BOX attended the lunch and met with the committee, members 
and guests present.  

 Louis, ZS5LP confirmed that he was not present at the first meeting of the Club, as he had to do the 
relay of Amateur Radio Mirror International on 7 082 kHz! Ꙭ 

Durban ARC 95 years old 

Chris Turner, ZS6GM SARL Vice President; Kurt Linsin, ZS5KL DARC Secretary; Cliff Smyth, ZS6BX SARL Treasurer; 
Louis de Bruin, ZS5LP DARC Chairman and Nico van Rensburg, ZS6QL SARL President 
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H 
ello contesters, new and old. In November 2007, I 
heard that K0AD was looking for someone to write a 
column for hams getting started in contesting. Al had 
received feedback that the NCJ should include more 

information for the new contester. It would help greatly to 
understand our audience and what you are looking for. The more 
feedback that we have from you, the more that we can tailor the 
column to suit your needs. Everyone is a beginner relative to 
someone else and there is a lot of ground that we could cover. 
Since you are reading the National Contest Journal, you have probably already discovered that contesting 
has something to offer you. My guess is that as NCJ readers, most of you are not brand-new to contesting, 
but no question is too basic. Please do not hesitate to send me your questions or comments. I can be 
contacted via e-mail at k4ro@k4ro.net, or via my call book address. I look forward to hearing from you. 
 
Why contest? 
 Perhaps a good place to begin is to ask the question, why get involved with contesting at all? People 
enter the sport of radio contesting from many different places, but usually for the same reason - it is a lot 
of fun. While this may seem like stating the obvious, it is an important point to keep in mind and I will 
refer back to this simple concept. There are many different ways to have fun contesting and not 
everyone's idea of fun is the same. Some of us get a kick out of the simple act of "Can you hear me now? 
Yes, I can!" In contests, we get to repeat that feeling over and over and it is a non-stop thrill. 
 For some operators, staying up all night to the point of utter exhaustion, scraping QSOs out of the 
noise level is fun. For others, running high rates for hours on end is fun. Some operators find their joy in 
serious competition and some find their satisfaction in winning. Other operators enjoy mixing radio 
contesting with travel. Some find their joy in building the ultimate station. Some enjoy building teams and 
competing in the multi-operator categories. The point is to find out what rings your bell and then go after 
it. Some contesters seem to like a challenge. There are plenty of challenges to be faced in contesting. 
 There are aspects of contesting which may not be considered "fun" by some standards. Fierce QRM, 
exhaustion, frequency fights, poor conditions and geographic disadvantages can test a contester's spirit. 
Contesters manage to find joy in the operating, even under adverse conditions. Some are driven by 
determination, others by competition. Contesting has a special appeal, regardless of the circumstances. 
There is something that keeps us coming back. Successfully dealing with the challenges of contest 
operating can result in great personal satisfaction. 
 One aspect of contesting that many find appealing is that there is always room for growth. I have 
heard from folks who have been contesting for over 40 years and they still learn something new during 
every contest. There are many challenges and opportunities for learning. Whether it is operating 
technique, antenna design, propagation knowledge, or station construction, your imagination is the only 
limit to how far you can take it. 
 
Playing by the Rules 
 There is no doubt about it; contesting can be a lot of fun. So where to begin? My recommendation is 
to find the nearest contest and start making QSOs. However, there is one thing that we need to get 
straight from the beginning. Read and understand the contest rules and then follow the rules every time. 
This is a vitally important point. Contesting is a sport of honour. The only real thing of value that we can 
"win" (besides our own satisfaction) is the respect of our peers. It is really quite simple. Play by the rules 

each and every time. Do not be tempted to cheat because "nobody is 
watching." The truth is, many are watching and your reputation is at 
stake. While cheaters are rarely publicly ostracized, the climate is 

(Continued on page 24) 

Contesting 101 
Kirk Pickering, K4RO                                                          First published in the National Contest Journal (NCJ) 

Read and understand the 
contest rules and then 

follow the rules every time!  

mailto:k4ro@k4ro.net
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changing and more are discovered every year. Again, respect is the only thing that 
we can “win” in the contest community. Play by the rules from the start and you 
will be on the right path towards earning respect from your contesting peers. 
 
Learn by Operating 
 One of the myths that I would like to bust is that there are “secrets” to contest operating. I first heard 
this concept from K5ZD in a Dayton suite about ten years ago, but it took me a long time to understand 
what Randy was saying. After a few years of contest operating, I looked at the winner's scores and I 
thought, “there HAS to be some secret that I am missing.” The truth is, there were DOZENS of things that 
the winners were doing which were beyond my understanding at the time. I thought that if I read enough 
NCJ articles and Internet posts, I would eventually uncover these “secrets,” and then be on my way to the 
winner's circle. Now do not get me wrong. Reading the NCJ is very important, :-) and there are lots of 
things to be learned from our peers on the Internet. But the real way to learn the “secrets” of contesting 
is to OPERATE CONTESTS. Again, this may seem like stating the obvious, but this is how contesting skills 
are learned. Like learning to play a musical instrument, there are no shortcuts. Proficiency requires 
practice, period. It is through time in the operating chair making contacts that we learn the techniques 
and subtleties of contest operating. Simply put, the more time that you spend operating contests, the 
better you will become at it. While specific operating techniques will certainly be discussed here, there is 
simply no substitute for time spent in the operating chair. 
 
It is You against the Clock 
 There is one feature which all contests have in common. They have a finite operating period. There is 
a start time and an end time and your goal is to use that time as efficiently as possible. Using your time 
wisely is one of the most effective ways to improve your contest scores. Efficiency is the name of the 
game. The best operators are able to use every minute wisely and they are always concentrating on 
making the next QSO. One obvious tactic is to use as much of the available operating time as possible. If a 
contest allows ten hours of operating time, operate for ten hours. If a contest allows for 48 hours, 
operate as much of that time as you can. In future columns we will discuss ways to use each minute more 
efficiently. Efficiency and accuracy are the goals of the contest operator. 
 
Identifying Call Signs 
 Another feature which all contests share is the need to quickly and accurately identify signals. 
Determining a station's call sign is perhaps the single most important skill for a contest operator to 
develop. The goal is to be able to determine a signal's complete call sign the moment that the call sign is 
sent. Whether in Search and Pounce (S&P) mode or running stations, the quicker that you can become at 
identifying call signs, the quicker that you can complete a QSO and proceed to the next one. The best 
contest operators are able to identify a station with one call, regardless of signal strength. Some 
operators can even identify a station when one of the characters is wiped out, based on acute timing 
skills, their knowledge of active call signs and propagation conditions. 
 
How do I start making contacts? 
 There are so many contests to choose from nowadays, that just about every weekend presents an 
opportunity to hone your contest skills. Read through the contest calendars available on the Internet 
(search for WA7BNM Contest Calendar or download the HF Happenings newsletter. Ed.) and look for 
contests featuring your favourite mode and/or bands. Study the rules and figure out the exchange. Turn 
on your radio and find the band with the most activity. Set up a blank logbook page with columns for the 
exchange information or use one of the many contest logging programs available. Tune the bands and 
listen to some of the activity and find people making contest contacts. Listen to a few QSOs to get a feel 
for the rhythm of a contact, then, wait no longer! Call someone and make a QSO. Log the information for 
the contact and then go make another one. You are now on your way to learning the skills and thrills of 
contest operating. Now go make some more contacts. 

(Contesting 101 from page 23) Contesting is a 
sport of honour 
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T 
he year is coming close to its end. The three RaDAR 
Challenges have been completed locally and internationally, the hotspots - South Africa and the 
USA. Many thanks to Greg, N4KGL for his consistent promotion of RaDAR in the USA through 
action, you tube videos and his daily RaDAR newsletter which always makes interesting reading 

and viewing. 
 During the recent contest, conditions were not good as they have been for most of the year. Eddie, 
ZS6BNE was thinking that maybe the level for the RaDAR challenge was too high and needed to be looked 
at for future years. It is the time for changes to the “Blue book”, the SARL’s contest manual. 
 On mentioning of the possibility of changes, Sid, ZS5AYC and his XYL Adele, ZS5APT said they were 
quite happy with the levels required for the RaDAR Challenge. They even mixed their RaDAR Challenge 
with SOTA activations this November and did very well indeed. 
 Kobus, ZS6BOS did exceptionally well again during this challenge even walking longer distances 
between activation points. This proved to Eddie that the levels required for the RaDAR Challenge are 
achievable and no changes need to be made. 
 The April 2020 date clashes with the SARL National Convention but considering that the Rugby final 
between South Africa and England played in Japan did not deter the few diehards that usually take on the 
challenge, the SARL AGM will be no less. The times are not fixed and choosing your four hour period 
within the twenty four hours available, anything can be fit in. 
 Publicising the RaDAR Challenge a week or two before any RaDAR Challenge has been proven to be a 
waste of time. Eddie, as always, tried the satellites again seeing HF conditions were extremely difficult but 
could only make one contact per satellite pass. It is quite sad that the majority of amateurs do not make 

the effort to support those trying to make a 
difference. It may be different in other parts of the 
world but sadly that is the case in ZS. 
 Kobus, ZS6BOS made use of two metre simplex 
at times and left early in the morning. He used 80 
metres too. One thing that really starts to show is 
that QRP is becoming more and more difficult as 
high power stations are the norm amongst new 
radio amateurs. The very few CW operators in 
South Africa is also a contributing factor. 
 Possibly this post that is included in the monthly 
Radio ZS will fall on deaf ears as are the numerous 
advertisements made before each challenge. 
Apologies for the negative views but it needs to be 
said. We, as radio amateurs need to support each 
other. I have said that so many times – it makes no 
difference. 
 But, the level of RaDAR will remain as it is. It is 
achievable. The dates and times will remain. We will 
fit in. We look forward to the new challenges we 
will face in 2020. 
 
 
 
 

RaDAR News: Where are the chasers?  
Eddie Leighton, ZS6BNE 

“It is quite sad that the majority of amateurs do not make the effort 
to support those trying to make a difference.” 
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An Emergency Service Day at the Kathu Village Mall and SARL Hamnet was invited, so we set up a station. 
Carel Reyneke, ZS3CA; Gerhard Coetzee, ZS3TG; Giepie van Zyl, ZS3GP and Roy Walsh, ZS3RW were at the 
event.  

RaDAR News: Where are the chasers?  
Eddie Leighton, ZS6BNE 

Carel Reyneke, ZS3CA; Giepie van Zyl, ZS3GP; Roy Walsh, ZS3RW and Gerhard Coetzee, ZS3TG  
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Catch a Falling Star 
A beginner’s guide to meteor-scatter communication - just in time for “stormy” weather! 
Kirk Kleinschmidt, NT0Z                 First published in QST 

N 
ewcomers to Amateur Radio usually have a few 
misconceptions about VHF propagation. The worst, which 
is often “propagated” by more experienced amateurs who 
should know better, suggests that VHF signals travel 

exclusively along line-of-sight paths and peter out after about 30 miles. That is far from true, but if your 
VHF operation is limited to 2 metre FM it is somehow practical, especially if you are using a hand-held 
radio and a rubber ducky antenna. 
 Once you cross the “30-mile barrier,” however, there are many exciting and interesting ways to 
propagate your VHF signal hundreds or even thousands of kilometres. Articles in the ARRL Operating 
Manual and QST detail E- and F-layer skip, tropospheric ducting and trans-equatorial field-aligned 
irregularities, moon-bounce, auroral propagation and others. 
 These modes are not always casual. That is, many require robust stations, high power and more than 
a little patience. Meteor-scatter work, bouncing radio signals off the ionized trails produced by meteors 
burning through the ionosphere, does not require an extraordinary station, but some patience is usually 
necessary unless you know exactly when conditions may be favourable! 
 That is precisely the case with the November Leonids meteor showers for the next few years. (Meteor 
showers are named for the constellations from which they seem to appear. Meteors produced during the 
recurring 17 November shower seem to “pour” from the constellation Leo.) As an added bonus, on one or 
more of those November days the short-duration, high-intensity Leonids have the potential to produce 
the best meteor-scatter propagation since November 1966 (and a spectacular light show if you are on the 
night side of the planet!). 

 The potential rain of meteors is so intense that, if the Leonids 
storm anywhere near 1966 levels, scientists are worried that 
satellites, space stations and spacecraft may be destroyed or 
damaged by meteoroid collisions! And even if every orbiting 
structure escapes unscathed, the combined effect of tens of 
thousands of meteors per hour burning through the ionosphere 
would provide a frenzy of VHF contacts in the 800 to 2 000 km 
range. Six and 2 metres (SSB and CW) would sound like a 20 metre 
pileup! 
 
Meteors and Comets = Meteor Scatter = Radio Fun 
 Although the origin of meteors was once a mystery, scientists 
now know that meteor showers are produced when the Earth 
ploughs through the orbiting debris streams left by passing comets 
(known and otherwise). The debris, mostly dust and other small 
particles, burns up as it speeds through the atmosphere. 
 Although the Earth is continually running into “random debris” 

(Continued on page 31) 

VHF, UHF and Microwave News 

Tom Hammond, WD8BKM, works mete-
or scatter and other forms of VHF/UHF 
DX from his condo with just 150 W. A 
tripod on the roof supports 2 metre, 70 
cm and 23 cm beam antennas. They are 
light enough for a small, inexpensive TV 
rotator to handle. See his article 
“Hooked on Meteors” in the May 1995 
QST, page 74. 

This article was published in the 
middle of the 1990s, but the 
information is still relevant! Ed. 

Vacancy: VHF/UHF Columnist 
 The main requirement for the role of VHF/UHF columnist is an 
enthusiasm for all things VHF/UHF and higher. The columnist 
should understand, not necessarily be an expert in, operating 
techniques, propagation and technology across these bands. 
 If you are interested, contact Dennis, ZS4BS at 
radiozs@sarl.org.za 

mailto:radiozs@sarl.org.za
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in its orbit of the Sun, meteor showers are recurring events, that is, the Earth encounters certain debris 
streams at about the same time each year. Table 1 lists the major annual showers and their 

characteristics. There are dozens of minor showers that are not listed. 
 Night-time observers see falling stars whiz across the sky. To the human eye, meteors speed by in an 
instant and disappear. To radio signals, however, the “corridor” left by the bullet-like passing is a long 
reflective trail of ionized particles. In the most basic sense, Earthbound stations that can “see” the ionized 
trail can communicate with each other by bouncing radio signals off the ionized corridor, which “scatters” 
them in many directions. 
Frequencies, Physics and Geometry 
 Meteor-scatter contacts take place mostly on 10, 6 and 2 metres between stations 500 to 2 300 km 

apart. Faster, larger meteors produce more 
intense, longer-lasting trails and better 
propagation paths. Slower, smaller particles 
produce little or no ionization/propagation. 
 For two stations to communicate via 
meteor scatter, a meteor(s) must pass 
through the ionosphere in a useful direction 
and at mutually visible elevations. The best 
directions are tangent to the straight-line 
path between the stations; the best 
elevations are 45 degrees or less (but still 
above the horizon!). See Figure 1. 
 The trail left by a typical meteor reflects 
radio waves from a few seconds to a few 
minutes, depending on the size and speed of 
the meteor itself, the frequency of the radio 

signal and several other factors. At 28 and 50 MHz, an active meteor can sustain propagation for 30 
seconds to several minutes. At 2 metres, the same meteor burst will allow communication for only a few 
seconds to a minute. (At UHF, where some meteor-scatter contacts are completed, a typical meteor 
reflects radio energy for less than a second!) 
 Meteor-scatter signals suddenly appear out of a dead band, persist for a short time, then disappear! 
The effect can be quite eerie! During a meteor shower, when several overlapping ionized trails may be 
reflecting radio waves at any one time, communications are possible for several minutes to several hours. 
 Armed with this new knowledge, it is easy to see why meteor-scatter ops are so excited about a 
potential Leonids storm. During a typical (good) meteor shower, 60 to 80 meteors blaze across the sky 
each hour. During the November 1966 Leonids storm, scientists put the zenith hourly rate (ZHR) at 150 
000 meteors per hour - pileup central! (ZHR is the number of meteors an observer could count in a one 
hour period under optimal viewing conditions.) See Table 2 for a list of expected Leonid peak times. 

(VHF/UHF News from page 30) 

(Continued on page 32) 

Name Peak Date Approx Rate 
 (per hour) 

Best Path Local Time 

Quandrantids 3 to 4 Jan 40 - 150 NE to SW 13:00 - 15:00, 05:00 - 07:00 
Eta Aquarids 4 to 5 May 10 - 40 NE to SW 

E to W 
05:00 - 11:00 

 Arietids 7 Jun 60 N to S  06:00 - 07:00, 13:00 - 14:00 
Perseids 12 Aug 50 - 100 NE to SW 01:00 - 03:00, 09:00 - 11:00 
Orionids  22 Oct  10 - 70  NE to SW  

N to S 
01:00 - 03:00  
07:00 - 09:00 

Geminids 13 to 14 Dec 50 - 80 N to S 05:00 - 07:00, 22:00 - 24:00 

Table 1. Major Meteor Showers  

Figure 1. To support effective meteor-scatter communications, 
incoming meteors must produce ionized trails that are tangent to 
the straight-line path between the two stations and at useful 
elevations (altitudes). 
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Table 2. Predicted Leonid Shower Peak Times 
Year Centre of Predicted Peak Periods 
1997 17 November 11:00 UTC 
1998 17 November 17:02 UTC 
1999 17 November 23:02 UTC 
2000 17 November 05:17 UTC 
2001 17 November 11:17 UTC 
2002 17 November 17:31 UTC 
2003 17 November 23:59 UTC 
Note: These times assume that storms in the late 1990s will occur near the same solar longitude as the 
1966 storm. The years 1998 - 2000 are most likely to show storm activity at some level, while 1997 and 
2001 - 2003 are likely to show enhanced activity. Table courtesy of Peter Brown, University of Western 
Ontario. 
 
Setting up Your Station 
 Although 2 metres is the workhorse band for many experienced meteor-scatter operators, the best 
bands for beginners are 10 and 6 metres. Station requirements are more modest, openings last longer 
and are more consistent. 
 Meteor-scatter contacts are made with dipole, vertical and even mobile antennas, especially on 10 
and 6 metres, but some type of directional antenna is a practical necessity. On 10 and 6 metres, 50 to 100 
W and a three-element Yagi produce solid results. On 2 metres, where the action is a bit more frantic, 150 
W and a 10-element beam should do nicely. 
 If your station puts out less power, start on 10 and 6 metres before trying your hand at higher 
frequencies. A higher-gain directional antenna may offset reduced output power. Experimentation is the 
key! 
 In North America, most meteor-scatter work is done on SSB, although there is some activity on CW. In 
Europe, high-speed CW contacts are the norm (200 to 400 WPM). Ops on each end use tape recorders or 
computers to transmit high-speed messages during the short meteor bursts. 
 
Working the Meteors 
 There are no special procedures for 10-metre meteor-scatter work. At this relatively low frequency, 
ionization trails usually persist long enough to allow conventional, brief contacts. Limit your transmissions 
to a few seconds. During meteor showers, Leonids and otherwise, try calling “CQ scatter” just above (and 
or below) 28,5 MHz. Aim your antenna in the direction you hope to make contacts. 
 On 6 metres, activity usually starts at 50,130 MHz and moves up, with many operators listening 
around 50,200 MHz. Contacts are fast, so stay awake! On 2 metres and above, most meteor-scatter work 
is accomplished via schedules, where each station transmits and receives in 15-second intervals. This 
technique is detailed in Chapter 12 of the ARRL Operating Manual. Most activity can be found between 
144,175 and 144,225 MHz. 
 During peak shower periods on 6 and 2 metres, call CQ for a few seconds and then listen for a few 
seconds. “CQ CQ CQ scatter NT0Z NT0Z break,” spoken without pausing for syllables, is what is needed to 
accommodate openings that may last only a few seconds! A quick reply might be “NT0Z W3EP W3EP 
break.” 
 Contacts are complete when call signs and one other piece of information (grid locator or state) is 
exchanged and acknowledged by “rogers.” Repeats are often required. Keep your transmissions short and 
stay with a station until a full exchange of information is made. 
 
Get Started with the “Weekend Mornings” Gang 
 To get your feet wet, the “weekend meteor-scatter watering hole” offers excellent contact 

(VHF/UHF News from page 31) 

(Continued on page 33) 
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opportunities on a consistent basis. Every Saturday and Sunday morning from dawn to about 9 AM local 
time, prime time for meteors, scatter enthusiasts work 6 metres for fun. You should, too! There are plenty 
of contacts to be made year-round. 
 Although activity increases during shower periods, the Earth sweeps up thousands of meteors each 
day. The morning hours are usually the best for meteor-scatter work because the velocity of the Earth’s 
rotation increases the effective velocity of inbound meteors (conversely, the evening hours around 9 PM 
local time, when the Earth is rotating away from incoming meteors, are usually the worst). See Figure 2. 
As shown in Figure 3, June, July and August are the best months for Saturday and Sunday morning 
sessions (and meteor work in general). 
 
Awards, DX and Other Goodies 
 Because it is sometimes impossible to discern meteor-scatter propagation from tropo or E-skip 
openings, there are no specific meteor-scatter awards per se. That said, meteor-scatter contacts work just 
fine for other awards or certificates you may be pursuing, including WAS and VUCC. Central US stations 
enjoy excellent “DX” potential. Several VHF operators have worked stations in all of the lower 48 states 
without using satellites or moon-bounce. 
 The June VHF QSO Party overlaps the Arteids meteor shower which, unfortunately, tends to be a poor 
performer. Meteor-scatter propagation usually gives the best boost to the annual ARRL 10-Metre Contest, 
which intersects the December Geminids shower. Even during sunspot doldrums when 10 metres seems 
totally dead, morning meteor-scatter contacts will put at least a few stations in just about everyone’s log. 
 
Resources 

 If you are serious about pursuing meteor-scatter work, there are many resources at your disposal. In 
addition to the operating procedures outlined in The ARRL Operating Manual, see Clarke Greene’s 
“Meteor-Scatter Communications” in January 1986 QST. QST’s monthly column “The World Above 50 
MHz,” hosted by Emil Pocock, W3EP, periodically contains information of interest to meteor-scatter 
enthusiasts. Try the July 1994 column for starters. 
 
Conclusion 
 If you are itching to get involved in one of the more “esoteric” VHF modes, meteor-scatter 
communications is a perfect place to start. Station requirements are reasonable and the gear you’ll 
accumulate will be useful for other VHF/UHF work. Besides, if a Leonids storm materializes on some 17 
November between now and 2004, you would not want to miss the best meteor-scatter event of your 
lifetime! 
 I would like to thank Emil Pocock, W3EP, for his help with this article. (In my days as a QST editor, our 
nickname for Emil was “noted VHF authority W3EP” - and for good reason!) Thanks also go to the 
amateurs quoted in the “Soapbox,” whose speedy Internet replies were a big help! 
 
VHF/UHF FT8 Activity – www.FT8Activity.eu 
 From Romania - VHF/UHF FT8 Activity is an “OPEN” contest, for promoting FT8 activity on the 2 m and 

(VHF/UHF News from page 32) 

(Continued on page 34) 

Figure 2. Average daily meteor rates (relative) by the hour Figure 3. Sporadic meteor rates by season 

http://www.FT8Activity.eu
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70 cm bands. All radio amateurs with a valid license are welcome to participate. An increased activity will 
provide the possibility of working new DXCC or grid squares, also can make use of short-lived propagation 
or even detect great openings which otherwise can go unnoticed. We propose 2 hours of activity each 
month, in middle of week, in order to let the weekends free for big contests and family activities. 
 We need your help to choose the best day for this type of activity. The poll will be open until 12 
December 2019. Please VOTE here http://www.ft8activity.eu/index.php/poll. Thank you, 73! YO2KQT 
Team 

(VHF/UHF News from page 33) 

RSGB Software Defined Radio 
Written by New Zealand based author Andrew Barron, ZL3DW,  
 Software Defined Radio covers a huge range of material. The use 
of SDR by radio amateurs is growing rapidly in popularity as they 
become aware of the great features and performance of this radio 
technology. This book covers how SDR works and makes distinctions 
among the different types of software that are available. There are 
guides to buying SDR equipment and featuring information on over 60 
SDR radios. Explore SDR with CW, digital modes, contesting, EME, 
microwaves, satellites and much more. 
 Software Defined Radio is intended for radio amateurs, short wave 
listeners and anyone interested in the future of this exciting and fast 
developing area of radio. No longer the domain of a few dedicated 
hackers and experimenters, this book is recommended reading for 
anyone interested in SDR and considering the purchase of an SDR 
radio. 
 SARL/AMSAT Members R490; Non-members R520 http://www.amateurradio.org.za/books.htm  

A 
 survey question was posted on the SARL Forum as well as a few instant messaging groups.  The 
question, “How often do you monitor solar conditions?  (Sunspots, Solar Wind, etc.)”  Forty-
two (42) responses were logged. Thanks to all who responded. Another quick survey will be 
conducted next month. 

Survey: How often do you monitor Solar Conditions? 
Cor Rademeyer, ZS6CR   

http://www.ft8activity.eu/index.php/poll
http://www.amateurradio.org.za/books.htm
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The World Administrative Radio Conference Bands (WARC) 
 The WARC bands are three portions of the short 
wave radio spectrum used by licensed amateur 
radio operators. They consist of 30 metres (10,100 – 
10,150 MHz), 17 metres (18,068 – 18,168 MHz) and 12 metres (24,890 – 24,990 MHz). They were named 
after the World Administrative Radio Conference, which in 1979 created a worldwide allocation of these 
bands for amateur use. The bands were opened for use in the early 1980s. Due to their relatively 
small bandwidth of 100 kHz or less, there is a gentlemen's agreement that the WARC bands may not be 
used for general contesting.  
 This agreement has been codified in official recommendations, such as the IARU Region 1 HF 
Manager's Handbook, which states, ‘Contest activity shall not take place on the 10, 18 and 24 MHz bands. 
Non-contesting radio amateurs are recommended to use the contest-free HF bands (60, 30, 17 and 12 m) 
during the largest international contests. (DV05_C4_Rev_07) and (VIE16_C4_REC_06/ LA17_C4_REC_06) 
 The band plan for the WARC bands was decided on at the 1981 Region 1 Conference at Brighton in the 
United Kingdom. (Recommendation B of the HF Sub-Committee) 
 Looking at the three WARC bands, we can see that 12 and 17 metres is structured like the contest 
bands with a CW segment, a digital modes segment and a phone segment. The 30 metre band world wide 
has two segments, a CW segment and a digital modes segment! No phone! 
 
Tel Aviv 1996 and the 30 metre band 
 But in 1996, Chris Turner, ZS6GM (Head of Delegation) and Tony Reumerman, ZS6AOG (carrying the 
proxy of the Zimbabwe Amateur Radio Society) attended the IARU Region 1 Conference in Tel Aviv, Israel 
and were successful in getting the conference to approve a footnote for the 10 MHz band. 
Recommendation/96/TVI/C4.16 states, “The band segment 10 120 kHz to 10 140 kHz may be used for SSB 
transmissions in the area of Africa south of the equator during local daylight hours.” 
 The area of Africa south of the equator? Let me see, that will be D2 Angola, A2 Botswana, 9U Burundi, 
3DA Eswatini, 7P Lesotho, 5R Madagascar, 7Q Malawi, C9 Mozambique, V5 Namibia, 9X Rwanda, ZR/ZS 
South Africa, 5H/5I Tanzania, 9J Zambia and Z2 Zimbabwe. That gives me 14 countries I can work on SSB 
on 30 metres during local daylight hours (if there are operators as well!) The following 6 countries have 
the equator passing through them - TR Gabon, TN Congo, 9Q/9T the Democratic Republic of Congo, 5X 
Uganda, 5Y/5Z Kenya and T5/6O Somalia. So I suppose if the operator is south of the equator, I can work 
him/her? 
 
30 m Band 

SSB may be used during emergencies involving the immediate safety of life and property and only by 
stations involved in the handling of emergency traffic (stations worldwide. Ed) 
 
The band segment 10 120 kHz to 10 140 kHz may be used for SSB transmissions in the area of Africa south 
of the equator during local daylight hours. (Recommendation/96/TVI/C4.16) 
 
News bulletins on any mode should not be transmitted on the 10 MHz band. 

(Continued on page 36) 

Frequency (kHz)  Max Band-
width (Hz)  

Preferred Mode and Usage  

10 100 – 10 130 200 CW, 10 116 kHz – QRP Centre of Activity 

10 130 – 10 150 500 Narrow band modes – digimodes 

10 210 - 10 140 2 700 May be used for SSB transmissions in the area of Africa south of the 
equator during local daylight hours.  

HF News… December 
Dennis Green, ZS4BS 

https://en.wikipedia.org/wiki/Madagascar
https://en.wikipedia.org/wiki/South_Africa
https://en.wikipedia.org/wiki/Tanzania
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17 m Band 

12 m Band 

The 5 and 10 MHz WAZS and WAGS Weekend 
 Most radio amateurs will spend time on 80 and 40 metres looking for contacts for their Worked All ZS 
and Worked All Grid Squares awards. But there are radio amateurs who like a challenge and therefore 
over the weekend of 7 and 8 December 2019, we will hold the 5 and 10 MHz WAZS and WAGS Challenge.  
 This is NOT a contest! It is an opportunity to get the necessary QSOs for your WAZS and WAGS using 
the 60 and 30 metre bands. It is also an opportunity to collect information about the propagation on these 
two bands. 
 The challenge runs from 00:00 CAT on Saturday 7 December to 23:59 CAT on Sunday 8 December. 
Please note that SSB activity on 30 metres is only during local daylight hours, CW and digitals modes are 
24/7. 
 For the propagation study, please send a copy of your log to zs4bfn@mweb.co.za. And if you have the 
required QSOs, apply for your Worked All ZS and Worked all Grid Squares on 60 and 30 metres. 
 
Five MHz for the Falklands 
 Major changes to the Falklands Islands Communications Laws have been announced by the Falklands 
Islands Communications Regulator. They were published in the official Falklands Islands Gazette on 11 
November 2019 and came into force on 15 November 2019. One of these has resulted in the new WRC-15 

(HF News from page 35) 

(Continued on page 37) 

Frequency (kHz)  Max Band-
width (Hz)  

Preferred Mode and Usage  

24 890 – 24 915  200 CW, 24 906 kHz – QRP centre of activity 

24 915 – 24 925  500 Narrow band modes – digimodes 

24 925 – 24 929  500 Narrow band modes – digimodes, automatically controlled data stations 
(unattended) 

24 929 – 24 931    IBP, exclusively for beacons 

24 931 – 24 940 2 700  All modes – digimodes, automatically controlled data stations 
(unattended) 

24 940 – 24 990  All modes, 24 950 kHz – SSB QRP Centre of Activity 2 700  

24 960 kHz – Digital Voice Centre of Activity 

Frequency (kHz)  Max Band-
width (Hz)  

Preferred Mode and Usage  

18 068 – 18 095 200 CW, 18 086 kHz – QRP Centre of Activity 

18 095 – 18 105 500 Narrow band modes – digimodes 

18 105 – 18 109 500 Narrow band modes – digimodes, automatically controlled data stations 
(unattended) 

18 109 – 18 111  IBP, exclusively for beacons 

18 111 – 18 120 2 700 All modes – digimodes, automatically controlled data stations 
(unattended) 

18 120 – 18 168  All modes, 18 130 kHz – SSB QRP Centre of Activity 2 700  

18 150 kHz – Digital Voice Centre of Activity 

18 160 kHz – Global Emergency Centre of Activity 

You can now download your weekly copy of HF Happenings from www.sarl.org.za/hf_happenings.asp  
Southern African Fauna and Flora https://zsfaunaandflora.wordpress.com/  
Zone 38 Award and others https://zone38award.wordpress.com/  
Worldwide List of HF Beacons https://iaruhfbeacons.wordpress.com/  
5 MHz (60 metre) allocations http://www.sarl.org.za/public/contests/contestrules.asp  

mailto:zs4bfn@mweb.co.za
http://www.sarl.org.za/hf_happenings.asp
https://zsfaunaandflora.wordpress.com/
https://zone38award.wordpress.com/
https://iaruhfbeacons.wordpress.com/
http://www.sarl.org.za/public/contests/contestrules.asp
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60 m Secondary Allocation becoming available to Falklands 
Radio Amateurs. The allocation 5 351.5 – 5 366.5 kHz, with 
a maximum power of 25 W EIRP has been granted for 
Amateur Radio operations in the islands (see p.6). https://
www.regulatorfi.org.fk/spectrum/amateur-radio/70-terms
-and-conditions-amateur-radio-licence-v2-0-121119-pdf/
file 
 
France 60 m band a step closer 
 French regulator ARCEP has issued a decision that will 
lead to radio amateurs getting secondary access to the 60 
m band at 5 351.50 - 5 366.50 kHz as agreed at during 
WRC-15. This decision must now be sent to the minister 
for approval and publication in the Official Journal. It is 
only then that the band will be open to traffic, under the 
conditions provided by the text of the ARCEP.  
 Source REF in English at https://tinyurl.com/FranceREF 

 
 Join us for a day of experimenting with an amazing 
new digital mode that uses the weak signal magic from 
FT8 and gives us keyboard to keyboard chats, store and 
forward messaging, acknowledgments of received 
messages and the ability to easily relay a message for a 
distant third-party through one or more stations. 
 JS8 (the mode) and JS8Call (the software) are easy to 
set up. Join us on 40 m on 7,078 USB. We aim to be active 
during the entire day. JS8 is a great mode for South Africa 
because of the distances and relatively small number of 
hams that are active. Even with a noisy QTH you can 
participate in real conversations with actual humans. 
 Download the Software http://js8call.com/ and join 
the ZS JS8 WhatsApp group https://chat.whatsapp.com/
Iob8IGdQ1OUJdPYiJFDMyh 

(HF News from page 36) 

(Continued on page 38) 

Contesting in December 
ARS Spartan Sprint, 02:00 - 04:00 UTC 3 
December 
QRP Fox Hunt, 02:00 - 03:30 UTC 4 December 
Phone Fray, 02:30 - 03:00 UTC 4 December 
CWops Mini-CWT Test, 13:00 - 14:00 UTC and 
19:00 - 20:00 UTC 4 December and 03:00 - 04:00 
UTC 5 December 
QRP ARCI Topband Sprint, 00:00 - 03:00 UTC 5 
December 
NRAU 10 m Activity Contest, 18:00 - 19:00 UTC 
(CW) and 19:00 - 20:00 UTC (SSB) and 20:00 - 
21:00 UTC (FM) and 21:00 - 22:00 UTC (Dig) 5 
December 
SKCC Sprint Europe, 20:00 - 22:00 UTC 5 
December 
NCCC RTTY Sprint, 01:45 - 02:15 UTC 6 December 
QRP Fox Hunt, 02:00 - 03:30 UTC 6 December 
NCCC Sprint, 02:30 - 03:00 UTC 6 December 
ARRL 160-metre Contest, 22:00 UTC 6 December 
to 16:00 UTC 8 December 
UFT Contest, 05:00 - 08:00 UTC and 15:00 - 18:00 
UTC 7 December and 07:00 - 10:00 UTC 8 
December 
Wake-Up! QRP Sprint, 06:00 - 06:29 UTC and 
06:30 - 06:59 UTC and 07:00 - 07:29 UTC and 
07:30 - 08:00 UTC 7 December 
SKCC Weekend Sprintathon, 12:00 UTC 7 
December to 24:00 UTC 8 December 
PRO CW Contest, 16:00 UTC 7 December to 
15:59 UTC 8 December 
International Naval Contest, 16:00 UTC 7 
December to 15:59 UTC 8 December 
FT Roundup, 18:00 UTC 7 December to 23:59 
UTC 8 December 
EPC Ukraine DX Contest, 20:00 UTC 7 December 
to 19:59 UTC 8 December 
QRP ARCI Holiday Spirits Homebrew Sprint, 20:00 
- 23:00 UTC 8 December 
4 States QRP Group Second Sunday Sprint, 01:00 
- 03:00 UTC 9 December 
NAQCC CW Sprint, 01:30 - 03:30 UTC 11 
December 
QRP Fox Hunt, 02:00 - 03:30 UTC 11 December 
Phone Fray, 02:30 - 03:00 UTC 11 December 
CWops Mini-CWT Test, 13:00 - 14:00 UTC and 
19:00 - 20:00 UTC 11 December and 03:00 - 
04:00 UTC 12 December 
NCCC RTTY Sprint, 01:45 - 02:15 UTC 13 
December 
QRP Fox Hunt, 02:00 - 03:30 UTC 13 December 
NCCC Sprint, 02:30 - 03:00 UTC 13 December 
PODXS 070 Club Triple Play Low Band Sprint, 
00:00 UTC 14 December to 23:59 UTC 16 
December 
ARRL 10-metre Contest, 00:00 UTC 14 December 

(Continued on page 38) 

https://www.regulatorfi.org.fk/spectrum/amateur-radio/70-terms-and-conditions-amateur-radio-licence-v2-0-121119-pdf/file
https://www.regulatorfi.org.fk/spectrum/amateur-radio/70-terms-and-conditions-amateur-radio-licence-v2-0-121119-pdf/file
https://www.regulatorfi.org.fk/spectrum/amateur-radio/70-terms-and-conditions-amateur-radio-licence-v2-0-121119-pdf/file
https://www.regulatorfi.org.fk/spectrum/amateur-radio/70-terms-and-conditions-amateur-radio-licence-v2-0-121119-pdf/file
https://tinyurl.com/FranceREF
http://js8call.com/
https://chat.whatsapp.com/Iob8IGdQ1OUJdPYiJFDMyh
https://chat.whatsapp.com/Iob8IGdQ1OUJdPYiJFDMyh
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N1MM Logger+ in other languages 
 N1MM Logger+ now has official translations for Italian, 
Dutch, German, Polish, Portuguese (Brazil), Slovenian and 
now Spanish! According to the translation coordinator 
AB2ZY's post in the N1MM Logger+ group, "A Spanish 
language translation is now available from Tools... 
Download and install language pack. Be sure to thank Juan 
Carlos, EA5WA, Fabian, EB1TR, Jaime Robles, EA4TV and 
Mikel Berrocal, EA2CW for their outstanding effort!" (Wat 
van N1MN in Afrikaans? Red.) 
 
The 2020 Blue Book 
 The 2020 SARL Contest Manual or Blue Book, will soon 
be available for download from the SARL web site. And you 
can tear up the 2019 Blue Book! 
 Some new contests have been added - The Poor Old 
Pensioners Sprint (POPS) in May; the SARL 95 40 m Club 
Sprint, six of them; the ZS SOTA Activity Days in May and 
September and the Wednesday 80 m Club Sprint, six of 
them (no, it was not in the 2019 Blue Book.) 
 Changes have been made to some of the contests - the 
SARL HF Phone, Digital and CW contests - all digital modes, 
scoring and call areas. The 40 and the 80 m Club Sprints 
will use grid squares in the scoring and not call areas.  
 Also note that the 2020 International Lighthouse and 
Lightship Weekend has been moved to the fourth weekend 
of August because of VJ Day being commemorated on 15 
August (1945 - 2020). In 2021 it will be back to the third 
weekend in August. 
 
CWops 10th Anniversary 
     During January 2020 the CW Operators Club celebrates 
its 10th anniversary with a great number of special event 
call signs from different countries (including DR10CWO and 
DQ10CWO from Germany). An award will also be available.     
https://cwops.org/cwops-10th-anniversary-celebration/ 
 
And always remember, Measure Twice and cut Once  

(HF News from page 37) 

to 24:00 UTC 15 December 
TRC Digi Contest, 06:00 UTC 14 December to 
18:00 UTC 15 December 
CQC Great Colorado Snowshoe Run, 21:00 - 
22:59 UTC 15 December 
Run for the Bacon QRP Contest, 02:00 - 04:00 
UTC 16 December 
NAQCC CW Sprint, 01:30 - 03:30 UTC 18 
December 
QRP Fox Hunt, 02:00 - 03:30 UTC 18 December 
Phone Fray, 02:30 - 03:00 UTC 18 December 
CWops Mini-CWT Test, 13:00 - 14:00 UTC and 
19:00 - 20:00 UTC 18 December and 03:00 - 
04:00 UTC 19 December 
NCCC RTTY Sprint, 01:45 - 02:15 UTC 20 
December 
QRP Fox Hunt, 02:00 - 03:30 UTC 20 December 
NCCC Sprint, 02:30 - 03:00 UTC 20 December 
AGB-Party Contest, 16:00 - 17:00 UTC 20 
December 
Russian 160-metre Contest, 20:00 - 24:00 UTC 20 
December 
OK DX RTTY Contest, 00:00 - 24:00 UTC 21 
December 
Feld Hell Sprint, 00:00 - 23:59 UTC 21 December 
Gedebage CW Contest, 12:00 UTC 21 December 
to 11:59 UTC 22 December 
Padang DX Contest, 12:00 UTC 21 December to 
11:59 UTC 22 December 
Croatian CW Contest, 14:00 UTC 21 December to 
14:00 UTC 22 December 
RAEM Contest, 00:00 - 11:59 UTC 22 December 
ARRL Rookie CW Roundup, 18:00 - 23:59 UTC 22 
December 
SKCC Sprint, 00:00 - 02:00 UTC 25 December 
Phone Fray, 02:30 - 03:00 UTC 25 December 
CWops Mini-CWT Test, 13:00 - 14:00 UTC and 
19:00 - 20:00 UTC 25 December and 03:00 - 
04:00 UTC 26 December 
DARC Christmas Contest, 08:30 - 10:59 UTC 26 
December 
NCCC RTTY Sprint, 01:45 - 02:15 UTC 27 
December 
NCCC Sprint, 02:30 - 03:00 UTC 27 December 
RAC Winter Contest, 00:00 - 23:59 UTC 28 
December 
Original QRP Contest, 15:00 UTC 28 December to 
15:00 UTC 29 December 
Stew Perry Topband Challenge, 15:00 UTC 28 
December to 15:00 UTC 29 December 
QCX Challenge, 13:00 - 14:00 UTC and 19:00 - 
20:00 UTC 30 December and 03:00 - 04:00 UTC 
31 December 
Bogor Old and New Contest, 09:00 - 23:59 UTC 
31 December 

(Continued from page 37) 

https://cwops.org/cwops-10th-anniversary-celebration/
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Similar to the VK2ABQ Antenna 

Or you can scale it for 30, 17 and 12 m 
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I 
 designed this Yagi antenna for use at our Stamford Amateur Radio 
Association, W1EE, Field Day. The harness is physically stable, compact 
for storage and can be deployed rapidly. We typically get an SWR of 
1.5:1 or better in the CW portion of the 40 metre band. 

 
The Suspension System  
 Figure 1 shows a top view of the harness and the wire Yagi antenna 
elements. Suspensions at each end hold spars that support cross-bracing 
diagonal ropes connecting the four corners of the antenna. The RG-8X coax 
feed line is draped from the centre feed point of the driven element to a 
plastic pulley (see lead photo) at the centre of the cross-bracing, which acts 
as a strain relief. The weight of the coax hanging to the ground is borne by 
the cross-bracing, not by the driven element, so the driven element and 
reflector remain co-planar and the antenna remains horizontal. 
 The wire antenna elements fasten to stainless-steel screw-eyes near the 
ends of the spars using stainless-steel clips and the suspension harness and 
cross-bracing ends are all pretied with loops that slip around the screw-
eyes and clips. 
 
Construction 
 See the “Materials” sidebar for a complete parts list. Each end of the 
reflector consists of a stainless-steel clip, 2 feet (0,6096 m) of 3⁄16 inch 
(4,7625 mm) Dacron rope and a dog-bone insulator, with 70 feet (21,336 m) 
of copper wire between the insulators. 
 Each end of the driven element consists of a stainless-steel clip, about 3 
to 4 feet (1,2192 m) of 3⁄16 inch (4,7625 mm) Dacron rope, bow-line knots 
at either end and a dog- bone insulator. Two 32,9 foot (10,02792 m) lengths 
of copper wire, connected at the centre with a Budwig HQ-1 centre 
insulator, are suspended between the dog-bone insulators. 
 Drill holes on the spars clear through each end, 2 inches (5,08 cm) from the tip. They should be parallel 

(Continued on page 41) 

Wire Yagi for 40 Metres with a Suspension Harness 
Andrew Siegel, N2CN*                                                                                                      First published in QST 

Coax cable strain relief plastic 
pulley assembly. 

*Honorable Mention in the 2017 QST Antenna Design Competition, 80 Through 10 Meters category 

Dog-bone 
insulators Reflector, 70 ft (21,336 m) copper wire 

Harness ropes, 
3/16-in. Dacron 

Plastic pulley 

Cross-bracing diag-
onal ropes, 1/8-in. 
Dacron 

Spar 
2 × 32,9 ft. copper wire 

QS1806-Siegel01 Center insulator, 
feed point Tie point for 

suspension 

Figure 1. Top view of the harness and the wire Yagi antenna. The RG-8X coax (not shown) connects to the centre 
insulator and drapes over the plastic pulley. The antenna measures 95 feet (28,956 m) between tie points. 

This easy-to-deploy wire and rope antenna is perfect for ARRL 
Field Day. 
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with one another and wide enough for the screw part of the screw
-eye. 
 At each end of the spar, place a stainless-steel washer over the 
drilled hole and insert a screw-eye through the washer and the hole. Place another washer on the end of the 
screw and screw a nylon locking nut tightly onto the screw. The eye of the screw should be turned so that it is 
in the same plane as the spar and both screw eyes should be on the same side of the spar. 
 
Make the Harnesses 
 Cut a 30 foot (9,144 m) section of 3⁄16-inch Dacron rope and seal the ends. Thread the rope through a 
steel ring, making sure the ends of the rope are even. Tie the ring onto the rope using an overhand-on-a-bight 
knot. Tie over-hand-on-a-bight or bowline knots on the ends of the rope, leaving loops about 4 inches long. 
Repeat this for the second harness. 
 For the cross-bracing, cut two 80 foot (24,384 m) lengths of the 1⁄8-inch rope and seal the ends. Holding 
both ropes together, find the centre point and tie an overhand-on-a-bight knot, leaving a loop about 3 inches 
long. At the end of the resulting 4 legs, tie another overhand-on-a-bight or bowline knot, leaving loops of about 
3 inches. When deployed, the centre of the cross-bracing should hang below the plane of the Yagi by 1 or 2 feet. 
 Drill holes at 9 o’clock, 12 o’clock and 3 o’clock positions on the strain relief pulley just inside the rim of the 
pulley. They should be wide enough to admit the width of cable ties. 
 

 
 Wind the various parts onto the reel in reverse order of their need: cross-bracing (centre loop first), then 
one harness, the reflector, the other harness and, finally, the driven element. Use the clips, rings, loops and 
added knots on the various parts to hold the elements together in a long chain as it is wound onto the reel. 
 

 
 In a large open area, lay the two spars parallel to one another, about 70 feet (21,336 m) apart with screw-
eyes facing inward. Pick up the reel and clip the end of the driven element to the screw-eye on one end of a 
spar. 
 Walk to the corresponding end of the other spar, unwinding the driven element as you go. Clip the other 
end of the driven element to the screw-eye on that spar. Pick up the end loop of the harness that is now 
outermost on the reel and lay it by that screw-eye. 
 Walk along that spar, unspooling the harness. At the other end of that spar, lay the other loop end of the 
harness by the screw-eye. Clip the now-exposed end of the reflector on the reel to the screw-eye. 
 Walk to the corresponding screw-eye on the other spar, unrolling the reflector. Clip the other end of the 
reflector to the screw-eye at your feet. Unroll the harness as you did the other one. 
 Lay the four loop ends of the cross-bracing down by the screw-eye at your feet. Walk towards the very 

(Wire Yagi for 40 Metres from page 40) 

(Continued on page 42) 

“Two antennas of this type 
contributed greatly to our Field Day 

performance in recent years.” 

Materials 
(2) 18 foot (5,4864 m) long aluminium, wood or fiberglass poles or spars 
(4) stainless-steel machine-threaded screw-eyes 
(8) stainless-steel washers 
(4) stainless-steel nylon lock nuts Stainless-steel clips (such as Amazon B00D6IB1BK or B00N44UIWE) 
(4) dog-bone insulators 
(1) lightweight centre insulator (such as the Budwig HQ) 
140 feet (42,672 m) of #14 AWG bare copper wire 
160 feet (48,768 m) of 1⁄8 inch Dacron rope 
75 feet (22,86 m) of 3⁄16 inch Dacron rope 
(2) steel rings (about 3 inches in diameter) 
Extension cord reel (Amazon B000GAS3K8) 
Small plastic pulley (Amazon B00EPQMP58) 
(4) cable ties 
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centre of the rectangle enclosed by the antenna, unrolling the cross-bracing as you walk. Set the reel aside. 
 Untangle the four legs of the cross-bracing, distributing one to each corner of the Yagi. You should now 
have a clip, a harness loop and a cross-brace loop by each screw-eye. At each screw eye, unclip the antenna 
element, loop the harness loop over the screw-eye, put the cross-brace end loop in the clip and re-attach the 
clip to the screw-eye. 
 Two people should stretch out the Yagi by each holding a spar and pulling outward. Watch for kinked 
copper wire and ropes that twist around the ends of the spars. 
 Run the feed coax under the antenna past the centre cross-brace loop to the centre insulator on the driven 
element. Screw the PL-259 on the coax to the SO-238 on the feed point. Measure about 12 feet of coax from 
the feed point. 
 Wrap the 12-foot point halfway around the strain relief pulley, with the 12 o’clock hole at the top. The two 
ends of the coax should drape down past the 9 o’clock and 3 o’clock holes. 
 Cable-tie the coax to the outer edge of the pulley at 9 o’clock and at 3 o’clock. Cable-tie the coax and the 
12 o’clock hole in the pulley to the cross-bracing centre loop. Trim the ends of the cable ties with flush cutting 
diagonal cutters. Tie the suspension ropes to the tie points. 
 Finally, hoist the antenna and you are ready to operate! 

(Wire Yagi for 40 Metres from page 41) 

Photos by the author. 
  
Andrew Siegel, N2CN, has been licensed since 1975. His three-generation ham family includes his father-
in-law, K5QXY and two children, KB1PIY and KC1ACO. He holds BS and MS degrees in computer science 
and has worked in the media and entertainment industry as a software developer and system administra-
tor. He enjoys casual CW operation, but has a special place in his heart for ARRL Field Day. Andrew is a 
member of the Stamford (Connecticut) Amateur Radio Association. 
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Morse Toad. Morse Toad is an app that teaches Morse 
code through a series of simple lessons and exercises. 
Based on the proven Koch method, letters are learned 
one at a time, at full speed and when the player 
demonstrates their mastery of the new letter, another is 
added until the full alphabet is learned. The Apple iOS 
version is shown (R79,99) but Android is also available 
(R58,99). This is the one I have had the most success 
with refreshing my rusty CW, though the interface looks 
a bit old school. https://itunes.apple.com/us/app/morse-toad/id906586079?mt=8  
 
WinMorse. My choice for Windows computers. Convert text into Morse code. It does this by reading text 
from one of three sources: the Windows clipboard, a file, or you may directly type the text. WinMorse 
outputs the Morse code as a standard windows wav file. www.dxzone.com/dx5170/winmorse.html  
 
MorseCat. A freeware windows Morse code trainer for beginners and experts by DK5CI. 
www.dxzone.com/dx1080/morsecat.html  
 
Code Quick Master Code. In 30 Days it says... Maybe. www.dxzone.com/dx864/code-quick.html  
 
Super Morse. Super Morse is the original comprehensive Morse Code training program for the PC. Super 
Morse permits the user to learn the Morse characters in a very orderly way using several different 
methods, including one unique to Super Morse; build speed with special exercises. 
www.dxzone.com/dx801/super-morse.html  
 
CWT. a Morse code learning program for MSDOS by DK5LI. www.dxzone.com/dx1083/cwt.html  
 
CW Player. Simple freeware program generates Morse characters and Q codes. It needs a sound card and 
Win95. www.dxzone.com/dx4008/cw-player.html  
 
Morse99. the industry standard Morse code tutorial for pilots in the UK. Fully windows compatible with 
sound card support. www.dxzone.com/dx2633/morse99.html  
 
Ham University. Ham University includes Morse Code lessons, graded exercises and a game. 
www.dxzone.com/dx788/ham-university.html  
 
Morse Code. Morse Code Training, Practice and Exam Program by Stormy Weather SoftWare Ltd. 
www.dxzone.com/dx1086/morse-code.html  
 
RufzXP. RufzXP is a free training software for improving code speed and CW practice, particularly (ultra) 

high speed memory copying of true amateur radio calls. 
www.dxzone.com/dx17936/rufzxp.html (This programme 
is used by the High Speed Telegraphists (HST). Ed.) 
 
Morse Academy. Online documentation and overview 

(Continued on page 44) 

Dits and Dahs 

Morse Teaching Software - a variety of Apps to help you learn 
Morse Code 
John Schouten, VE7TI 

Vacancy: Dits and Dahs Columnist 
 The main requirement for the role of Dits 
and Dahs columnist is an enthusiasm for all 
things Morse code.  
 If you are interested, contact Dennis, 
ZS4BS at radiozs@sarl.org.za 
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about Morse Academy, shareware CW learning software. www.dxzone.com/dx1084/morse-
academy.html  
 
Codemaster V. Reputation as the Morse code training package for either the newcomer to Morse code, 
or the experienced user who wants to improve his or her receiving skills. 
www.dxzone.com/dx7697/codemaster-v.html  
 
Morse Pilot. Morse Pilot is a popular and very comprehensive freeware Morse code tutor, trainer with 
decoder and encoder functions. Morse Pilot is intended for personal training, for example for radio ham 
or aviation examinations. www.dxzone.com/dx9148/morse-pilot.html  
 
Koch Method CW Trainer. Based on the Koch Method as described by David G. Finley, N1IRZ, this 
software allows you to start out at the full speed you want to achieve by learning two letters and adding 
an additional letter once you reach 90% proficiency. www.dxzone.com/dx9576/koch-method-cw-
trainer.html  

(Dits and Dahs page 43) 

Involving your pets in Amateur Radio 

Steve, WG0AT 

Des, ZS6DEZ 

H0UND or  
W0OF? 
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'Twas the night before Christmas, when all through 
the town, 
The snowstorm was raging, the phone lines were 
down; 
The wind it did howl, the tree limbs did crack, 
I hope that St. Nick isn't forced to turn back. 
 
The wife making cookies, the kids making noise, 
While away in the shack, by my rig I was poised. 
The finals were glowing, the mike gain was set, 
I was chasing DX to see what I could get. 
 
The bands were all empty, the frequencies clear, 
Except one lone station that sounded quite near. 
He was calling CQ and my interest did pique, 
When he ended transmission with the words, "Old 
St. Nick". 
 
I answered back quickly, I used great dispatch, 
If this were St. Nicholas, good God, what a catch! 
We exchanged information, it was really quite 
graphic, 
Then he came back and said, "I've emergency 
traffic!" 
 
His reindeer were tired, his elves in a grump, 
If he didn't land soon, then his sleigh he would 
dump. 
I thought very carefully, I thought very hard, 
Then I gave him directions to my snow covered 
yard. 
 
As he flew past my window, his hair like a mane, 
He reined in his chargers and called them by name: 
"Whoa, Anode! Whoa, Cathode! Whoa, Zener! 
Whoa, Diode! 
Stop, Heater! Stop, Grid leak! Stop, Bias! Stop, 
Triode! 
 
You're flying too low! you're flying too fast! 
Look out, you dumb reindeer, his antenna mast!" 
So into the backyard the reindeer did drop, 

St. Nick, the elves, and the sleigh went kerplop! 
 
Then at the back door, I heard this loud knocking, 
"Open up in there, or I won't fill your stocking!" 
As I turned off the light and was leaving the shack, 
Into the house Saint Nicholas came from the back-- 
 
His two-meter rig held to his hip with a strap, 
"Hams do it in the shack" on the front of his cap. 
The sack that he carried made his aged brow 
furrow, 
And he handed me a card that read, "QSL Via 
Bureau". 
 
His clothes were all sooty, from his shoes to his 
vest; 
I felt like a novice taking his test. 
His fingers were calloused and from what I could 
tell, 
This came from a straight key that I'll bet he used 
well. 
 
I offered him coffee, I offered him smokes, 
I tried easing the tension by telling ham jokes. 
Then he nodded his head and raised up his thumb, 
He smiled like an Elmer, did I ever feel dumb. 
 
He grabbed up his sack and went straight for the 
tree, 
And placed in it a large present for me. 
When he finished his work, he stood up, took a 
bow, 
Then out the back door to his team he did plough. 
But I heard him exclaim as he flew o'er the land, 
"Beware the FCC, friend, we were both out of 
band!" 
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V 
intage amateur radio is a subset of amateur 
radio activity and is considered a form 
of nostalgia or hobby much like antique car 
collecting, where enthusiasts collect, restore, 

preserve, build, and operate amateur radio equipment from 
bygone years, most notably those using vacuum 
tube technology.1 
 Popular modes of operation include voice communication 
using amplitude modulation (AM), and Morse code using continuous wave (CW) radiotelegraphy. Among 
enthusiasts, there is considerable interest in owning, restoring and operating vintage military and 
commercial radio equipment, much of it more than 40 years old. Some undertake to construct their own 
gear, known in ham slang as homebrewing, using vintage parts and designs. A number of amateur radio 
clubs and organizations sponsor contests, events, and swap meets that cater to this specialized aspect of 
the hobby. 
 
Appeal 
 Many amateurs prefer the relatively precise digital frequency 
displays and stability of modern, state-of-the-art, microprocessor based 
amateur radios. Vintage radio enthusiasts contend that modern 
amateur equipment lacks the aesthetic appeal and "soul" of amateur 
electronic gear from the vacuum tube era.2 Additionally, many find 
satisfaction in taking commercially-made amateur equipment from the 
1930 - 1970s (affectionately called boat anchors by amateurs34 because 
of their large size and weight) and carefully restoring it.1 
 Enthusiasts feel that the spacious electrical and mechanical designs 
of boat anchor radios are more easily worked on than the miniaturized layouts of modern Japanese gear. 
Fixing a modern transceiver often involves nothing more than a VLSI chip replacement. Vintage amateur 
radio devotees enjoy the more primitive experience that boat anchor radios offer, calling it "real radio". 
Enthusiasts claim that boat anchors sound better than modern equipment, saying that the tube 
audio from vintage gear is "warmer" and more aesthetically pleasing.3 Some hobbyists see vintage radio 
operation as a valuable asset to help preserve the history and heritage of radio for future generations, 
and may assist in the restoration and operation of vintage radio equipment for historical exhibits, 
museums and museum ships. 
 
AM activity 
 Amplitude modulation (AM) was once the main voice mode in amateur radio before being superseded 
by Single-sideband modulation (SSB). But AM has recently become a nostalgic specialty interest on 
the shortwave ham bands. Vintage radio operation has drawn a wide range of amateur radio enthusiasts 

from rock star Joe Walsh, WB6ACU, to former Federal Communications 
Commission attorney Riley Hollingsworth, K4ZDH.5 A majority of 
"AM'ers" stations consist of vintage transmitters and receivers housed 
in separate cabinets. Some operators have even obtained old AM 
broadcast transmitters from radio stations that have upgraded their 
equipment. Others build their equipment from scratch (homebrewing) 
using both modern and vintage-era components.6 
 In the United States, amateur radio AM activity can be found on 
mediumwave, MF and shortwave, HF frequencies (in MHz) which 

(Continued on page 48) 
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include 1 885, 1 930, 1 985, 3 870 - 3 885, 7 290 - 7 295, 7 160, 14 286, 14 330, 21 425, and 29 000 - 
29.200, and sometimes feature "special event" stations using unique call signs. In the United Kingdom, 
AM activity can be found almost every day on frequencies between 3.615 and 3.625 MHz. In France, AM 
activity can be found almost every day in the morning between 06:30 and 08:00 on the frequency 3 
550 MHz.7 In Australia, AM activity can be found most days on 7 125 MHz. Other common AM frequencies 
in Australia are 3 686 MHz and 1 857 Mhz. In New Zealand, AM nets are conducted on Friday evenings 
on 3 850 MHz at 20:00 or 20:30 and on Sunday and Wednesday afternoons on 7 125 MHz at 
16:00.8 Conversations or QSOs are typically configured as "roundtables" consisting of several participants. 
Interested newcomers are usually encouraged to switch their modern transceivers to AM mode, 
introduce themselves, and join the conversation.9 
 
Classic gear 
 Vintage operating activity is not limited to the AM mode. Many 
devotees use their "classic" amateur gear from vintage-era American 
manufacturers like Eico, EF Johnson, National, Heathkit, Hammarlund, 
Drake, Collins, WRL, Swan, Signal/One, Lafayette and Hallicrafters, to 
make radiotelegraphy (CW), SSB, FM and RTTY two-way contacts. 
Although 1930s through 1970s gear is considered "vintage", collectors 
may differ on the cut-off dates.10 
 Some even sub-specialize in military radio collecting and undertake 
to restore and operate surplus communications equipment, much of it 
dating back to World War II, from the ubiquitous AN/ARC-5 command 
sets and US Signal Corps SCR-300 and SCR-536 walkie talkies to exotic 
gear like the British Paraset, a small espionage transceiver supplied to 
Resistance forces in France, Belgium and the Netherlands.10 

 There is considerable interest in 
vintage military and commercial radio 
equipment among EU amateur radio 
operators, especially gear from British manufacturers such 
as Marconi, Racal, Eddystone, Pye, and a variety of Russian, German, 
Canadian, British RAF and British Army equipment, such as the well 
known Wireless Set No. 19. 
 

Glowbugs 
 "Glowbugs" are a related aspect of vintage radio and harken back to the 
early days of amateur radio, when the majority of hams hand-crafted their own 
equipment. Smaller in size than "boat anchors", "glowbug" is a term used by US 
amateurs to describe a simple home-made tube-type radio set, reminiscent of 
the shortwave radio-building craze of the 1920s and 1930s. "Glow" refers to the 
glow of the vacuum tubes and "bug" to the gear's relatively diminutive size. The 
Doerle regenerative receiver and Hartley transmitter circuits are considered 
"classic" glowbug designs. Generally, any small, home-built tube-type 
transmitter or receiver may be referred to as a glowbug. The majority of 
glowbug transmitters are designed to be used in the CW radiotelegraphy mode. 
 As late as the 1960s, glowbugs were part of many beginner ham stations, 
and the ARRL Radio Amateur Handbook for those years exhibited a number of 

such simple, tube-based designs. Today, glowbug operators are enjoying a resurgence of interest 
among QRP enthusiasts and others with a penchant for constructing their own equipment. Many hams 
are assembling "glowbug rigs" on improvised chassis such as tin cakepans and wooden boards and putting 
them on the air between 7 040 – 7 050 kHz and 7 114 – 7 125 kHz. Amateur radio Glowbug enthusiasts 

(The Museum Piece from page 47) 
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can often be heard communicating on the shortwave bands via 
CW using Morse code. Popular frequencies to hear glowbug 
contacts are around 3 560 kHz and also 3 579.5 kHz, chosen 
because crystals for this frequency can be salvaged from 
discarded colour TV sets, along with other transmitter 
components.11 12 
 
Clubs, events and publications 
 Many vintage radio clubs sponsor special events and 
contests, such as the "AM QSO Party" sponsored by the Antique Wireless Association, the "Heavy Metal 
Rally" sponsored by Electric Radio Magazine, and the "Classic Radio Exchange".13 Such operating events 
are not traditional ham radio contests inasmuch as they are a night of friendly QSOs using home-built, 
restored commercial ham, broadcast or military equipment. 
 The Amateur Radio Lighthouse Society and The AM Radio Network's14 "Expedition to Thomas Point 
Shoal Lighthouse" in Chesapeake Bay, MD commemorated the history of lighthouses with a vintage 
special event station using the call sign K3L.15 
 Britain's Vintage and Military Amateur Radio Society (affiliated with the Radio Society of Great Britain) 
coordinates regular on-air "nets" where enthusiasts gather as well as massive technical files for the 
benefit of members.16 The Surplus Radio Society, a Dutch society of collectors of old ex-military radio 
equipment and other nostalgic receivers and transmitters holds weekly radio activity nets every Sunday 
on 3 575 MHz CW / 3 705 MHz AM and sponsors several flea markets and exchange fairs each year.17 
 The Canada-based The Wireless Set No. 19 Group,18 with members virtually worldwide, caters to those 
who collect, restore and/or operate vintage military communications equipment, with emphasis on the 
World War II Wireless Set No. 19 radio. Many members are Amateur Radio operators who use the 
equipment for on-air contacts with others. 
 The ARRL publishes "Vintage Radio", a collection of articles from QST magazine describing vintage 
equipment and restoration, and CQ Amateur Radio magazine releases a yearly "Classic Radio Calendar" 
featuring full-color vintage radio images. 
 The Antique Wireless Association of Southern Africa is devoted to the "maintenance and preservation 
of our amateur heritage" for enthusiasts of older types of short wave radios and amateur equipment, and 
maintains a museum exhibit in Johannesburg.19 20 
 
Safety 
 Since vacuum tube gear contains potentially lethal voltages, a 
number of safety measures, such as discharging power-
supply capacitors and keeping one hand away from the chassis when 
working on powered-up gear, are commonly employed. Some older 
equipment has a direct connection to the metal chassis on one side of 
the incoming AC power line, which results in the entire unit becoming 
electrified if the power plug is inserted backwards. Many older radios, 
such as vintage receivers, are not safety-fused. Restorers generally 
replace the AC line cord with a more modern 3 wire plug and install an 

(The Museum Piece from page 48) 
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in-line or chassis mount fuse holder. The use of a common 
station ground connection to all equipment can also prevent safety 
hazards.21 3 In addition, those who collect, restore or otherwise use 
vintage radio equipment may unknowingly encounter harmful 
radioactive substances, PCBs, and asbestos.22 23 24 
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‘Twas the night before Christmas, when all through 
the shack 
Not a radio was on — anywhere on the rack; 
The antennas were tuned by the op with care, 
In hopes that DX soon would be there; 
 
The harmonics were nestled all snug in their beds, 
While visions of tropical isles danced in the op’s 
head; 
And mamma with her logging pen, and I in my call-
sign cap, 
Just settled in for contesting after a short nap, 
 
When out on the lawn there arose such a clatter, 
I sprang from the shack to see what was the 
matter. 
Away to the antenna farm I flew like a flash, 
It looked like a scene right from TV’s “M*A*S*H.” 
 
The moon on the breast of the slick coating of ice 
Gave the appearance of what didn’t seem too nice, 
When, what to my wondering ears should appear, 
But the delightful sounds of DX, almost too near, 
 
With a quick fix to the downed long wire, 
I got back to the shack; but had a quagmire; 
More rapid than pileups, the call signs came, 
But the out-of-turn DXers called; much of the 
same; 
 
“Now, second call district only, now third,” the DX 
station called; 
“How about Europe only; now South America,” he 
apparently stalled. 
To the top of the log, to the top of the pile, 
Stations made it through the hash – with a flick of 
the dial. 

 
Along the ladder line, the signals 
did fly, 
When they met the inverted 
vee, they flew to the sky, 
So up to the 20-meter band I 
tuned the dial, 
Looking for DX and contesters to 
add to my log file. 
 
And then, in a tweak, I heard the call – 
The prefix didn’t match any I’ve ever heard. 
As my XYL scribbled the call in the log – NP0LE, 
We knew right away who this matched to a T. 
 
He said he was air mobile, and he signed slant V02 
His voice seemed to indicate he was in a hurry, too; 
A bundle of toys he said he had in his sack, 
Including some called Icom and Kenwood – with a 
power pack. 
 
His signal increased as we chatted away, 
The distance was lessening, not to our dismay. 
As we exchanged our 5-9s as the morning neared, 
He said those words that we had feared. 
 
It was time to shut down; turn off the amp, 
Finishing logging and turn out the shack’s lamp; 
For soon in our town, a visitor would arrive, 
And we were still too awake and alive. 
 
We hurried out of the shack, flew up the stairs, 
Headed straight to bed without any cares, 
We knew the time was drawing quite near, 
That some new toys would arrive – and we left him 
a beer. 
 
On the scanner that sits right next to our bed, 
“I’m entering RST’s air space,” we heard as he said; 
It was time to fall asleep; think of the packages we 
would find, 
But as I laid there, I couldn’t get it out of my mind  
 
I needed his QSL card, the one for aero mobile, 
I’m sure this op’s card would be anything but dull. 
And I heard as I started to drift into a daze, 
“Good DX to all and to all Happy Holidays. 

‘Twas the Flight Before Christmas 
Written by Chuck Gysi, N2DUP, with extreme apologies to Major Henry Livingston Jr. (1748 - 1828) (previously believed to be by 
Clement Clarke Moore) 
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R 
adioteletype (RTTY) is a telecommunications system 
consisting originally of two or more electromechanical 
teleprinters in different locations connected by radio rather 
than a wired link. These machines were superseded 

by personal computers (PCs) running software to emulate teleprinters. 
Radioteletype evolved from earlier landline teleprinter operations that began in the mid-1800s. The US 
Navy Department successfully tested printing telegraphy between an airplane and ground radio station in 
1922. Later that year, the Radio Corporation of America successfully tested printing telegraphy via 
their Chatham, Massachusetts, radio station to the RMS Majestic. Commercial RTTY systems were in 
active service between San Francisco and Honolulu as early as April 1932 and between San Francisco 
and New York City by 1934. The US military used radioteletype in the 1930s and expanded this usage 
during World War II. From the 1980s, teleprinters were replaced by 
computers running teleprinter emulation software. 
 The term radioteletype is used to describe both the original 
radioteletype system, sometimes described as "Baudot", as well as the 
entire family of systems connecting two or more teleprinters or PCs 
using software to emulate teleprinters, over radio, regardless of 
alphabet, link system or modulation. 
 In some applications, notably military and government, 
radioteletype is known by the acronym RATT (Radio Automatic 
Teletype).1 

 

History 
 Landline teleprinter operations began in 1849 when a circuit was 
put in service between Philadelphia and New York City.2 Émile 
Baudot designed a system using a five unit code in 1874 that is still in 
use today. Teleprinter system design was gradually improved until, at 
the beginning of World War II, it represented the principal distribution 
method used by the news services. 
 Radioteletype evolved from these earlier landline teleprinter 
operations. The US Department of the Navy successfully tested printing 
telegraphy between an airplane and ground radio station in August 
1922.3 4 5 Later that year, the Radio Corporation of America successfully 
tested printing telegraphy via their Chatham, MA radio station to the 
R.M.S. Majestic.6 An early implementation of the Radioteletype was the 
Watsongraph,7 named after Detroit inventor Glenn Watson in March 
1931.8 Commercial RTTY systems were in active service between San 
Francisco and Honolulu as early as April 19329 10 and between San 
Francisco and New York City by 1934.11 The US Military used radioteletype in the 1930s and expanded this 
usage during World War II.12 The Navy called radioteletype RATT (Radio Automatic Teletype) and the 
Army Signal Corps called radioteletype SCRT, an abbreviation of Single-Channel Radio Teletype. The 
military used frequency shift keying technology and this technology proved very reliable even over long 
distances. 
 From the 1980s, teleprinters were replaced by computers running teleprinter emulation software. 
 
Technical description 
 A radioteletype station consists of three distinct parts: The Teletype or teleprinter, the modem and 
the radio. 

(Continued on page 53) 
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Punched tape of the type used with 
teleprinters 

Electronic RTTY terminal, ca. 1980 
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 The Teletype or teleprinter is an electromechanical or electronic device. The word Teletype was a 
trademark of the Teletype Corporation, so the terms "TTY", "RTTY", "RATT" and "teleprinter" are usually 
used to describe a generic device without reference to a particular manufacturer. 
 Electromechanical teleprinters were heavy, complex and noisy and have been replaced with electronic 
units. The teleprinter includes a keyboard, which is the main means of entering text and a printer or visual 
display unit (VDU). An alternative input device is a perforated tape reader and, more recently, computer 
storage media (such as floppy disks). Alternative output devices are tape perforators and computer 
storage media. 
 The line output of a teleprinter can be at either digital logic levels (+5 V signifies a logical "1" or mark 
and 0 V signifies a logical "0" or space) or line levels (−80 V signifies a "1" and +80 V a "0"). When no traffic 
is passed, the line idles at the "mark" state. 
 When a key of the teleprinter keyboard is pressed, a 5-bit character is generated. The teleprinter 
converts it to serial format and transmits a sequence of a start bit (a logical 0 or space), then one after the 
other the 5 data bits, finishing with a stop bit (a logical 1 or mark, lasting 1, 1,5 or 2 bits). When a 
sequence of start bit, 5 data bits and stop bit arrives at the input of the teleprinter, it is converted to a 5-
bit word and passed to the printer or VDU. With electromechanical teleprinters, these functions required 
complicated electromechanical devices, but they are easily implemented with standard digital electronics 
using shift registers. Special integrated circuits have been developed for this function, for example the 
Intersil 6402 and 6403.13 These are stand-alone UART devices, similar to computer serial port peripherals. 
 The 5 data bits allow for only 32 different codes, which cannot accommodate the 26 letters, 10 
figures, space, a few punctuation marks and the required control codes, such as carriage return, new line, 
bell, etc. To overcome this limitation, the teleprinter has two states, the unshifted or letters state and the 
shifted or numbers or figures state. The change from one state to the other takes place when the special 
control codes LETTERS and FIGURES are sent from the keyboard or received from the line. In the letters 
state the teleprinter prints the letters and space while in the shifted state it prints the numerals and 
punctuation marks. Teleprinters for languages using other alphabets also use an additional third shift 
state, in which they print letters in the alternative alphabet. 
 The modem is sometimes called the terminal unit and is an electronic device which is connected 
between the teleprinter and the radio transceiver. The transmitting part of the modem converts the 
digital signal transmitted by the teleprinter or tape reader to one or the other of a pair of audio frequency 
tones, traditionally 2 295/2 125 Hz (US) or 2 125/1 955 Hz (Europe). One of the tones corresponds to the 
mark condition and the other to the space condition. These audio tones, then, modulate an SSB 
transmitter to produce the final audio-frequency shift keying (AFSK) radio frequency signal. Some 
transmitters are capable of direct frequency-shift keying (FSK) as they can directly accept the digital signal 
and change their transmitting frequency according to the mark or space input state. In this case the 
transmitting part of the modem is bypassed. 
 On reception, the FSK signal is converted to the original tones by mixing the FSK signal with a local 
oscillator called the BFO or beat frequency oscillator. These tones are fed to the demodulator part of the 
modem, which processes them through a series of filters and detectors to recreate the original digital 
signal. The FSK signals are audible on a communications radio receiver equipped with a BFO and have a 
distinctive "beedle-eeeedle-eedle-eee" sound, usually starting and ending on one of the two tones ("idle 
on mark"). 
 The transmission speed is a characteristic of the teleprinter while the shift (the difference between 
the tones representing mark and space) is a characteristic of the modem. These two parameters are 
therefore independent, provided they have satisfied the minimum shift size for a given transmission 
speed. Electronic teleprinters can readily operate in a variety of speeds, but mechanical teleprinters 
require the change of gears in order to operate at different speeds. 
 Today, both functions can be performed with modern computers equipped with digital signal 
processors or sound cards. The sound card performs the functions of the modem and the CPU performs 
the processing of the digital bits. This approach is very common in amateur radio, using specialized 
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computer programs like fldigi, MMTTY or MixW. 
 Before the computer mass storage era, most RTTY stations stored text on paper tape using paper tape 
punchers and readers. The operator would type the message on the TTY keyboard and punch the code 
onto the tape. The tape could then be transmitted at a steady, high rate, without typing errors. A tape 
could be reused and, in some cases, especially for use with ASCII on NC Machines, might be made of 
plastic or even very thin metal material in order to be reused many times. 
 The most common test signal is a series of "RYRYRY" characters, as these form an alternating tone 
pattern exercising all bits and are easily recognized. Pangrams are also transmitted on RTTY circuits as test 
messages, the most common one being "The quick brown fox jumps over the lazy dog" and in French 
circuits, "Voyez le brick géant que j'examine près du wharf" 
 
Technical specification 
 The original (or "Baudot") radioteletype system is based almost invariably on the 
Baudot code or ITA-2 5 bit alphabet. The link is based on character asynchronous 
transmission with 1 start bit and 1, 1,5 or 2 stop bits. Transmitter modulation is normally 
FSK (F1B). Occasionally, an AFSK signal modulating an RF carrier (A2B, F2B) is used on VHF 
or UHF frequencies. Standard transmission speeds are 45.45, 50, 75, 100, 150 and 300 
baud. 
 Common carrier shifts are 85 Hz (used on LF and VLF frequencies), 170 Hz, 425 Hz, 
450 Hz and 850 Hz, although some stations use non-standard shifts. There are variations of the standard 
Baudot alphabet to cover languages written in Cyrillic, Arabic, Greek etc., using special techniques.14 15 
 Some combinations of speed and shift are standardized for specific services using the original 
radioteletype system: 
• Amateur radio transmissions are almost always 45.45 baud – 170 Hz, although 75 baud activity is 
being promoted by BARTG in the form of 4-hour contests.16 
• Radio amateurs have experimented with ITA-5 (7-bit ASCII) alphabet transmissions at 110 baud – 170 
Hz. 
• NATO military services use 75 or 100 baud – 850 Hz. 
• A few naval stations still use RTTY without encryption for CARB (channel availability broadcasts).17 
• Commercial, diplomatic and weather services prefer 50 baud – 425 or 450 Hz.18 
• Russian (and in the past, Soviet Union) merchant marine communications use 50 baud – 170 Hz.19 
• RTTY transmissions on LF and VLF frequencies use a narrow shift of 85 Hz, due to the limited 
bandwidth of the antennas. 
 
Early amateur radioteletype history 
 After World War II, amateur radio operators in the US started to receive obsolete but usable Teletype 
Model 26 equipment from commercial operators with the understanding that this equipment would not 
be used for or returned to commercial service. "The Amateur Radioteletype and VHF Society" was 
founded in 1946 in Woodside, NY. This organization soon changed its name to "The VHF Teletype Society" 
and started US Amateur Radio operations on 2 metres using audio frequency shift keying (AFSK). The first 
two-way amateur radioteletype QSO of record took place in May 1946 between Dave Winters, W2AUF, 
Brooklyn, NY and John Evans Williams, W2BFD, Woodside Long Island, NY.20 On the west coast, amateur 
RTTY also started on 2 metres. Operation on 80 and 40 metres and the other High Frequency amateur 
radio bands was initially accomplished using make and break keying since frequency shift keying (FSK) was 
not yet authorized. In early 1949, the first American transcontinental two-way RTTY QSO was 
accomplished on 11 metres using AFSK between Tom McMullen, W1QVF operating at W1AW and Johnny 
Agalsoff, W6PSW.21 The stations effected partial contact on 30 January 1949 and repeated more 
successfully on 31 January. On 1 February 1949, the stations exchanged solid print congratulatory 
message traffic and rag-chewed. Earlier, on 23 January 1949, William T. Knott, W2QGH, Larchmont, NY, 
had been able to make rough copy of W6PSW's test transmissions. While QSOs could be accomplished, it 
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was quickly realized that FSK was technically superior to make and break keying. Due to the efforts of 
Merrill Swan, W6AEE, of "The RTTY Society of Southern California" publisher of RTTY and Wayne Green, 
W2NSD, of CQ Magazine, Amateur Radio operators successfully petitioned the US Federal 
Communications Commission (FCC) to amend Part 12 of the Regulations, which was effective on 20 
February 1953.22 The amended Regulations permitted FSK in the non-voice parts of the 80, 40 and 20 
metre bands and also specified the use of single channel 60 words-per-minute five unit code 
corresponding to ITA2. A shift of 850 hertz plus or minus 50 hertz was specified. Amateur Radio operators 
also had to identify their station call sign at the beginning and the end of each transmission and at ten-
minute intervals using International Morse code. Use of this wide shift proved to be a problem for 
Amateur Radio operations. Commercial operators had already discovered that narrow shift worked best 
on the HF bands. After investigation and a petition to the FCC, Part 12 was amended, in March 1956, to 
allow Amateur Radio Operators to use any shift that was less than 900 hertz. 
 The FCC Notice of Proposed Rule Making (NPRM) that resulted in the authorization of Frequency Shift 
Keying (FSK) in the amateur high frequency (HF) bands responded to petitions by the American Radio 
Relay League (ARRL), the National Amateur Radio Council and Mr Robert Weinstein. The NPRM 
specifically states this and this information may be found in its entirety in the December 1951 Issue of 
QST. While the New RTTY Handbook gives ARRL no credit, it was published by CQ Magazine and its author 
was a CQ columnist (CQ generally opposed ARRL at that time). 
 The first RTTY Contest was held by the RTTY Society of Southern California from 31 October to 1 
November 1953.23 Named the RTTY Sweepstakes Contest, twenty nine participants exchanged messages 
that contained a serial number, originating station call, check or RST report of two or three numbers, 
ARRL section of originator, local time (00:00 - 24:00 preferred) and date. Example: NR 23 W0BP CK MINN 
1325 FEB 15. By the late 1950s, the contest exchange was expanded to include band used. Example: NR 
23 W0BP CK MINN 1325 FEB 15 FORTY METERS. The contest was scored as follows: one point for each 
message sent and received entirely by RTTY and one point for each message received and acknowledged 
by RTTY. The final score was computed by multiplying the total number of message points by the number 
of ARRL sections worked. Two stations could exchange messages again on a different band for added 
points, but the section multiplier did not increase when the same section was reworked on a different 
band. Each DXCC entity was counted as an additional ARRL section for RTTY multiplier credit. 
 RTTY, later named RTTY Journal, also published the first listing of stations, mostly located in the 
continental US, that were interested in RTTY in 1956.24 Amateur Radio operators used this callbook 
information to contact other operators both inside and outside the United States. For example, the first 
recorded USA to New Zealand two-way RTTY QSO took place in 1956 between W0BP and ZL1WB. 
 By the late 1950s, new organizations focused on amateur radioteletype started to appear. The "British 
Amateur Radio Teletype Group", BARTG, now known as the "British Amateur Radio Teledata Group"25 
was formed in June 1959. The Florida RTTY Society was formed in September 1959.26 Amateur Radio 
operators outside of Canada and the United States began to acquire surplus teleprinter and receive 
permission to get on the air. The first recorded RTTY QSO in the UK occurred in September 1959 between 
G2UK and G3CQE. A few weeks later, G3CQE had the first G/VE RTTY QSO with VE7KX.27 This was quickly 
followed up by G3CQE QSOs with VK3KF and ZL3HJ.28 Information on how to acquire surplus teleprinter 
equipment continued to spread and before long it was possible to work all continents on RTTY. 
 Amateur Radio operators used various equipment designs to get on the air using RTTY in the 1950s 
and 1960s. Amateurs used their existing receivers for RTTY operation but needed to add a terminal unit, 
sometimes called a demodulator, to convert the received audio signals to DC signals for the teleprinter. 
 Most of the terminal unit equipment used for receiving RTTY signals was homebuilt, using designs 
published in amateur radio publications. These original designs can be divided into two classes of terminal 
units: audio-type and intermediate frequency converters. The audio-type converters proved to be more 
popular with amateur radio operators. The Twin City, W2JAV and W2PAT designs were examples of 
typical terminal units that were used into the middle 1960s. The late 1960s and early 1970s saw the 
emergence of terminal units designed by W6FFC, such as the TT/L-2, ST-3, ST-5 and ST-6. These designs 
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were first published in RTTY Journal starting in September 1967 and ending in 1970. 
 Amateur Radio operators needed to modify their transmitters to allow for HF RTTY operation. This 
was accomplished by adding a frequency shift keyer that used a diode to switch a capacitor in and out of 
the circuit, shifting the transmitter’s frequency in synchronism with the teleprinter signal changing from 
mark to space to mark. A very stable transmitter was required for RTTY. The typical frequency 
multiplication type transmitter that was popular in the 1950s and 1960s would be relatively stable on 80 
meters but become progressively less stable on 40, 20 and 15 metres. By the middle 1960s, transmitter 
designs were updated, mixing a crystal-controlled high frequency oscillator with a variable low frequency 
oscillator, resulting in better frequency stability across all Amateur Radio HF bands. 
 During the early days of Amateur RTTY, the Worked All Continents – RTTY Award was conceived by 
the RTTY Society of Southern California and issued by RTTY Journal.29 The first Amateur Radio station to 
achieve this WAC – RTTY Award was VE7KX.30 The first stations recognized as having achieved single band 
WAC RTTY were W1MX (3,5 MHz); DL0TD (7,0 MHz); K3SWZ (14,0 MHz); W0MT (21,0 MHz) and FG7XT 
(28,0 MHz).31 The ARRL began issuing WAC RTTY certificates in 1969. 
 By the early 1970s, Amateur Radio RTTY had spread around the world and it was finally possible to 
work more than 100 countries via RTTY. FG7XT was the first Amateur Radio station to claim to achieve 
this honour. However, Jean did not submit his QSL cards for independent review. ON4BX, in 1971, was the 
first Amateur Radio station to submit his cards to the DX Editor of RTTY Journal and to achieve this 
honour.32 The ARRL began issuing DXCC RTTY Awards on 1 November 1976.33 Prior to that date, an award 
for working 100 countries on RTTY was only available via RTTY Journal. 
 In the 1950s through the 1970s, "RTTY art" was a popular on-air activity. This consisted of (sometimes 
very elaborate and artistic) pictures sent over RTTY through the use of lengthy punched tape 
transmissions and then printed by the receiving station on paper. 
 On 7 January 1972, the FCC amended Part 97 to allow faster RTTY speeds. Four standard RTTY speeds 
were authorized, namely, 60 (45 baud), 67 (50 baud), 75 (56.25 baud) and 100 (75 baud) words per 
minute. Many Amateur Radio operators had equipment that was capable of being upgraded to 75 and 
100 words per minute by changing teleprinter gears. While there was an initial interest in 100 words per 
minute operation, many Amateur Radio operators moved back to 60 words per minute. Some of the 
reasons for the failure of 100 words per minute HF RTTY included poor operation of improperly 
maintained mechanical teleprinters, narrow bandwidth terminal units, continued use of 170 Hz shift at 
100 words per minute and excessive error rates due to multipath distortion and the nature of ionospheric 
propagation. 
 The FCC approved the use of ASCII by Amateur Radio stations on 17 March 1980 with speeds up to 
300 baud from 3,5 to 21,25 MHz and 1200 baud between 28 and 225 MHz. Speeds up to 19,2 kilobaud 
was authorized on Amateur frequencies above 420 MHz.34 
 The requirement for Amateur Radio operators in the United States to identify their station call sign at 
the beginning and the end of each digital transmission and at ten-minute intervals using International 
Morse code was finally lifted by the FCC on 15 June 1983. 
 
Comparison with other modes 
 RTTY has a typical baud rate for Amateur operation of 45.45 baud (approximately 60 words per 
minute). It remains popular as a "keyboard to keyboard" mode in Amateur Radio.35 RTTY has declined in 
commercial popularity as faster, more reliable alternative data modes have become available, using 
satellite or other connections. 
 For its transmission speed, RTTY has low spectral efficiency. The typical RTTY signal with 170 Hz shift at 
45,45 baud requires around 250 Hz receiver bandwidth, more than double that required by PSK31. In 
theory, at this baud rate, the shift size can be decreased to 22.725 Hz, reducing the overall band footprint 
substantially. Because RTTY, using either AFSK or FSK modulation, produces a waveform with constant 
power, a transmitter does not need to use a linear amplifier, which is required for many digital 
transmission modes. A more efficient Class C amplifier may be used. 
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 RTTY, using either AFSK or FSK modulation, is moderately resistant to vagaries of HF propagation and 
interference, however modern digital modes, such as MFSK, use Forward Error Correction to provide 
much better data reliability. 
 
Primary users 
 Principally, the primary users are those who need robust shortwave communications. Examples are: 
• All military departments, all over the world (using cryptography) 
• Diplomatic services all over the world (using cryptography) 
• Weather reports are transmitted by the US Coast Guard nearly continuously 
• RTTY systems are also fielded by amateur radio operators and are popular for long-distance contacts 
 One regular service is WLO, transmitting weather information from the United States in English, using 
ITA-2, with an intended audience of ocean-going vessels and those concerned with them: WLO - 8 
474 kHz at 45,45 baud/170 Hz. 
 Another regular service transmitting RTTY meteorological information is the German Meteorological 
Service (Deutscher Wetterdienst or DWD). The DWD regularly transmit two programs on various 
frequencies on LF and HF in standard RTTY (ITA-2 alphabet). The list of call signs, frequencies, baud rates 
and shifts are as follows:36 

 DDH47 - 147,3 kHz 50 baud/85 Hz; DDK2 - 4 583 kHz 50 baud/450 Hz; DDH7 - 7 646 kHz 50 
baud/450 Hz; DDK9 - 10 100,8 kHz 50 baud/450 Hz; DDH9 - 11 039 kHz 50 baud/450 Hz; DDH8- 14 
467,3 kHz 50 baud/450 Hz. The DWD signals can be easily received in Europe, North Africa and parts of 
North America. 
 
Pronunciation 
RTTY (in English) may be spoken as "radioteletype", by its letters: R-T-T-Y, or simply as "ritty". 
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 Getting Started on RTTY, Getting started on RTTY using MMTTY 
 Roger Cooke, G3LDI. "RTTY Basics (a radio amateur perspective)". Southgate ARC.  
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Get on the air with HF 
Digital 
 The beginner’s guide to 
FT8, WSPR, PSK31 and more! 
Now including popular 
modes FT8 and WSPR! 
 Fully updated, the 
second edition of Get on the 
Air with HF Digital is a step-
by-step guide that’ll get you 

started in the fascinating world of HF digital 
technology. Written in an easy to understand style, 
this book will show you how to set up and operate 
your own HF digital station. The text includes 
instructions for configuring software programs for 
popular modes such as PSK31, RTTY, FT8 and JT65. 
You’ll also learn about other digital communication 
modes such as MFSK, Olivia, PACTOR and WSPR. It’s 
a fun and easy way for beginners to get on the air! 
 SARL/AMSAT SA Members R350; Non-members 
R400 

Basic Antennas 
 An introduction to antennas -
basic concepts, practical designs 
and easy-to-build antennas! 
 Price R740; SARL and AMSAT 
SA Members R640 
 

Simple and Fun Antennas 
Chuck Hutchinson, K8CH and 
Dean Straw, N6BV 
 Lots and lots of real world, 
practical antennas you can BUILD 
YOURSELF! 
Chapter 1: Your First VHF 
Antenna 
Chapter 2: Your First HF Antenna 
Chapter 3: Facts About 
Transmission Lines 
Chapter 4: Antenna Masts and Supports 
Chapter 5: HF Verticals 
Chapter 6: More Simple and Fun Antennas for VHF 
and UHF 
Chapter 7: More HF Dipoles 
Chapter 8: Dual-Band VHF/UHF Antennas 
Chapter 9: An HF Vertical That Needs No Radials -
Try the HVD 
Chapter 10: Yet More HF Dipoles 
Chapter 11: More Facts About Feed Lines 
Chapter 12: A Potpourri of Antenna Ideas 
Chapter 13: VHF Beam Antennas 
Chapter 14: Towers 
Chapter 15: HF Beam Antennas 
Chapter 16: Getting the Most Out of Your Antenna 
 Price R550; SARL and AMSAT SA Members R450 

http://www.amateurradio.org.za/books.htm 
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Tewsol International Pty Ltd 
National and SADC Distributors for Yaesu Amateur Radio Equipment are proud to announce the new 
FTDX101D transceiver which sets a new benchmark whereby others will be compared. Get yours today 
for R75 500. Test Drive the FTDX101D today, contact Danny, ZS6AW 

Danny Liebenberg, ZS6AW – 083 401 4000 and/or 
Danny@tewsol.com 
Dennis Green, ZS4BS – 082 770 9126 and/or 

zs4bs@netactive.co.za for ZS3 and ZS4        Pending Type Approval  

The FT-65R - VHF/UHF 2 Metre/70 cm 
Dual Band FM Handheld Transceiver - 
R1 995 

The Yaesu FTDX-3000 - 160 to 6 Metres - SSB/CW/FM/AM/Digital; 
100 Watts of Solid Performance; Antenna Tuner Included; Big TFT 
Full-Colour Display For Superior Operability and Visibility  

The Yaesu FT-450D; 100 Watts RF Output 160 - 6 Metres; 
Large Easy-to-Read LCD Display  

The Yaesu FTDX-1200; 160 to 6 Metres - SSB/CW/FM/AM/ 
Digital; Antenna Tuner Included; Big TFT Full-Colour Display  

Yaesu FT-897; 160 to 10 m, 6 m, 2 m and 70 cm; SSB/CW/ 
AM/FM/Digital; 5 to 100 Watts - R18 500 limited stock 

mailto:Danny@tewsol.com
mailto:zs4bs@netactive.co.za
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 The 2020 SARL National Convention 
SARL 95 (1925 - 2020) 

3 and 4 April 2020 at the Wanderers Club, Illovo, Johannesburg 
Hosted by the Sandton and the Hammies Amateur Radio Clubs 

 
3 April 2020 - the SARL Symposium 
4 April 2020 - the SARL AGM and 

the SARL 95 Celebration Dinner Dance with Eddie Eksteen and the LM Radio Band 

The closing date for motions, nominations for trophies and awards, nominations for the SARL Hall of 
Fame and nominations to serve on Council is midnight on Friday 31 January 2020 and must be sent to the 
League Secretary at secretary@sarl.org.za. 

mailto:secretary@sarl.org.za

