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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.ò 
 

 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 m¹re ontvou, 
Eer hul herinnering ï ons sal onthou.ò 

 
Piet Coetzee, ZS6NKA  
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Jopie van Lill, ZS6JVL  
Paul Potgieter, ZS6PSP 

Hartwig Hillermann, ZS5WA    

Silent Keys   Stil Sleutels 

Please submit your article by the 20th of the month 
preceding the publication date. 
The Editor will endeavour to have Radio ZS pub-
lished by the 1st day of the publication date. 
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F 
ollowing the ñOut and About with QRPò 
by Craig Behrens, NM4T, in the Sep-
tember issue of Radio ZS, Eddie 
ZS6BNE, sent me the following e-mail  

Subject: RE: Radio ZS 
Date: Fri, 4 Sep 2015 07:17:25 -0500 
From: Craig W Behrens <craigb44@msn.com> 
To: Eddie Leighton <facman@nwk.co.za> 
My pleasure, Eddie. 
You guys are a great asset to amateur radio -- 
and I love what you're doing with Radio ZS -- 
it's a fine read! 
Thanks again. 
72/73, 
Craig W. Behrens--NM4T 
 Thanks to Eddie and Craig, this makes it 
worthwhile to get an issue of Radio ZS out to 
the League members. 
 What about the Clubs, it looks like 
Sasolburg ARC is the only active 
Club in the country.  
 Waar is ons Afrikaanse 
lede. Hoekom skryf julle 
nie vir Radio ZS nie? Dit 
kan een bladsy wees, 
miskien twee, van ón pro-
jek wat jy mee besig is. 
 
The use of themes 
 The Radio ZS editorial 
team has been looking at 
having a theme for each is-
sue and giving Clubs and 
members early warning about the 
theme so that material can be submit-
ted for a specific issue. Some of the themes 
suggested during a recent Skype conference 
are  
V Antennas and feed lines ï Novem-

ber/December 2015 issue; 
V Field Stations and operating mobile ï 

January 2016; 
V VHF/UHF and Microwaves ï February 

2016; 
V Emergency Communications and Com-

munity Service ï March 2016; 
V Home Brew and kit building ï April 2016; 
V Recruitment and training of new radio am-

ateurs; 
V Digital radio; 
V DXing; 
V Measurements and measuring equipment 

for radio amateurs; 
V Equipment reviews; 

V Competitions 
and participa-
tion; 

V Radio Clubs 
and the SARL. 

 We also welcome 
suggestions from Clubs and from members for 
other themes. Send them to radi-
ozs@sarl.org.za, which is the same address to 
use for your submission of material. 
Gebruik van Temas 
 Die Radio ZS redaksiespan kyk na ôn tema 
vir elke uitgawe en om Klubs en lede 
vroegtydig te waarsku sodat material vir ôn spe-
sifieke uitgawe versend kan word. Van die te-
mas voorgestel tydens ôn onlangse Skype 
vergadering is 
V Antennas en voerlyne ï Novem-

ber/Desember 2015 uitgawe; 
V Veldstasies en mobiele 
werking ï Januarie 2016 
uitgawe; 
V BHF/UHF en Mikro-
golwe ï Februarie 2016 
uitgawe; 
V Noodkommunikasie 
en gemeenskapsdiens ï 
Maart 2016 uitgawe; 
V Tuis konstruksie en 
boustelle ï April 2016 
uitgawe; 
V Werwing en opleiding 
van nuwe radio amateurs; 

V Digitale radio; 
V DXing; 

V Metings en meettoerusting in amateurra-
dio; 

V Toerusting-oorsig; 
V Kompetisies en deelname; 
V Klubs en die SARL. 
 Ons verwelkom ook voorstelle vanaf Klubs 
en lede oor ander temas. Stuur dit aan radi-
ozs@sarl.org.za, wat dieselfde adres is om jou 
material vir publikasie te stuur. 
 
 Once again, the October issue will be out 
before October. Material for the Novem-
ber/December issue must reach me by Tues-
day 10 November; send it to radi-
ozs@sarl.org.za. I plan to have the issue out 
by 20 November because the next issue is only 
in January 2016.  
 Dennis, ZS4BS 

Over a cup of coffee with the editor... 

The theme for 
the November/
December issue 
is Antennas and 
Feed lines! 

mailto:craigb44@msn.com
mailto:facman@nwk.co.za
mailto:radiozs@sarl.org.za
mailto:radiozs@sarl.org.za
mailto:radiozs@sarl.org.za
mailto:radiozs@sarl.org.za
mailto:radiozs@sarl.org.za.
mailto:radiozs@sarl.org.za.
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A 
s an association of hobbyists, one 
characteristic of the South African Ra-
dio League is that it is dependent on 
volunteers to do the work. We may 

have the most interesting and rewarding tech-
nical hobby in the world, but that does not bring 
in any funding for staffing the League. We need 
volunteers, many of them. 
 To have a South African Radio League 
where every radio amateur feels that he/she 
belongs and that he/she contributes to its suc-
cess, is a vision that cannot be realised if the 
League is run by a small group that does all the 
work and makes all the decisions. We need 
wider participation; a significant proportion of 
members should be active in the running of the 
association. 
 Call these members whatever you want; ap-
pointees, volunteers, managers or any other ti-
tle. They are the people who keep the League 
running. To name but a few - the Webmaster, 
the Database Manager, the Awards Manager, 
the QSL Manager; we already have many, but 
we need more. 
 These jobs are quite flexible. The usual mo-
dus operandi is for council to state the mini-
mum requirements and to let the manager de-
cide how to do the job and what to deliver. 
There are some constraints deriving from the 
nature of the appointment. These are usually 
negotiated with the appointee or manager. 
 A general call for help is usually ineffective, 
so I will list our most urgent requirements to-
gether with information about the job. If you 
see your way open to contribute to any of these 
portfolios or projects, please volunteer. 
 If you know of any member who can do the 
job, but is too modest to volunteer, then please 
let us know. The League will try to recruit him/
her without implicating you. 
 
Advertising Manager 
 This manager will obtain advisements for 
placement on the League website or in publica-
tions of the League. He/she can also solicit 
sponsorships for the South African Radio 
League and for particular events, programmes 
or equipment. As it affects the financing of the 
League, a good Advertising Manager will be of 
great value to the organisation. 
 
Website Manager 
 This is not the Webmaster. 

 The job is all about 
the look and feel of the 
web site and ensuring 
that it is up to date. The 
web site has grown over 
the last years and has 
become slightly disor-
ganised. An interesting 
and lively website works 
very well. It has an active 
and up-to-date landing page, but hidden deep 
inside the site, are many pages that are years 
out of date. 
 The Webmaster has more than enough to 
do just keeping the site up to date and imple-
menting changes; it is not reasonable to expect 
him to search through the site looking for more 
work. 
 The Website Manager will not be a pro-
grammer; that function still belongs to the Web-
master. The Website Manager will be the one 
who ensures the website contains correct, up-
to-date and relevant information, which he will 
obtain from the responsible councillors or man-
agers. 
 
Records Manager 
 The holder of this portfolio will manage the 
off-site data storage space of the South African 
Radio League. The League has many records 
distributed all over on councillors and appoin-
tees personal computers. The League sub-
scribes to a hosting site, which has to be con-
figured and made accessible to League func-
tionaries. A records admin system must be de-
veloped. This system will determine which rec-
ords go into the storage space, who is respon-
sible for entering them and updating them and 
how access is controlled. This is important, the 
League has a poor institutional memory and in 
these modern and fast changing times, improv-
ing it is an even greater challenge. 
 
Manager Monitoring Service 
 The International Amateur Radio Union 
(IARU) maintains a monitor watch for intruders 
on the HF frequencies and their priority is 
maintaining an international intruder watch. 
This manager will liaise with the IARU Monitor-
ing Service, but will also have to handle inter-
ference complaints locally on other frequen-
cies. It will involve liaison with ICASA. 

(Continued on page 6) 

From the President ... We need support! 
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IPHA Manager 
 IPHA is the information programme for 
handicapped amateurs. A handicapped ama-
teur who will better understand the needs and 
constraints of handicapped would-be amateurs 
can best handle this portfolio. This is a wide-
open portfolio; there is a lot to do and no one 
who has any fixed idea on how to approach it. 

This portfolio will also liaise with Region 1 of 
the IARU. 
 
 Please propose some candidates for these 
posts. Send the information to the Secretary 
sarlsekretaris@sarl.org.za or to the President 
or Vice-president. The League will approach 
these people directly. We need help and you 
can tell us where to find it. 

(From the President from page 5) 

H 
AMNET is planning a national 24-
hour communications exercise late in 
October 2015. This is the fourth edi-
tion of the HAMNET Communica-

tions Exercise, which was previously held as a 
"Winter Exercise.ò The exercise will be held 
from 12:00 CAT on Saturday 24 October until 
12:00 CAT on Sunday 25 October 2015. As in 
the past, teams will consist of at least of four 
members, of which the leader and at least half 
the team must be HAMNET members. Teams 
may deploy themselves at any location and 
HAMNET are again hoping to activate as many 
Disaster Centres as possible. 
 Entries will be accepted on a ñfirst come, 
first serve basisò for locations, to avoid having 
teams too close to one another. Teams are en-
couraged to find locations that are of some in-
terest and remote to their normal points of op-
eration. 
 
Total Black Out 
 The theme of the exercise will be ñblack 
out,ò where all stations are required to operate 
all activities off the grid. This will include radio 
equipment, lighting, cooking and any other re-
lated activities. Remember that this is not a 
competition or contest, the exercise is held to 

afford teams an oppor-
tunity to learn about their 
capabilities and very im-
portantly, their shortcom-
ings. 
 ñIn the past we used a 
point allocation system 
which has been aban-
doned in favour of a total 
outcome evaluation,ò or-
ganiser Grant Southey, 
ZS1SG, said. "The overall success will be 
judged on how teams co-operate with each 
other. Another new concept this year will be the 
"priority" messaging. At various times a random 
team will have to get a message through to an-
other team. The messages and times will not 
be disclosed before the start of the competition 
and the teams must use all resources at their 
disposal (except telephones or cell phones) to 
get the messages through to another team.ò 
 The organisers are trying to create a fun en-
vironment within which teams can operate to 
experiment with their equipment, test their ca-
pabilities and practice their emergency commu-
nications protocols. After the exercise a report 
should be submitted with the experiences of 
the teams, containing information including 
their location, team members and equipment 
used as well as a recording what they felt 
worked for them and what they feel they need 
to improve on. "We hope to send out a ques-
tionnaire afterwards to help assess the organis-
ing and help to improve future exercises.ò 
Grant said.  
 The closing date is the end of September to 
allow the organisers to make their final prepa-
rations and distribute the information packs to 
team leaders. The entry form must be complet-
ed and sent to Grant at qrant@saao.ac.za. 
Download the form from the HAMNET page on 
www.sarl.org.za. 

HAMNET National Exercise ï A Total Black Out 
Grant Southey, ZS1GS 

mailto:qrant@saao.ac.za
http://www.sarl.org.za
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Youngsters on the Air Summer Camp 2015 
Koos Fick, ZR6KF 

I 
t all started a few months ago when Nico 
van Rensburg, ZS6QL, told me about the 
YOTA summer event in Italy of which I 
could only dream of being part off. Lucky 

for me, the dream quickly turned into realityé! 
 I received a WhatsApp to tell me that I 
needed to sit down first and then open my e-
mails. The e-mail was from Lisa Leenders, 
PA2LS, (the IARU Region 1 Youth Working 
Group Chairman) and contained my invitation 
to join the YOTA event in Marina di Massa in 
Italy in July 2015. I would be the first ever 
South African that would take part in the event, 
one of two people outside Europe that would 
be part of the YOTA event and also one of the 
smallest - ñone manò teams that formed part of 
YOTA.  
 I did not know any one that would have 
been part of the event and seeing that I would 
be the only one going, it felt like a challenge. 
Well, challenge accepted! Needless to say, I 
cannot remember much of what happened at 
school the rest of the day, my mind was only 
focused on one thing ééYOTA Italy!!  
 After a few meetings and countless cups of 
coffee between myself, Nico and my Dad ï or 
the ñBank Personò as my sister and I call him, 
we got all the paperwork sorted out and my 
plane tickets booked. Thanks to some friendly 
Italians who work at the Italian Embassy in Pre-
toria, who I met in Mafikeng at the ISS school 
contact event, my visa was sorted within a 
week. I could not wait for 16 July to come! 
 I am in Grade 11 at Helpmekaar College 
and we normally write exams and have our an-
nual school concert before we have our mid 
year break in August. For me the exams 

seemed endless! I 
could not wait to get on 
the plane to Italy.  
 The morning of the 
16
th
 finally came. My 

flight was only at 13:55 that afternoon, so that 
gave me enough time to go and greet all the 
people at my club, who were attending the 
Thursday morning get together. I am a member 
of the Kempton Park Amateur Radio Technical 
Society. 
 A few hours later I found myself on a flight 
to Dubai where I spent a few hours in the vast 
big airport. 
 Then onwards to Fiumachino Airport near 
Rome. The next morning, I arrived in Italy and 
quickly found out that I left winter back in South 
Africa ï day temperatures of about 35Á C with 
+60% humidity and clear skies ï had me 
reaching for my shorts post haste. 
 I spent a night in Rome and flew to Pisa the 
next morning. On arrival at Pisa airport, I found 
that my luggage had gotten lost somewhere 
along the way. The joyôs of travelling!  
 Luckily the person from YOTA Italy that 
fetched me at the airport, Alexandro, IK5IFH, 
could speak much better Italian than this 
Boertjie and he arranged that the lost piece of 
luggage would be there the next morning ï if 
they could somehow find it! 
 Alex then took me for a quick Pizza at a 
restaurant and then to see the leaning tower of 
Pisa.  
 We then continued to drive up to Marina di 
Massa which is just a 30 min drive north of Pi-
sa. I arrived at the camp and was met there by 
Silvio and Alex. After that I met my team, the 

GB guys and we went up to our 
rooms. Later that day we had a 
meet and greet and Lisa gave us a 
rundown on what would happen the 
rest of the week. We had some night 
games and went to bed at about 
01:00 the next morning. 
 We woke up Sunday at 07:00 
and had breakfast at 08:00. The 
days plans where as follow, energiz-
er, presentation about YOTA De-
cember competition, the opening of 
the YOTA camp station II5YOTA, 
lunch, presentation about the Italian 

(Continued on page 8) 

Alexandro, IK5IFH 
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DXpedition team in Africa, beach games, din-
ner and of course, the much anticipated Inter-
cultural evening.  
 Luckily I had my suitcase back by then, so I 
could treat the other members to some koek-
sisters and rooibos tea, which had survived the 
trip and being lost. The bag of mealie meal, un-
fortunately did not make all the shuffling in the 
aircrafts boot and had to be left in Rome, so I 
couldnôt introduce the foreigners to our much 
loved mieliepap.  
 I learnt a lot about the diverse range of cul-
tures that were around me at the camp. And 
even that Salted Liquorices can be nice if the 
time is right, you just had to find the right 
timeé!  
 I think I gathered more QSL cards that 
evening than I would have made in a day of 
DX. The very successful evening ended at 
about 4 am the next morning.  
 Monday was about the same, just a few dif-
ferent presentations and activities such as 
ñGood Morsing,ò all about morse code in the 
morning and an introduction to Geocaching by 
Tommy, ON2TD. It was quite a slow day for 
some of us, but we all just carried on and really 

understood what the words ñWhen all else fails, 
Ham Radioò actually meant.  
 Throughout these two days, I got to know a 
lot of people that would change my under-
standing of amateur radio completely. Oh and 
the pastaé pasta for lunch, pasta for dinner 
day after day. To say the least, I am not a fan 
any more! 
 Tuesday morning started with Good Mors-
ing, progressing on to a presentation about 
contesting and working DX by Florian, 
OE3FTA, a 2 metre handheld competition and 
then a presentation on coax cables and once 
again the pastaé The evening event was a 
treasure hunt by the PA team which I still think 
was totally impossible. We had an early night 
and went to bed at 00:30 in preparation for the 
next dayôs trip to Florence and a quick stop in 
Pisa. 
 We left early that morning and drove up to 
Florence which is about an hour and a half 
drive inland by bus. An unforgettable experi-
ence and so different from the everyday heavy 
traffic that I am used to in Johannesburg. We 
arrived and were met by our Chinese (donôt 
ask!!) Tour Gide and went walking around the 
historic city, saw a lot of old statues and also a 

(YOTA Camp 2015 from page 7) 

(Continued on page 9) 

Good Morsing 
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few strange people posing as living statues 
next to the road. I also had my first taste of real 
Italian Gelato. Beats the pasta any time é 
 After that, it was another bus ride into Pisa 
and once again, a visit to the Tower of Pisa. 
We also took some nice photoôs of the whole 

YOTA group. We then headed home and had 
another lovely dinner of pasta as much as I 
could eat. An amazing evening was enjoyed on 
the beach. All the teams were given a few Chi-
nese lanterns to attach a message to, written 
by some of the individuals that were part of the 
event and then sent it up into the star filled sky. 
I wonder where the message that read, ñThe 
guy who wrote this message is radio-active,ò 
landed. 
 Thursday morning was started off with 
Good Morsing and an introduction into SDR by 
the EA team. Later we enjoyed an off air con-
test organized by Kris, ES7GM, and then onto 
the PSK receiver kit organised by the GB team. 
We once again enjoyed our plate of pasta and 
then had the night games that were organised 
by the Italian team. This felt like two to three 
hours of hard core òboeresportò. We all pro-
ceeded to the beach after that and once again 
enjoyed socialising till about two or three the 
next morning. 
 Friday was quite an important day consist-
ing of a lot of workshops for all the youth coor-
dinators, discussing the situations in our vari-
ous countries.  
 Sadly I discovered that we are lacking youth 
participation from South Africa in various as-
pects of our hobby and that we are light-years 
behind Europe from a general knowledge point 
of view of many aspects of amateur radio. Sad-
ly the lack of participation in general in Youth 

(YOTA Camp 2015 from page 8) 

(Continued on page 10) 
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competitions and sending in logs after-
wards is only one of the problems that 
we are facing.  
 
YOTA December 2015 
 These are some of the things that I 
will try my best to address soon. Just 
to give you an idea, some European 
countries have more than three teams 
participating in the annual YOTA De-
cember Competition with more than 
three registered call sign. Last year 
(2014), we had one call sign which 
was not even active every day. I will 
try my utmost to change that this coming De-
cember. 
 
That afternoon we had the YOTA open day and 
the farewell event followed of course at the 
farewell party on the beach.  
 My flight back to Rome left early on Satur-
day morning. Not a lot of people were awake 
yet which made it easier to say goodbye to a 
group of people that had forever changed my 
life, a group of friends that will remain my 
friends for the rest of my life and that I am still 
in daily contact with. We really miss the beach 
parties at the end of a busy day!  
 
ZS Team for YOTA 2016 
 My hopes and dreams for the future are to 
take a South African team to YOTA in 2016. A 
team usually consists of the youth coordinator 
of the participating country, a person over the 
age of 25 to be the ópolicemanô and 3 or 4 other 
young members. We do not know yet where 
the next camp will be held, but I will send word 
out as soon as the announcement is made. 
The biggest obstacle is that of funding and 
some serious work to obtain sponsorships will 
have to be undertaken. Youngsters between 
the age of 16 and 25 who wish to attend the 

event will have to fill out an application and 
write a motivation letter, stating the reason why 
they would like to be part of the SA team. The 
date for applications including all related infor-
mation will be made available towards the end 
of the year. 
 
Thank You 
 I would like to take this opportunity to thank 
Nico van Rensburg, ZS6QL, for all his help in 
making me part of the YOTA group, Lisa 
Leenders, PA2LS, for accepting me as part of 
the event, IARU Region 1 for all that they have 
done for me and for funding the event and then 
to every single person that played a role in 
sending me on this great adventure. I hope to 
make you all proud and to really put the South 
African youth amateurs on the map!  Last but 
not least ï thank you to all of you, from across 
the world who I was privileged to meet and can 
now proudly call my international friends. 
 Thank you, dankie, grazie, danke, dziňkujň 
and as my friend, Ousamma from Tunisia (my 
only African ñbrotherò at the event) and Lubna 
and Mansoor from Oman taught me, Shukran!    
 
Official website http://www.ham-yota.com/italy/ 

(YOTA Camp 2015 from page 9) 
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Arduino DC Volt Meter 
This month we look at building a 
very useful little circuit that can be 
housed in your power supply or 
installed in a suitable enclosure as 
a piece of bench test equipment. 
A simple digital voltmeter, which 
can safely measure input dc volt-
ages in 0 to 30 V range. The Ar-
duino board can be powered from 
a standard 9 V battery pack or in-
tegrated into your (suitably 
smoothed and regulated) power 
supply circuit. 
 As you may be aware or are learning as we 
go along, the Arduinoôs analogue inputs can be 
used to measure DC voltage between 0 and 5 
V (when using the standard 5 V analogue refer-
ence voltage) and this range can be increased 
by using two resistors to create a voltage divid-
er. The voltage divider decreases the voltage 
being measured to within the range of the Ar-
duino analogue inputs. Code in the Arduino 
sketch is then used to compute the actual volt-
age being measured. 
 The analogue sensor on the Arduino board 
senses the voltage on the analogue pin and 
converts it into a digital signal that can be pro-
cessed by the microcontroller. Here, we are 
feeding the input voltage to the analogue pin 
(A0) using a simple voltage divider circuit com-
prising resistors R1 (100 K) and R2 (10 K). 
With the values used in the voltage divider it is 
possible to measure voltages from 0 V to 55 V 
using the Arduino. The junction on the voltage 
divider network connected to the Arduino ana-
logue pin is equivalent to the input voltage di-

vided by 11, so 55 V õ 11 = 5 V. In other 
words, when measuring 55 V, the Arduino ana-
logue pin will be at its maximum voltage of 5 V. 
Therefore, in practice, it is safer to label this 
voltmeter as ñ0 ï 30 V DVMò just to add a safe-
ty margin. 

Notes 
 If the display reading does not match when 
comparing it with your lab DVM, use an accu-
rate DMM to find the actual resistance of R1 
and R2, and replace R1 = 100000.0 and R2 = 
10000.0 in the code with those values. Next 
check the 5 V supply with the lab DVM at GND 
and 5 V pins on the Arduino board. It might 
show a slightly lower value (e.g. 4,95 V), re-
place the value in the code vout = (value * 5,0) 
/ 1024,0 (i.e. replace the 5,0 value with the ac-
tual V reading, in this case 4,95 V). Further-
more, always try to use precision 1% tolerance 
resistors for R1 and R2. 
 The resistor values (R1 & R2) in the circuit 
diagram provide some over-voltage protection. 

(Continued on page 12) 

The Arduino Column 
Kevin Mc Donald, ZS6KMD 
e-mail: kevin@zs6kmd.za.net  
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Keep it in mind that any input voltage higher 
than about 55 V could fry the Arduino. No other 
protection (for voltage spikes, reverse voltages 
or higher voltages) is incorporated in this cir-
cuit. 
 
Arduino DVM Sketch 
1. /* 
2. DC Voltmeter  
3. Arduino DVM based on A-D voltage divider 
4. ZS6KMD 
5. */ 
6. #include <LiquidCrystal.h> 
7. LiquidCrystal lcd(7, 8, 9, 10, 11, 12); 
8. int analogInput = 0; 
9. float vout = 0.0; 
10. float vin = 0.0; 
11. float R1 = 100000.0; // resistance of R1 (100K) 
NOTE -see text! 
12. float R2 = 10000.0; // resistance of R2 (10K) 
NOTE - see text! 
13. int value = 0; 
14. void setup(){ 
15.    pinMode(analogInput, INPUT); 
16.    lcd.begin(16, 2); 
17.    lcd.print("DC VOLTMETER"); 
18. } 
19. void loop(){ 
20.    // read the value at analog input 
21.    value = analogRead(analogInput); 
22.    vout = (value * 5.0) / 1024.0; // NOTE - see 
text 
23.    vin = vout / (R2/(R1+R2));  
24.    if (vin<0.09) { 
25.    vin=0.0;//statement to limit any undesired 
reading 
26. }  
27. lcd.setCursor(0, 1); 
28. lcd.print("INPUT V= "); 
29. lcd.print(vin); 
30. delay(500); 
31. } 

Components 
KMDuino or Arduino Uno Board 
KMDuino DVM Shield or you can build it on 
vero board 
100 K Resistor 
10 K Resistor 
100 R Resistor 
10 K Preset Pot 
16 Ĭ 2 Parallel LCD ( Hitachi HD44780 driver 
compatible) 
Jumper wire 
 
Construction 
 Construction is simple and straight forward, 
if using the KMDuino DVM Shield, solder the 
voltage divider components, the jumper wire, 
the trimmer pot and backlight current limiting 
resistor, solder the header pins for the LCD dis-
play and check all connections. Lastly solder 
the LCD to the header pins. 
 If using vero board for the voltage divider 
circuit, I leave the layout design to you, but 
please make sure that of orientation of the 
components and that all connections are se-
curely soldered. A short section of ribbon cable 
with header pins can be used between the Ar-
duino or KMDuino and the LCD display. 
Connect your KMDuino or Arduino to your PC, 
load the sketch and you will have a very accu-
rate DVM perfect for including in a PSU project 
or just for testing purposesé 
 As always, the sketch and PCB artwork can 
be downloaded on my web site. Please submit 
photos of your finished project so we can fea-
ture them in future articles.  
PCB Artwork www.zs6kmd.za.net/DVM.rar 
Sketch www.zs6kmd.za.net/DVM.txt (open the 
text file and copy; save as DVM.ino) 
 
Happy Building 

(The Arduino Column from page 11) 

Schematic of the 
Arduino DVM Cir-
cuit 

http://www.zs6kmd.za.net/DVM.rar
http://www.zs6kmd.za.net/DVM.txt
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M 
any will remember Saturday 5 Sep-
tember 2015 as the one day in 
September it rained a lot.   
 However, for the Sasolburg Ra-

dio Club it will be long remembered as the day 
that 50 years of amateur radio fun culminated 
into a festival! The festival, held at the Fakkel 
School in Sasolburg, was well attended by ra-
dio amateurs from all over South Africa - either 
in person, or on the radio waves! 

At the 50-year amateur radio festival of 
the Sasolburg Radio Club, a monster loop an-
tenna was erected and made active on the air-
waves. This loop antenna is one of the largest 
loop antennas recorded in South Africa. It con-
sisted of a few 160 m wavelengths in total and 
was tested on air. Contacts with ZS50SRK will 
be acknowledged with the special QSL cards. 
Technical tests conducted by the club chair-
man, Jaco le Roux, ZS6PX, the club technical 
members and confirmed by Gary Immelman, 

ZS6YI, showed that this was a very effective, 
yet huge, loop antenna with excellent perfor-
mance properties. 

Visitors from the four surrounding prov-
inces attended the festival. Sponsors and ama-
teur radio equipment suppliers made sure that 
the wet weather was soon forgotten as the 
hobbyists enjoyed friendship, interaction and 
making new friends. Many radio friends that 
have never met each other in person were in-
troduced to each other! This is the magic of 
amateur radio: bridging the distance between 
us all, and bring everyone closer together. 

Musicians Neels Kriel, Frikkie de Bruin, 
ZS6TE, Anita le Roux, Basil Burnette, and 
Koos de Leeu, ZS6KDL, made sure that a fes-
tive mood entertained the amateurs and made 
us forget about the rain! This too was a high-
light of the day! 

Nico van Rensburg, ZS6QL, the South 
(Continued on page 14) 

Sasolburg Radio clubôs 50-year anniversary  
a huge success! 
Riaan Greeff, ZS4PR 

The Club Corner 
Die Klub-hoekie 

e-mail/e-pos: radiozs@sarl.org.za  
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African Radio Leagueôs vice-president, visited 
the festival as well. He congratulated the cur-
rent club chairman on the success of this club 
and the long history that the club is commemo-
rating though this festival. 

Because this festival went so much bet-
ter than planned, the club now have the oppor-
tunity to raffle a prize on national level. 
ZS4SRK are having a raffle that will make 2 
radio amateurs very happy! For more infor-
mation regarding the raffle, please visit our 
website specially designed for this occasion at 
www.zs50srk.co.za. Follow the link to the raffle. 
First prize is an ñAnytone AT-3318 Dual band 

handheldò valued at R1 499! The second prize 
is a 2 m Sentinel Vertical antenna with 6 dBi 
gain, already tuned to 145 MHz valued at R1 
000. The entries are open for 50 days from 5 
September until 25 October 2015. We want to 
thank our sponsors, RFI, and WICaRD(Pty)Ltd 
for their support. 

Thank you to all the visitors, wholesalers 
and organisations that came to make this day 
such a success. The club committee would like 
to use this opportunity to thank all the radio 
amateurs and the public that came for their in-
terest shown in amateur radio. The rain could 
not stop this festival! 

(The Club Corner from page 13) 

Monthly SARL Youth Net 
  
The monthly SARL Youth Net is 
scheduled to take place every 
second Sunday afternoon from 
16:00 onwards on 7 070 kHz thus 
providing the opportunity for 
young people interested in the hobby to share 
in the magic of amateur radio.  
 Clubs are encouraged to use the opportuni-
ty to invite young people to their club to operate 
under the auspices of a licensed club member. 
 To date this monthly activity has not been 
supported well, especially from clubs where no 
participation has been observed.   

Boland Tak, Posbus 152, Worcester 
Cape Town Branch, PO Box 3037, Cape Town  
 
Port Elizabeth Branch, PO Box 462, Port Eliza-
beth  
East London Branch, PO Box 819, East Lon-
don Kaffrarian Branch, PO Box 229, King Wil-
liams Town 
 
SW Africa Branch, PO Box 1100, Windhoek  
 
Bloemfontein Branch*, PO Box 988, Bloemfon-
tein - this became Die Vrystaat Radioklub, 
Bethlehem 
Northern Free State Branch, PO Box 378, 
Kroonstad 
 
South Coast Branch, PO Box 153, Margate 
Pietermaritzburg Branch, PO Box 382, Pieter-
maritzburg 
Durban Branch, PO Box 1058, Durban 
Northern Natal Branch, PO Box 143, Dundee  

Johannesburg Branch, PO Box 2327, Johan-
nesburg (Johannesburg ARC) 
Northern Johannesburg Branch, PO Box 
17198, Hillbrow, Johannesburg 
East Rand Branch, PO Box 198, Benoni 
Highveld Branch, PO Box 117, Edenvale  
Pretoria Branch, PO Box 1259, Pretoria 
Noord-Transvaal Tak p/a Posbus 1692, Preto-
ria 
Southern Transvaal Branch, PO Box 600, Van-
derbijl Park  
Western Transvaal Branch, PO Box 21, Klerks-
dorp 
North Western Transvaal Branch, 4 Burgers 
Street Lichtenburg 
Eastern Transvaal Branch, PO Box 1679 Nel-
spruit 
 
* The present Bloemfontein ARC originates 
from the Bloemfontein Branch established on 1 
July 1980. 

WhatsApp Groups 
 

VHFers - contact Mike, ZS1TAF, Naz, ZS1NAZ 
and/or Pieter, V51PJ to join 
 
HF Interest Group - contact Mike, ZS1TAF, Dennis, 
ZS4BS, Pieter, V51PJ, and/or Koos, ZS3JPY, to 
join 

From a 1968 issue of Radio ZS 

http://www.zs50srk.co.za
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A 
 common question from people start-
ing out with portable operating is what 
type of battery is best? As with many 
things, there is no single answer and 

what is best depends on many different factors. 
This article aims to explore some of the options 
with a view to allowing people to make an in-
formed decision. However, a word of warning, 
battery technology is evolving so this article will 
become out of date but it is good for now - mid 
2015. 
 The ñbestò battery will depend on how you 
are intending to use it. The most appropriate 
battery to carry for mountaintop portable may 
well be different to one that you might take for 
use in a remote cottage with no electricity. 
Equally, the best battery to power a 100-Watt 
radio during a contest will be different to that 
used to power a low-power radio on a trip to a 
local park.  
 Most amateur radio equipment needs a DC 
voltage of 12 - 14 Volts for optimum perfor-
mance. Some transceivers designed specifically 
for portable use may accept a wider range of 
voltages (especially lower voltages). An exam-
ple is the popular FT-817, which is specified 
from 8 - 16 Volts. In such cases, voltages can 
be kept low for optimum efficiency.  
 
Battery capacity  
 Batteries are usually described as having a 
capacity of a certain number of milliampere-
hours or amp-hours. These capacity rating are 
often measured under artificial conditions that 
may not reflect the capacity under normal us-
age. For example, a 7 Ah lead-acid gel cell will 
be unlikely to provide 7 Amps for an hour but it 
will probably provide 70 mA for 100 hours.  
 You can calculate the approximate capacity 
of battery that you will need by looking at the 
current drawn by your equipment when receiv-
ing or transmitting. For example, let us say you 
want to use a FT-857 running 100 Watts for 4 
hours on a special event station. The specifica-
tion indicates that it will draw 1 Amp on receive 
and 22 Amps on transmit. Let us assume that 
you will spend 25% of the time (1 hour) on 
transmit and the remaining 3 hours on receive.  
 For the receiving (RX) time you will need a 

capacity of 3 x 1 Ah = 3 Ah. 
 The capacity for transmitting (TX) is slightly 
more complicated. The specification refers to 
the peak current drawn. This might be a good 
estimate for FM but for modes such as SSB or 
CW it will be an over estimate. For our example, 
we can assume that SSB will be used and we 
will use a de-rating factor of 70% (note: this is 
just a guess). Our 22 Amps peak falls to 22 x (1 
ï 0,7) = 6,6 Amp average. 6,6 Amps for an hour 
is 6,6 x 1 = 6,6 Ah.  
 Now we can work out our nominal battery 
capacity by adding the RX and TX figures up: 3 
+ 6,6 = 9,6 Ah  
 Of course, we made a few assumptions 
(guesses!) along the way so a reasonable bat-
tery capacity might be 15 Ah to give us a bit of a 
margin.  
 
Battery technologies - overview  
 Batteries are often classified as being made 
up of either primary cells (non-rechargeable) or 
secondary cells (rechargeable). While this arti-
cle will look mainly at secondary cell batteries, 
primary cells still have their place, as I will dis-
cuss later.  
 
Lead Acid [ref. 1]  
 Years ago, the main secondary cell technol-
ogy was the wet lead acid battery. These had to 
be regularly maintained and topped up with dis-
tilled water. They have largely been replaced by 
sealed gel and absorbed glass-mat lead acid 
batteries. Up to around 15 years ago, these 

(Continued on page 16) 

Portable Amateur Radio 
e-mail/e-pos: radiozs@sarl.org.za  

Batteries for Portable Use 
Richard Newstead G3CWI 
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were the battery of choice for many types of 
portable operating. They are rugged and relia-
ble if looked after properly. Most portable 
equipment, with its nominal ñ12 Voltò (or 13,8 
Volt) rating was designed with this sort of bat-
tery in mind. A fully charged lead acid battery 
of six cells will have a terminal Voltage of about 
12,8 Volts. Lead acid batteries can be left to 
trickle charge, which has made them a popular 
choice for many types of standby power. Be-
ware though as batteries that have been on 
trickle charge for years can often appear on the 
amateur market as new or nearly new but may 
have greatly reduced capacity.  
 Excessive charging of lead acid batteries 
can cause the build up of hydrogen gas with a 
risk of explosion. 
 
Lithium Polymer [ref. 2]  
 Lithium Polymer (LiPo) batteries are a rela-
tively new technology. They are probably the 
most common battery type in consumer elec-
tronics devices. More accurately called Lithi-
um-Ion batteries they consist of a malleable 
metallic pouch containing a gel or liquid elec-
trolyte. While generally safe and reliable, they 
can fail due to misuse. In such cases, they can 
catch fire. Proper handling of these batteries 
will mitigate most risk however. They have a 
fully charged terminal voltage of 3,7 Volts 
which can make them tricky to use with some 
equipment as 3 cells give a nominal terminal 
voltage of 11,1 Volts while four give a voltage 
14,8 Volts; either a bit too high or a bit too low 
for many radios!  
 LiPo batteries can easily be damaged by 
over-discharging them. Under no circumstanc-
es should the voltage of any cell be allowed to 
drop below about 3,1 Volts. Low-voltage 
alarms are readily available from various 
sources

1
. 

 

Lithium Iron Phosphate [ref. 3]  
 Another new battery technology, LiFePo4 
batteries are similar in many ways to LiPo bat-
teries. They have some advantages over LiPo 
batteries though -  
 A slightly lower cell voltage of 3,2 Volts 
makes them ideal for use with 12 volt radio 
systems.  
 Their chemistry makes them less prone to 
ýre hazards 
 They can withstand more charge/discharge 
cycles without loss of capacity.  
 
Nickel Cadmium [ref. 4]  
 NiCad batteries are still found in some ama-
teur radio equipment but they are getting less 
common. A combination of poor capacity, rela-
tively high internal resistance and limited re-
charge cycles makes them not worth consider-
ing in most cases. Their nominal cell voltage is 
1,2 Volts.  
 
Nickel Metal Hydride [ref. 5]  
 With a much higher energy density than 
NiCad cells and simple charging arrange-
ments, NiMH batteries are common. They tend 
to be most useful in lower current applications 
(a few amps) and make a good replacement 
for primary AA and AAA sized cells. Their nom-
inal cell voltage is 1,2 Volts.  
 
How to decide?  
 Having looked briefly at the main contend-
ers, the next question is surely how to decide 
which one to use. We will look at some charac-
teristics of the main types to compare them.  
 The graph on page 14 compares a number 
of different battery chemistries. In essence, the 
further towards the upper right-hand side of the 
graph the chemistry type is the smaller and 
lighter will be a battery for a given capacity. 
The graph makes it clear why Apple does not 
supply iPads with lead-acid batteries!  
 Some real figures (see the table on page 
14) help to make the comparison clear. The 
gravimetric energy density (highlighted) shows 
the relative merits of the different cell chemis-
tries. Note that LiFePo4 is not listed but is simi-
lar to LiPo.  
 The table  shows that while lead acid bat-
teries are cheap, their low energy density 
makes them a poor choice for applications 
where the weight and size of a battery will be 

(Portable Amateur Radio from page 15) 

(Continued on page 18) 

1 Note on LiPo batteries: 4 cell LiPo batteries have a 
terminal voltage of nearly 15 Volts. This is too much 
for many radios. The terminal voltage can be re-
duced by putting two diodes in series with the bat-
tery. The diodes need to be suitable for the maxi-
mum current that will be drawn by the radio. As they 
will turn some of the energy in the battery into heat, 
they effectively reduce the available useful energy 
capacity of the battery. The diodes will get hot if 
used to drop the voltage when running high-duty cy-
cle modes (such as FM) at 100 Watts. Once the ter-
minal Voltage of the battery has reduced a little, the 
diodes can be removed.  
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  NiCd NiMH Lead Acid Li-ion Li-ion poly-
mer 

Reusable Al-
kaline 

Gravimetric Energy Den-
sity (wh/kg) 

45 - 80 60 - 120 30 ï 50 110 - 160 100 ï 130 80 (initial) 

Internal Resistance 
(includes peripheral circuits) in 
mɋ 

100 to 200
1 

6 v pack 
200 to 300

1 
6 v pack 

<100
1 

12 v pack 
150 to 250

1 
7,2 v pack 

200 to 300
1 

7,2 v pack 
200 to 2 000

1 
6 v pack 

Cycle Life (to 80% of initial 

capacity) 
1 5002 300 to 5002,3 200 to 3002 500 to 1 

0003 
300 to 500 503 

(To 50%) 

Fast Charge Time 1 h typical 2 to 4 h 8 to 16 h 2 to 4 h 2 to 4 h 2 to 3 h 

Overcharge Tolerance moderate low high very low low moderate 

Self-discharge/Month 
(room temperature) 

20%4 30%4 5% 10%5 -10%5 0,3% 

Cell Voltage (nominal) 1,25 v6 1,25 v6 2 v 3,6 v 3,6 v 1,5 v 

Load Current       

- peak 20 C 5 C 5 C7 >2 C >2 C 0,5 C 

- best result 1 C 0,5 C or low-
er 

0,2 C 1 C or lower 1 C or lower 0,2 C or lower 

Operating Temperature 
(discharge only)8 

-40 to 60 ÁC -20 to 60 ÁC -20 to 60 ÁC -20 to 60 ÁC 0 to 60 ÁC 0 to 65 ÁC 

Maintenance Require-
ment 

30 to 60 
days 

60 to 90 
days 

3 to 6 
months9 

Not required Not required Not required 

Typical Battery Cost10 
(US$, reference only) 

$50 
(7,2 v) 
R661 

$60 
(7,2 v) 
R794 

$25 
(6 v) 
R330 

$100 
(7,2 v) 
R1 324 

$100 
(7,2 v) 
R1 324 

$5 
(9 v) 
R66 

Cost per Cycle (US$)11 $0,04 
R0,53 

$0,12 
R1,59 

$0,10 
R1,32 

$0,14 
R1,85 

$0,29 
R3,84 

$0,10 to 0,50 
R1,32 to 6,62 

Commercial use since 1950 1990 1970 1991 1999 1992 

Comparison of the characteristics of the six most commonly used rechargeable battery systems 
in terms of energy density, cycle life, exercise requirements and cost. The ýgures are based on 
average ratings of commercially available batteries at the time of publication. Ref. 7. 

Ref. 6 
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important. The lithium chemistries stand out for 
their high energy densities - but at a cost.  
 The tables above offer a simplified compari-
son of the various battery chemistries. 
 
Charging batteries 
 With lead-acid batteries, charging is very 
simple. A car-battery charger will do the job 
nicely. Lithium batteries are much more critical 
and do require the use of a proper charger. Do 
not be tempted to substitute chargers. If the 
battery that you are charging has much more 
capacity than, say a laptop battery it is a good 
idea to keep an eye on it while it charges. LiPo 
batteries will start to deform (blow up like a bal-
loon) if they are over charged. This is non-
reversible and a deformed battery is hazardous 
and must be treated accordingly.  
 Special flameproof safety pouches are 
available for storing lithium batteries while they 
are being charged. The use of a balanced 

charger will reduce the possibility of one cell 
within a battery pack being overcharged. Some 
sources recommend charging higher capacity 
batteries outside although this may not be nec-
essary (or practical) for many people.  
 
Carrying batteries on aircraft [ref. 8]  
 Different airlines have different policies, and 
of course, policies can change. In respect of 
batteries airlines classify them according to 
their power capacity - not their milliampere 
hour rating. To calculate the power capacity of 
your battery, multiply the current by the nomi-
nal terminal Voltage. For example, let us calcu-
late the power capacity of a 7000 mAh 4 cell 
(45) lipo battery. 
 7000 mA = 7 Amps. The nominal terminal 
voltage of a 4 cell LiPo is 14,8 Volts 
 Power capacity is P= V x I  
 14,8 x 7 = 104 Wh.  
 It is prudent to check what conditions your 

(Portable Amateur Radio from page 16) 

(Continued on page 19) 

Characteristics compari-

son table 

Lead acid LiPo LiFePo NiCad NiMH 

Energy density * **** **** ** *** 

Cost (lowest) **** *** ** *** ** 
Recharge cycles ** *** **** **** **** 
Nearest to 12,8 volts **** * **** *** **** 

Perceived safety **** ** *** **** **** 

Application suitability table Lead acid LiPo LiFePo NiCad NiMH 
SOTA/backpacking ** **** **** ** *** 
Operating from RV/motorhome **** *** **** ** * 
Special event station - off grid **** *** *** * * 

Table 1: Characteristics of commonly used rechargeable batteries (Table on page 14) 
 
1
 Internal resistance of a battery pack varies with cell rating, type of protection circuit and number 
of cells. Protection circuit of Li-ion and Li-polymer adds about 100 mɋ.  
2
 Cycle life is based on battery receiving regular maintenance. Failing to apply periodic full dis-
charge cycles may reduce the cycle life by a factor of three.  
3
 Cycle life is based on the depth of discharge. Shallow discharges provide more cycles than 
deep discharges.  
4
 The discharge is highest immediately after charge, then tapers off. The NiCd capacity decreas-
es 10% in the first 24 h then declines to about 10% every 30 days thereafter. Self-discharge in-
creases with higher temperature.  
5 
Internal protection circuits typically consume 3% of the stored energy per month.  
6  
1,25 V is the open cell voltage. 1,2 V is the commonly used value. There is no difference be-
tween the cells; it is simply a method of rating. 
7 
Capable of high current pulses. 
8
 Applies to discharge only; charge temperature range is more confined. 
9 
Maintenance may be in the form of óequalizingô or ótoppingô charge. 
10 
Cost of battery for commercially available portable devices. 

11 
Derived from the battery price divided by cycle life. Does not include the cost of electricity and 
chargers. 
Source: ref. 7.  
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airline requires for the carriage of batteries. In 
any event making sure that the connections of 
the battery cannot short out under any circum-
stances is a necessary precaution. It can be 
helpful to print out your airline's requirements to 
take with you to the airport. Bear in mind that if 
the airport security staff really do not want you 
to take a battery through into the airport, it is 
often in your best interests to acquiesce 
(annoying though that may be). Do not be too 
worried though as radio amateurôs travel with 
batteries of various sorts every day of the year 
and very few encounter any problems.  
 
Storing batteries [ref. 9]  
 Portable batteries get used from time-to-
time but mostly they spend their lives in stor-
age. Different manufacturers offer advice on 
getting the best life out of their stored batteries. 
As a rule, never store batteries without some 
charge in them. Always store batteries in a cool 
place (below 15 degrees C is good). Do not 
store batteries where they may be frozen. 
 LiPo batteries are best stored with a partial 
charge of between 40 and 50 % or 3,82 Volts 
per cell. Check the battery terminal voltage pe-
riodically to ensure that the battery is retaining 
some charge - all batteries will self-discharge 
over time.  
 While there is little clear information, it ap-
pears LiFePo4 batteries are also best stored 
with a partial charge of between 40 and 50 % 
or 3,25 Volts per cell. Check the battery termi-
nal voltage periodically to ensure that the bat-
tery is retaining some charge - all batteries will 
self-discharge over time.  
 12 Volt Lead-acid batteries should be 
stored charged and recharged if the terminal 
voltage falls below 12,42 Volts. 
 
Marking Batteries 
 It is a good idea to mark rechargeable bat-
teries with their date of purchase and a unique 
identifier. This makes it easy to differentiate be-
tween them and is especially useful if a battery 
of cells starts to lose capacity.  
 
Primary cells - non-rechargeable batteries 
 Non-rechargeable alkaline batteries remain 
a useful option for low power portable operat-
ing. AA size cells have a reasonable energy 
density and are available in most parts of the 
world. They have a great advantage in being 
supplied fully charged and ready-to-roll. There-

fore, if you are travelling overseas, a battery 
case for your radio suitable for taking AA cells 
is a useful fall back. You do not need to take 
the batteries as you can buy them at your des-
tination.  
 
Battery connections [ref. 10]  
 Batteries come with a variety of connectors 
(or none). Many radio amateurs have standard-
ised their systems to use Andersen Powerpole 
connectors. There is a standard way of using 
these connectors, which will allow your batter-
ies and equipment to work with other people's 
set-ups. If you want to change the connectors 
on a high capacity battery, it must be done 
carefully - one lead at a time. Do not simply try 
to cut the existing connector off as in doing so 
you will short out the battery. It is sometimes 
safer to make up a special adapter lead with 
Powerpoles on one end and a suitable con-
nector for the battery on the other end.  
 Never be tempted to connect a radio to a 
battery using reversible connections such as 4 
mm banana plugs of crocodile clips. Many radi-
os have been damaged because of these 
methods.  
 Batteries can safely be connected in paral-
lel to increase the current capability of a sys-
tem. If doing this the batteries should be of the 
same chemistry, the same capacity and same 
voltage. Using Powerpole connectors with a 
simple distribution board makes this easy.  
 
Disposing of batteries 
 If a battery has a reduced capacity or is 
damaged you will need to dispose of it. Batter-
ies of any type must not be simple thrown away 
with general rubbish. Ideally, they should be 
discharged, wrapped individually and returned 
to a recycling facility. Some internet sources 
suggest immersing spent lithium batteries in a 
bucket of salt water although this is not sug-
gested by any of the more authoritative 
sources.  
 
References 
1 
https://en.wikipedia.or2/wiki/Lead%E2%80%93
acid_battery  
2 
https://en.wikibedia.or2/wiki/Lithium_polymer_b
attery 
3 
https://en.wikinedia.or2/wiki/Lithium_iron_phos

(Portable Amateur Radio from page 18) 

(Continued on page 20) 

https://en.wikipedia.or2/wiki/Lead%E2%80%93acid_battery
https://en.wikipedia.or2/wiki/Lead%E2%80%93acid_battery
https://en.wikibedia.or2/wiki/Lithium_polymer_battery
https://en.wikibedia.or2/wiki/Lithium_polymer_battery
https://en.wikinedia.or2/wiki/Lithium_iron_phosphate_battery


20 Radio ZS 

phate_battery 
4 
https://en.wikipedia.org/wiki/Nickel%E2%80%9
3cadmium_battery 
5 
https://en.wikipedia.org/wiki/Nicke|%E2%80%9
3metal_hydride_battery 
6 
http://www.iccnexergy.com/batterxgystems/batt
ery-energy-density-comparison 
7 
http://batteryuniversity.com/learn/article/whats_
the_best_battery 
8 

http://www.iata.org/whatwedo/cargo/dgr/Docum
ents/lithium-battery-guidance-document-2015-
en.pdf 
9 
http://batteryuniversity.com/learn/article/how_to
_store_batteries 
10 
http://www.arrl.org/files/file/Public%20Service/T
rainingModules/Technical/Anderson%20power
pole.pdf 
   
SOTABEAMS specialised in providing acces-
sories and advice for all aspects of portable ra-
dio operating. www.sotabeams.com 
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A 
 Virginia Tech undergraduate re-
searcher and radio amateur has used 
Super Dual Auroral Radar Network 
(SuperDARN) and Reverse Beacon 

Network (RBN) data to study how solar flares 
influences HF radio propagation over the entire 
dayside - the time Earth is in sunlight - with 
communication loss related to both flare inten-
sity and distribution. Carson Squibb, KM4MBQ, 
recently summarized his findings in a poster 
presentation, ñDayside Ionospheric Response 
to X-Class Solar Flare Events Observed with 
Reverse Beacon Network High Frequency 
Communication Links.ò As most HF operators 
understand, higher-intensity flare events can 
cause complete signal loss on HF, while weak-
er flares may only partly inhibit radio propaga-
tion. 
 According to Carsonôs poster, a solar flare 
is an event in which the Sun emits high levels 
of ultraviolet and X-ray radiation, resulting in in-
creased photoionization in the ionosphere, pri-
marily in the D-layer, which is largely responsi-
ble for absorption of HF radio waves. There-
fore, as ionization increases during flare 
events, communication can be diminished or 
lost completely. Such fadeouts can occur in 
minutes, while subsequent recovery can take 
hours, ñwhich is why understanding these flare 
effects is of critical importance,ò Carson said. 
 According to Carson, the rate of communi-
cation loss is related to the increase in X-ray 
intensity, and the period of recovery is influ-
enced by both flare intensity and the rate of de-
cline in X-ray flux after peaking. Carson deter-
mined that lower frequencies experience fades 

in propagation prior to the flare peak, with re-
covery taking longer, while the degree of loss is 
more severe as frequency decreases. 
 Carsonôs poster explains that SuperDARN 
detects a ground-scatter band that results from 
waves reflecting from the ionosphere and 
ground, and that this band is degraded during 
solar flare events. To determine the spatial dis-
tribution of flare effects, Carson used data from 
four radars across North America. He used the 
RBN - an array of passive receivers that de-
tects Amateur Radio signals and posts identifi-
able call signs on the Internet - to measure HF 
communication. Carson chose 3.5, 7, 14, 21 
and 28 MHz for study. X ray flux data within 
the 0,05 ï 0,4 nm and 0,1 ï 0,8 nm ranges 
were taken from the GOES-15 geostationary 
weather satellite. 
 Carson said future research should focus 
on quantifying the relationship between flare 
characteristics and HF signal fadeout. 
 Carson conducted his research under the 
guidance of graduate student Nathaniel Fris-
sell, W2NAF, and SuperDARN group supervi-
sors Jo Baker and Mike Ruohoniemi, as part of 
his participation in the Research Experiences 
for Undergraduates (REU) program sponsored 
by the National Science Foundation and hosted 
by the Centre for Space Science and Engineer-
ing Research (Space@VT). His co-authors in-
cluded Magda Moses, KM4EGE, of Virginia 
Tech, and Robyn Fiori of the Canadian Space 
Weather Forecast Centre. 
 
ARRL News 
https://dl.dropboxusercontent.com/u/42277594/
Csquibb_REU2015_Poster.pdf 

Undergrad Radio Amateur uses Reverse Beacon Network 
in Research Project 
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What is QSLing and why do it? 
 QSLing is basically confirming a two way 
contact with another amateur radio station or 
as a shortwave listener confirming that a sta-
tion was heard at his receiving station. Why do 
it? Confirmation of contacts is required for 
many operating awards as well as for things 
like the licence upgrade assessment. 
 
Why Electronic QSLs? 
 As anyone who has tried to get the paper 
cards posted to them in sufficient numbers to 
achieve a Worked all ZS award will tell you, its 
almost impossible to get people to post off the 
cards you require. Now with modern technolo-
gy you could work 100 contacts over a week-
end and submit your log right away. As people 
log into the website during the following week 
and see your QSL to them all they need to do 
is click once with their mouse to confirm your 
contact. This means that in theory it would be 
quite possible that within a week you could get 
most of your 100 contacts confirmed.  
 This process is infinitely cheaper, faster and 
simpler than the old method of posting cards. 
 
How does it work? 
 Exactly like the old paper QSL card method. 
ZS1ABC sends a SA-QSL card to ZS6XYZ, 
ZS6XYZ receives the card and the credit for 
the contact unless ZS6XYZ rejects the card by 
deleting it. Now if ZS6XYZ accepts the card 
and acknowledges it by ticking the reply box 
and submitting the reply then ZS1ABC will re-
ceive a reply and be credited. 
 Just like the paper-based system, if 
ZS6XYZ does not reply then unfortunately 
ZS1ABC's efforts go unrewarded. If ZS6XYZ 
ticks the reply box and submits the reply then 
his work is done and the reply process for him 
is extremely quick and easy. 
 
How much does it cost? 
 The SA-QSL service is 100% free. 
 
How do I send QSLs on this system? 
 You can add QSOs manually into the sys-
tem www.sarl.org.za/SAQSL/DataEntry.asp. 
 If you use logging software supporting ADIF 
logbook export, you can upload your QSOs in 
bulk 
www.sarl.org.za/SAQSL/DataImport_ADIF2.as
p. 

Can I work with either my old call sign or 
one of my secondary call signs? 
 The Short answer is Yes. Look at the list of 
call signs available to you from the list on the 
top left menu area. Once you have chosen an-
other of your call signs to work with note the 
change in the green menu at the top of all pag-
es in the SA-QSL system. 
 If there are no call signs listed, please visit 
the call book and update in the message area 
give details of your old call sign including old 
licence numbers asking that it be listed. If you 
want to link your other call signs to your prima-
ry call sign, visit 
www.sarl.org.za/members/qsl_buro/qslburo.as
p#QSL_BUREAU_OFFERS_ADDITIONAL_SE
RVICE. 
 
How can I manage QSLs for my club? 
 Your club can nominate one or more mem-
bers to act as QSL manager for the club's 
QSLs. The Club Chairman or Secretary should 
send an email to the SARL Webmaster web-
master@sarl.org.za, requesting that the mem-
ber be nominated as QSL manager for the club 
call sign. 
 Once the QSL manager has been recorded 
the member will be able to select either his/her 
own call sign or the club call sign after signing 
in to the SA QSL system. 
 If the club operates more than one licenced 
call sign then the same procedure should be 
followed to allocate a QSL manager for each 
call sign. 
 
What is the scope of SA-QSL? 
 For now, this system is intended for use by 
South Africans wishing to QSL with fellow 
South Africans. 
 Contacts confirmed here will ultimately be 

(Continued on page 22) 
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Willem Weideman, ZS6X 
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eligible for League awards, e.g. Worked all ZS  
www.sarl.org.za/public/awards/awards.asp. 
 DX QSOs will not be stored here at this 
time. 
 
What about security? 
 All users of the system will need to log into 
the SARL website and be authenticated. You 
can only post contacts as yourself to eliminated 
the possibility of fraud. 
 Points can only be claimed against QSLs 
received. 
 
Where can I quickly view new cards that I 
have received? 
 From the My New QSLs page, you can see 
any new unconfirmed QSLs you have received. 
 You will also have the option from this 
screen to reply with just one click of the mouse 
for each QSL you have received. 
 
How do I claim points on the system? 
 Reports can be drawn on your received 
QSLs; these reports will be used to by the 
SARL to check whether you qualify for the 
award or upgrade which you are applying for. 

 When claiming points you will need to fur-
nish proof that you held the call sign you are 
claiming against over the period during which 
the points we collected. 
 
I have a friend who does not have internet; 
can he/she use SA-QSL? 
 Yes, he/she can. As a free service to those 
without internet, the webmaster in his spare 
time will capture replies to cards waiting for 
such people. See the "Lookup" option at the 
bottom of the left hand side menu of the SA-
QSL home page. 

(QSL Matters from page 21) 

T 
he generic QSL cards are sold in 
batches of 100 at a price of R50 
(postage included). Do not make any 
deposits before confirmation of availa-

bility of cards. Deposit the amount in the 
Leagueôs account at ABSA 407 158 884 9, 
Branch code 632005.  
 Please use your call sign or initials and sur-
name 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 R50 
(posgeld ingesluit). 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 

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

SA Maritime Net 
 

The South African Maritime Net operates 7 
days a week, and provides weather reports 
from around the coast and maintains contact 
with boats off the coast of South Africa and 
up into the Mozambique channel. There are two regular 
schedule times as follows:  
 06:30 UTC - starts on 14 316 kHz for 5 to 10 
minutes and then moves to 7 120 kHz.  
 11:30 UTC - starts on 14 316 kHz for approximately 
30 minutes and then moves to 7 120 kHz.  

http://www.sarl.org.za/public/awards/awards.asp
mailto:zs6wwj@gmail.com
mailto:zs6wwj@gmail.com
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I 
 am a sucker when it comes to technical 
magazines like Popular Mechanics and of 
cause, Radio ZS (!) as well; I keep them all 
like irreplaceable valuables. 

 It so happened that I again paged through 
an old edition of Popular Mechanics (January 
2007) the other day when I spotted an article 
by David Hamblig on RF devices, and remem-
bered an article on the advancement of and the 
ultra-high frequencies allocated to Amateur Ra-
dio by Mike Bosch, ZS2FM, in the July/August 
2013 edition of Radio ZS, especially his com-
ments on the microwave bands. 
 Mike does a fine job in accentuating the ad-
vancement of Amateur Radio into the modern 
hi-tech SDR (software defined radio) data/voice 
communications available to radio amateurs, 
as with his comments on radio astronomy with 
applications beyond the thoughts of at least 
some of us (mine, for instance). The beautiful 
part of his article is the paragraph on radio sci-
ence for the amateur where only the horizon is 
the limit and says that Radio Science for the 
Radio Amateur (Eric Nichols, KL7AJ) proves 
the notion that we know all there is to know 
about radio, wrong and that is the threatening 
part in more than one way. 
 Mike mentions in his article that many com-
mercial groups would love to inherit our ama-
teur VHF/UHF/SHF and EHF bands which he 
calls ñpriceless real estateò and precisely how 
priceless they are and how threatening the no-
tion is, is evident in that article by David 
Hamblig in Popular Mechanics I mentioned 
earlier. The heading of that article reads, 
ñForget lasers, phasers and other beam weap-
ons ï radio frequency devices are here, and 
theyôre set to óstingô.ò David says in his article 
that since troops are increasingly forced to 
serve as an ad hoc police force, non-lethal 
weapons have become a priority for the mili-
tary. He mentions and I quote; The US Depart-
ment of Defence is currently (in 2007) testing 
the Active Denial System (ADS), which fires 
pain-inducing beams of 95 GHz radio waves, 
for deployment on ground vehicles. (By com-
parison, microwave ovens operate at around 
2,5 GHz.) The ADS heats a targetôs skin, pro-
ducing a sensation similar to having a light bulb 
pressed against flesh. This surface heating 
does not actually burn the target, but is painful 
enough to force a retreat. (Jan. 2007, 16). He 

mentions further that while the military was in-
vestigating the safety of RF-based weapons, 
defence contractor Raytheon released Silent 
Guardian (a stripped down version of ADS) 
where a joystick and a targeting screen is used 
to induce pain over a distance of 220 metres 
and that is just a hop, opposed to the more 
than 460 meters of the ADS system. And that 
was only the beginning of that kind of research. 
 As futuristic (and frightening) as the ADS 
ñpain gunò (or whatever) might have sound in 
2007, it obviously was not the end of RF-
technology research in that field and will never 
be. David also mentions that the US Air Force 
Office of Scientific Research was funding an 
even more ambitious research in RF-
technology at the University of Nevada investi-
gating the feasibility of using RF energy to im-
mobilise targets over a distance and without 
pain. Moreover, the Nevada team was quick, 
according to David, to point out that that kind of 
technology could (and it did) also lead to drug- 
and scalpel-free medical tools (brain surgery 
now a days, for instance) and mentioned re-
search in the fields of neurological- and neuro-
muscular-disorders in the same breath. There 
surely are more things going on in RF-
technology research than I, for instance, could 
ever have thought possible. 
 But why is this threatening? ñElementary, 
my dear Watson,ò as Sherlock Holmes would 
have said. This kind of research needs ultra-
high frequencies and lots of it and it just hap-
pens that at least four frequency windows in 
this spectrum (47 GHz ï 250 GHz) were allo-
cated to Amateur Radio which, according to 

(Continued on page 24) 

Microwaves and Amateur Radio 
Chris Durand, ZS4CD 
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Mike, arenôt used by radio amateurs if I under-
stand correctly. If something like a stun-
weapon could be developed using a radio fre-
quency of only 95 GHz, imagine what can be 
done with the frequencies above that and there 
are two frequency windows in that spectrum al-
located to us (134 GHz ï 136 GHz and 241 
GHz ï 250 GHz) and donôt forget the frequen-
cies in the SHF bands. If we have radio ama-
teurs to thank for the development of RF any-
way, I would like to think that there is nothing 
that the ñfathers of the childò cannot do to open 
the gates to the unknown. And like Mike says, 
there are people longing for our VHF to EHF 
frequencies and stresses, and I quote; The old 
adage is still true, USE IT OR LOSE IT!, and if 
weôre not going to do something about that 
soon, another saying will be applicable to us, IF 

YOU SNOOOZE, YOU LOOOSE. I cannot im-
agine a day when Amateur Radio will lose a 
frequency allocated to them just because they 
did not use it in time.  
 I realise that Iôm not one of the sharp pen-
cils in the box when it comes to RF and maybe 
shouldnôt even be the one to say this but, con-
sidering that article by David Hamblig, thereôs 
only one moral in this story, get them grey mat-
ter in motion, heat-up those soldering irons and 
letôs ROCK-ôN-ROLL! 

(Microwaves and Amateur Radio from page 23) 

D 
is amper tyd vir CQ Hou Koers 2015! 
Merk julle kalenders vir Saterdag 17 
Oktober. CQ Hou Koers is Die Voor-
trekkers se nasionale amateurradi-

odag waarop Vories met ander Vories van 
regoor die land per amateurradio kan gesels. 
Kontakte met Padvinders en oorsese stasies is 
ook moontlik.  
 Voortrekkers, tref solank re±lings met julle 
plaaslike radio amateurs of amateurradioklubs. 
Radio amateurs, bied gerus hulp aan by die 
plaaslike Voortrekkerkommandos. Voortrek-
kers kan my e-pos indien julle hulp benodig om 
'n radio amateur te kontak.  
 Ek hoor graag van mede-amateurs en 
Vories rondom idees vir CQ Hou Koers 2015. 
Die belangrikste is om die jongklomp kon-
struktief besig te hou, by die radio's en ook tus-
sendeur. Kinders geniet aktiewe speletjies en 

'n mens kan radio met groot nut inspan by iets 
soos 'n radiogebaseerde skattejag of ón mini 
ñamazing raceò konsep.  
 Bevestig asseblief deelname/ belang-
stelling. Dit is om my in staat te stel om 'n nuwe 
lys van deelnemende Voortrekker-groepe en 
radio amateurs saam te stel.  
 Dankie vir julle belangstelling en hulp. Ver-
sprei asseblief hierdie boodskap aan ander 

belangstellende Voortrekkers en 
radio amateurs.  
 Ek beveel aan dat die be-
trokke volwasse Voortrekkers en 
radio amateurs vooraf byme-
kaarkom vir gesamentlike be-
planning vir elke stasie.  
 Stuur enige e-pos rondom 
CQ Hou Koers aan 
cq@orionvoortrekkers.co.za 

CQ Hou Koers 2015 
Andries Visagie, ZS6VL 

These microwaves 
are used to warm up 
your dinner, because 
you have been rag-
chewing while your 
wife has called you 7 
times to come and 
eat! 



25 October/Oktober 2015 

I 
 live in a retirement centre in Brackenfell, 
Cape. To qualify to live here, each house 
owner must be al least fifty years old. 
Therefore, you can say we are all old folks. 

Most old folks grew up with candles or oil 
lamps, so when Eskom turns off the lights, we 
tend to fall back on candles to fight off the dark-
ness. Once, during load shedding, I went for a 
walk and Klaradyn was dark, except for a dim 
light here and there, probably from candles. 
 The light from a candle is rather pathetic 
and in these modern times, we should be able 
to do better. Moreover, we can, thanks to tech-
nology. There are many light emitting diodes, 
available in different shapes and sizes, from lo-
cal suppliers as well as from Hong Kong, at 
much lower cost. Just look on eBay on the In-
ternet and look for LED Strips, or LED Modules 
to see what is available. 
 I have constructed several 12 V battery op-
erated lights, useful as a reading lamp but also 
for general use. The enclosure is long, to ac-
commodate the long battery, and there is a dig-
ital voltmeter, from eBay, to monitor the bat-
tery. A socket for charging is on the back. 
 Most such LED's are wired in series with 
dropping resistors to run from 12 V DC. So I 
have bought a few 12 V sealed lead acid bat-
teries, SLA's, from local suppliers, because 
they are rechargeable, have a good capacity, 
and if treated right, can last a long time. 
 However, they are quite pricey and I started 
to look for a lower cost option. A 6 V SLA bat-
tery is quite a lot cheaper than a 12 V one but 
of course the voltage is too low. I had heard of 
buck and boost regulators, so I did some inves-
tigation. Available locally is an LM2576 regula-
tor IC that can supply an output voltage that 
can be varied from less than the input voltage, 
to much higher than the input voltage, and usu-
ally at a good efficiency, about 93%. 
 So naturally, I looked on eBay, and there I 
found a small PC board with an XL6009, which 
is the equivalent of the LM2576, with all the 
necessary components already installed, for 
R18 each. I promptly ordered three. After they 
arrived, I tested one and found that I could ad-
just the trimpot on the board to vary the output 
voltage from about 3 V to 48 V with a 6 V sup-
ply. With such a circuit, I can now make a 6 V 
battery look like a 12 V battery. 
 The old folks here tend to throw away quite 

a lot of useful stuff, some faulty but often easily 
reparable. I have quite a collection of wall 
warts, to use the American term, small power 
supplies that plug straight into a wall socket 
and that were designed to charge battery oper-
ated apparatus. Most of them can supply only 9 
V DC but with the help of the XL6009, they can 
now be used for just about anything. 
 SLA batteries have to be charged and a 
useful circuit is the PB137, a regulator IC in a 
TO220 configuration, that is designed to 
charge lead acid batteries and float them at 
13,7 V. This IC has all sorts of protection built 
in and if the power is turned off, not more than 
ten micro-amps will feed back into the regulator 
from the battery. 
 I invested in a 50 AH deep cycle battery 
and keep it on float with a PB137 charger. 
Along the back of the bench with all my ama-
teur equipment, I have a plastic channel with 
many Molex type sockets, all wired in parallel 
and connected to the battery via fuses. All my 
12 V equipment is now plugged into this strip 
plus some LED light strips and my router. I 
have a laptop computer and an iPad if I want to 
relay Amateur Radio Today during load shed-
ding. One of my 28 Amp power supplies feeds 
the battery via a 60 A 100 V Schotky rectifier 
so that when the battery drops a little, the pow-
er supply can take over. 
 My patch box for Amateur Radio Today re-
lays needs +12 V and -12 V supplies for the 
operational amplifiers. I found an IC, MC34166, 
at a local supplier. It is a switch mode regulator 
that can supply various voltages from 5 V up-

(Continued on page 26) 

Load Shedding 
Henry Chamberlain, ZS1AAZ 

Two of the 12 V battery operated lights 
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wards, but can also be configured to supply a 
negative voltage from positive. So soon, the 
patch box will also be plugged into the battery 
supply. 
 Now that I have myself rigged up for load 
shedding, the lights are staying on!  

 The HF bands are beautifully quiet when 
the power is off; perhaps we can ask the SARL 
Council to negotiate with Eskom to have regu-
lar load shedding, especially during contests 
and when the bands are open! 

(Loadshedding from page 25) 

T 
he Hall of Fame recognises South Afri-
can Incensed radio amateurs who 
have contributed significantly to ama-
teur radio. 

 The purpose of the South African Radio 
League Hall of Fame is to recognise lasting 
contributions to the development of amateur ra-
dio and to preserve its history in South Africa. 
 
Nominations 
 Nominations to the Hall of Fame must be 
submitted in the form of an essay outlining the 
person's contribution. The inclusion of photo-
graphs is strongly encouraged. The essay 
should contain 200 to 500 words. 
 Sustained activity over a period of at least 
five years is required. The outcome must bene-
fit amateur radio as a whole and must last for 
decades. Personal operating achievements are 
not grounds for inclusion into the Hall of Fame. 
 Nominations that comply with the require-
ments outlined above will be included with the 
minutes of the South African Radio League An-
nual General Meeting and archived on the Hall 

of Fame home page on the League web site. 
The closing date for nominations is the last day 
of February. Voting will be conducted electroni-
cally. 
 An initial batch of a maximum of 10 induc-
tees will be inducted at the 2016 South African 
Radio League Annual General Meeting. 
 From 2017, a maximum of one living and 
one deceased member will be inducted each 
year. Get more details from www.sarl.org.za. 

The SARL Introduces a Hall of Fame 
Tjerk Lammers, ZS6P 

T 
he necessary planning is in process for 
the month of December, to have YOTA 
stations active in several Region 1 
countries seeking local and DX con-

tacts using ñYOTAò as their call sign suffix. 
 YOTA stations will be attempting to make 
as many contacts as possible, as well as to 
connect young amateurs in their teens and ear-
ly 20s with their peers on the air. 
 The South African Radio League is in the 

process to register a 
special call sign, 
ZS9YOTA, to be used 
by young amateurs dur-
ing the YOTA month 
from 1 to 31 December 
2015. 

 The ZS9YOTA call sign 
is used primarily to put 
Youngsters on the Air 
(youngsters are defined by 
IARU Region 1 as óunder-
26ô). lf you are 25 years old or younger, you are 
invited to e-mail Koos, ZR6KF, at 
koosfick096@gmail.com either as an individual 
or as a club station operated by young people, 
should you be interested to join in this fun ac-
tivity. 
 Updated information will be communicated 
continuously via e-mail, the SARL Youth Fo-
rum, the SARL Youth Facebook group and our 
weekly bulletins. Also visit http://www.ham-
yota.com/december-yota-month/  
 

December is Youngsters on the Air Month 
Nico van Rensburg, ZS6QL 

http://www.sarl.org.za
mailto:koosfick096@gmail.com
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R 
adio amateurs discovered Trans-
Equatorial Propagation (TEP) in Au-
gust 1947 when XE1KE worked 
LU6DO on 50 MHz in the evenings. 

Shortly after this W7ABS/KH6 in Hawaii estab-
lished an 8 000 km contact with VK5KLN at 
Darwin.  
 Ray Cracknell, ZE2JV, pioneered TEP on 
the African/European path in 1959 from the 
present day Harare with ZC4IP and ZC4WR on 
Cyprus Island. He was joined by Fred Ander-
son, ZS6PW, at Pretoria, Costas, SV1DH, and 
George SV1AB in Athens and followed later by 
Van, ZS6LW, who established a new record 
with SV1AB.  
 The first TEP contact on 144 MHz was 
made by LU1DAU at La Plata, Argentina and 
YV5ZZ/6 in Venezuela over a distance of 5 045 
km in 1977. A year later the Dave Larsenôs, 
ZS6DN 144 MHz beacon signal was picked up 
in Athens, then Dave and Costas Fimerelis, 
SV1DH, established a 144 MHz TEP record 
over the African path of 7 091 km.  
 Gerhardt Schlorff, ZS3B, at Luderitz, Na-
mibia, worked I4EAT for a new record on 144 
MHz and they later claimed the one and only 
TEP contact on 432 MHz at the time over the 
African UHF path. We are now in the TEP sea-
son. 
  
The Trans-Equatorial Propagation (TEP) 
seasons 
 There are two TEP seasons during the 
year, September to November and in February 
through to April. Strong DX signals appear on 
50 MHz and 70 MHz during this period but 
weaker on the higher frequencies such as 144 
MHz and 432 MHz. Propagation is normally 
restricted to DX stations that are equidistant 
across the magnetic dip equator. This means 
that it usually favours ZS divisions 3 and 6 as 
well as V5 and Z2 stations in the southern 
hemisphere and Mediterranean stations in the 
North. However, on occasions propagation 
could extend as far south as Cape Town and 
Port Elizabeth. TEP openings mostly occur in 
the afternoons but also in the evenings, so 
monitor the beacons from 15:00 to 20:00 CAT 
or even later. 
 Here is a list of some South African stations 
who worked TEP DX stations during the past 

two years: Pierre, ZS6A, Quartus, ZS6EE, 
Paul, ZS6NK, Willem, ZS6WAB, Bob, ZS5CU, 
John, ZS5J, Ben, ZS5QM, Derek, ZS5Y, Nico, 
ZS4N, Sean, ZS3SVD, and Mike, ZS1TAF. 
  
TEP DX stations that have been worked on 
50 MHz SSB in South Africa 
 EA5BY, EA7KW, I0WTD, IK0FTA, IZ8DWF, 
IG9/I2ADN, SV1JGX and SV8CS 
 Mike, ZS1TAF, in Cape Town logged EA5, 
I2, IG9/I2ADN, IK7, SV1, SV3, SV8CS and 
9H1. 
 Ken, ZS2OC, in Port Elizabeth heard 
SV3IN and a 4X4 station, called them but they 
did not come back. 
 Sian, ZS3SVD, worked no less than 31 sta-
tions during a TEP opening that include CT1, 
EA1, EA3, EA5, EA7, EA8, I0, IK5, IT9, IW1, 
IW5, IZ0, IZ5, IZ0, IZ5, IZ7, IZ8, 5B4, 9A2, 9A6 
and 9H1.   
 Nico, ZS4N, in Bloemfontein worked 
S57RR. 
 John, ZS5J, in Richards Bay made contact 
with EA7KW, I0WTD, IK0FTA, SV1JGX, 
4X4DK and 9A2AA. 
  
TEP DX beacons on 50 MHz  
 IT9X on 50,057 MHz; JY6ZZ on 50,075 
MHz; SV1SIX on 50,040 MHz; 4X4SIX on 
50,080 MHz and 5B4CY on 50,018 MHz 
(formerly on 50,499 MHz). 
  
Television video carriers heard in the RSA 
via TEP 
 48,239 MHz, 48,242 MHz, 48,250 MHz, 
48,259 MHz and 49,750 MHz. The TV video 
carrier on 48,239 MHz from Iran has been 
heard in Port Elizabeth after 11:00 CAT. 
  
Amateur EME signal picked up by KAT-7 
radio telescope 
 Leon Korkie, ZS1MM, of Denel Overberg 
Test Range informed us about an interesting 
EME test conducted on 1296 MHz with Dr 
Lindsay Magnus on the KAT-7 radio telescope. 
The Denel OTR has kindly released the follow-
ing technical report for publication thanks to 
Leon Korkie OTR (ZS1MM) and Japie Venter 
OTR (ZS1PJV). 
  

(Continued on page 28) 

VHF, UHF, SHF and EHF News  
Mike Bosch, ZS2FM 

E-mail: mikecbosch@gmail.com 
Mobile: 084 612 9600   

mailto:mikecbosch@gmail.com
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Moon bounce from OTR to KAT-7 on 18 Sep-
tember 2014. 
 A small program loaded on a PIC12F509 
and fed into the external pulse input of the sig-
nal generator generated the ZS1MM CW code. 
The generator output was fed directly to the 
solid-state amplifier that was housed inside the 
pedestal of the antenna. From the amplifier the 
signal was fed to the feed. The feed is an in-
house built set of four standard EIA dipoles 
mounted on a ground plane in front of the S-
band feed. The signal was fed into a 90-degree 
home built hybrid and from there the vertical 
and horizontal signals were again fed into two 
0-degree power splitters to feed the two vertical 
dipoles with the same phase and the two hori-
zontal dipoles with the 90 degree delayed sig-
nal to create the circular polarization. The EIA 
standard dipole configuration was chosen as 

this allowed room for the S-band feed (a rotat-
ing circular waveguide) to look through the en-
tire L-band feed without any construction. 
 The modus operandi of the system: A PIC 
generator produced an on/off signal to key a 
Rhode and Swartz signal generator with an 
output of +3 dBm into an amplifier of 10 Watts 
+41 dBm with feed losses of -4 dBm, and the 
resulting +37 dBm fed into antenna with a gain 
of 33,6 dB. It transmitted a circular polarized 
signal with a total path loss of -272 dB. The re-
ceiver antenna gain was 44,3 dB and the re-

(VHF, UHF, SHF and EHF News from page 27) 

(Continued on page 29) 

The RF Signal generator (top) and the RF Power amplifier (bottom) 

Antenna feed. L-band feed dipoles are mounted in-
side the front part of the radome on the front of the 
square ground plane, and the phasing components 
on the back of the ground plane. S-band feed is in 
the part of the radome behind the ground plane. 

Power amplifier inside antenna pedestal 
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ceived signal linear polarized and recorded  -
157,1 dBm. The noise floor KTB = -158,7 dBm 
(Tsys = 30K, B = 300 Hz) SNR = 1,6 dB.   
 Dr Lindsay Magnus confirmed the reception 
of the signal with full-scale chart recordings 
and referred to an interfering signal that turned 
out to be the EME beacon on 1296,000 MHz 
radiated from Ariceibo, Puerto Rico.  
 How many are aware that after Karl Jansky 
accidentally discovered radio emission from 
the centre of the Milky Way on 20 MHz, it was 
a radio amateur who pioneered radio astrono-
my in the early days. Grote Reber, W9GFZ, 
mapped the radio skies in the Northern hemi-
sphere and continued throughout WWII; he 
used a homebrew 9,5 metre dish antenna on a 
frequency of 160 MHz.  
  
ZS6AYE achieved DXCC and WAC on 50 
MHz 
 Braam Devenier, ZS6AYE, now has a 
DXCC account of 104 on 50 MHz and received 
his WAC for 50 MHz from the IARU dated 20 
August 2015. His total DXCC credit account 
now stands at 582 that also include two DXCC 
awards for 10 and 20 metres. 
  
CW signals from division 6 heard on 
144,250 MHz in Port Elizabeth 
 Carl Minne, ZS6CBQ, and Francois Botha, 
ZS6BUU, started a CW net on 144,250 MHz 
on Wednesday evenings at 20:00 CAT to fos-
ter CW operation on VHF and encourage long 

distance contacts. Wednesday evening 19 Au-
gust, Ken Victor, ZS2OC, heard the alphabet 
repeated on 144,250 MHz CW at about S2, 
completely readable but did not hear a call 
sign. The distance between Krugersdorp and 
Port Elizabeth is around 900 km. This means 
that many countrywide CW contacts are possi-
ble on VHF if one makes the effort. 
  
Gauteng VHF/UHF group report   
 Carl, ZS6CBQ, reports, ñThe Gauteng VHF/

(VHF, UHF, SHF and EHF News from page 28) 

(Continued on page 30) 

The 15 ft tracking antenna was slaved to the direc-
tion of the moon calculated 10 times per second. 
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UHF group has quite a list of regular long dis-
tance stations reporting in on a regular basis 
on a Saturday and Sunday. ZS6GJG Phalabor-
wa, ZS5DCF Durban, 400 - 550 km. ZS4TX, 
ZR4MF, ZS4SS, ZS4JJ in Bloemfontein, 370 
km. ZS4A Bethlehem, ZS4PF Welkom, 
ZS6NEB Klerksdorp, ZS6BTL Gerdau, 150 - 
250 km. ZS6HA Ermelo, ZS6VDX Kriel, ZS6LH 
Rustenburg, 100 - 170 km. 
 The idea is to give privilege to the far away 
stations to work as many stations as they can 
in Gauteng. Most of the Gauteng stations are 
equipped with horizontal Yagis of between 6 to 
10 elements and about 100 Watts and are ca-
pable of working stations more than 300 km 
away. Stations using vertical antennas are also 
welcome, but you might find that you will not 
hear many of the stations. You will find enough 
help and support if you want to improve your 
station to work the far away stations (VHF DX) 
from the regular guys in the group.ò 
  
DX operation is possible on VHF during the 
year 
 Contrary to the general belief that DX oper-
ation is only possible on 50 MHz via the F2 -
layer during the peak of the Solar Cycle, it is a 
fact that DX contacts can be made during the 
year on VHF and often on higher frequencies 
too. Here is a list of world DX records achieved 
on 50 MHz to 24 GHz using other propagation 
modes. 
  
Tropo Ducting (TrD): 50 MHz ï 10 GHz, rec-
ord distance on 144 MHz = 4 754 km 
Meteor Scatter (MS): 50 ï 432 MHz, record 
distance on 144 MHz = 3 377 km 
Trans-Equatorial Propagation (TEP): 50 ï 
432 MHz, record distance on 50 MHz = 16 920 
km 
Multi-hop Sporadic-E (Es): 50 ï 144 MHz, 
record distance on 50 MHz = 15 153 km 
Short-path Summer Solstice Propagation 
(SSSP): 50 MHz only, longest distance 
JE1BMJ was heard = 13 500 km 
Satellite (SAT): 144 ï 1296 MHz, record dis-
tance on AO-7 144/432 MHz = 7 903 km 
Earth-Moon-Earth (EME): 50 MHz ï 24 GHz, 
record distance on 144 MHz = 19 708 km 
  
The planned Cape Agulhas beacon will be 
erected at Bredasdorp  
 A gale destroyed the antenna mast at the 
QTH of Trevor Brinch, ZS1TR, and he found 

another location at Bredasdorp, where Leon 
Korkie, ZS1MM, has kindly offered to run the 
144,410 MHz beacon beaming East/West 
along the southern coast. 
  
Meteor showers for the months October 
and November 
Draconids: 6 October ï 10 October, peaking 8 
October 
Southern Taurids: 10 September ï 20 No-
vember, peaking 10 October 
Delta Aurigids: 10 October ï 18 October, 
peaking 11 October 
Epsilon Geminids: 14 October ï 27 October, 
peaking 18 October 
ORIONIDS: 2 October ï 7 November, peaking 
21 October   
Leo Minorids: 19 October ï 27 October, peak-
ing 24 October 
Northern Taurids: 20 October ï 10 Decem-
ber, peaking 12 November 
November. Iota Aurigids: 1 November ï 23 
November, peaking 15 November 
LEONIDS: 6 November ï 30 November, peak-
ing 17 November  
Alpha Monocerotids: 15 November ï 25 No-
vember, peaking 21 November 
 The ORIONIDS and LEONIDS are major 
showers with a visual hourly rate of 26 and 15 
respectively and suitable for analogue contacts 
while the rest are effective on the digital 
modes. 
  
Amazing facts about the SKA 
 The Square Kilometre Array (SKA) is the 
greatest radio science project this century that 
will produce the cutting edge in the field of ra-
dio astronomy.  
 The data collected by the SKA in a single 
day would take nearly two million years to play 
back on an iPod. 
 The SKA will be so sensitive that it will be 
able to detect airport radar on a planet tens of 
light years away. 
 The SKA central computer will have the 
processing power of about one hundred million 
PCs. 
 The 3 000 dishes of the SKA in South Afri-
ca, which are designed to cover a narrow field 
of high resolution, will produce 10 times the 
global Internet traffic. 
 The SKA will use enough optical fibre to 
wrap twice around the world. 
 The aperture arrays of the SKA in Australia, 

(Continued from page 29) 

(Continued on page 31) 
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which will cover a very wide field, could pro-
duce more than 100 times the global Internet 
traffic. 
 
News in Brief! 
 # Ian Roberts, ZS6BTE, and Willem Ba-
denhorst, ZS6WAB, made the first-ever ZS 
contact on 40,675 MHz (8 metres) over a dis-
tance of 288 km. 

 # Trevor Brinch, ZS1TR, at Cape Agulhas 
worked his first station on 144,300 MHz SSB 
with Willie Hewitt, ZS2CC, in George. 
 # Lee Hanegraaf, ZS5LEE, is back on EME 
after his EME array blew down 7 years ago. 
  
Late News! Andre, ZS2ACP, and Willem, 
ZS6WAB, established new SARL and World 
record of 1 184 km on 40,682 MHz (8 metres) 
FSK441. 

(Three element Yagi for 40,680 MHz from page 30) 

As part of the Kuruman Show, there was a 4x4 Challenge on Saturday 5 September. Two  mem-
bers of the Northern Cape ARC and SARL participated and came first in their Class. Dylan 
Walsh, ZS3DW, was the driver and Roy Walsh, ZS3RW, was the crew commander/navigator/co-
driver/provider of refreshments and radio operator. Roy is Dylanôs Dad! Have a look at their nice 
shirts, call sign and ZS3NC badge on the front with the Hamnet logo on the right arm. 

I 
t is almost time for the 58th Jamboree on 
the Air and 19th Jamboree on the Internet. 
JOTA and JOTI take place from Friday 16 
October to Sunday 18 October and it is an 

international opportunity for Scouts and Guides 
to speak to their peers via amateur radio. 
 How can we as radio amateurs help? Con-
tact your local Scout Group and or Guide Com-
pany and  start making arrangements. I know of 
a number of Scouters and Scouts who are ra-
dio amateurs and in these Groups there will be 
no problems. Contact me if you need infor-
mation about Scout Groups or visit the Scouts 

South Africa web site 
at http://scouts.org.za/
scouts-near-you/. 
 Please confirm your 
participation / interest 
so that I can draw up a 
list of participating 
Scout Groups and Guide Companies. 
 I suggest that you and the Scouters / Guid-
ers get together soon to start planning the ac-
tivity at a camp site or at the Scout or Guide 
Hall.  
 Send any enquiries or information about 
JOTA/JOTI to zs4bs@netactive.co.za 

Jamboree on the Air 
Dennis Green, ZS4BS (known in Scouting as óImpiô) 


