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G 
reetings from the West 
Rand. It gives me great 
pleasure to be able to com-
municate to you, our mem-

bers, for the first time in this issue of 
Radio ZS. The membership as at the 
end of September 2013 stands at ap-
proximately 1 374. Many thanks for 
those who have renewed their sub-
scriptions. For those who have not yet 
paid, please do so as “It is the right 
thing to do” 
 The four RTAs, Port Elizabeth, 
Pretoria and Durban and Cape Town 
have been well attended and I would 
like to thank the people who made an 
effort to attend these RTA’s. Also a 
word of thanks to all the presenters 
who unselfishly have made the time 
available to present the interesting 
topics. If you have not attended a 
RTA, you have really missed out. 
 The QSL bureau is operating ex-
tremely well under the guidance of 
OM Willem, ZS6WWJ. It is amazing to 
see how many cards actually pass 
through the bureau on a monthly ba-
sis. Also I want to thank Johan, ZS2I, 
who for the last few months has been 
helping Willem at the bureau. 
 Thanks to Brad ZS5Z and his fel-
low moderators who have the unenvi-
able task of keeping the Forum mem-
bers on the straight and narrow. 
 I now appeal to the various Clubs 

around the coun-
try to ask their 
non SARL mem-
bers the reason 
why they are not 
members of the 
SARL. It really 
would be nice to 
find out what their reason is for not 
becoming members. I can be emailed 
at hfmanager@sarl.org.za  
 In the next coming months there 
are going to be some real DXCC  
“gems” up for grabs, so if hunting 
DXCC entities is your passion, keep 
your eyes and ears on the DX clusters 
so as not to miss anything. 
 Please support our local con-
tests as these contests are the best 
way of achieving the various SARL 
Awards that are available, such as 
WAZS and the Top Band certifi-
cates. Do not forget about the “All 
Africa Award” which is much hard-
er to obtain than a DXCC certifi-
cate. 
 Lastly since we are now ap-
proaching  the “lightning season” 
please ensure that you do not leave 
your antennas etc. plugged in – 
rather unplug everything to be on 
the safe side. 
 
Geoff Levey, ZS6GRL 

From the Vice President... 

Radio ZS Shield - Awarded by the Editor of Radio ZS to a SARL affiliated Club or member who 
best supported Radio ZS during the year. 
JJ Pienaar Trophy - Awarded by the Editor of Radio ZS for the best article published in Radio 
ZS during the past year. 
Gary Immelman RA Heritage Award Floating Trophy - Awarded by Council 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. 

mailto:hfmanager@sarl.org.za
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The World of VHF, UHF and Microwaves 
Mike Bosch, ZS2FM 

How to Get Started on VHF 
 Two metre FM repeaters serve a 
very useful purpose as local chat 
channels and for mobile operation, 
while a very large area is currently 
being covered by the PEARS repeat-
er network and you only need a 
handheld to activate it.  However, it 
would be even more exciting and 
challenging if you could also try to 
make simplex contacts on SSB, 
which would greatly extend your 
range of communication country-
wide but you will have to improve 
your equipment.  
 A distant FM broadcasting sta-
tion, such as at East London about 
250 km away from Port Elizabeth, 
was monitored daily using a domes-
tic receiver with a four element verti-
cal FM Yagi antenna in the roof. It 
could be detected most days 
throughout the year just above the 
noise level, then it would disappear 
in the noise during deep QSB cycles, 
and slowly return after several 
minutes to its former strength after 
each cycle. This phenomenon is 
known as Tropo Scatter, and is simi-
lar to the glow in the sky at night 
seen from an approaching car long 
before its headlights become visible. 
Quite often during the warmer 
months this same weak FM signal 
could rise out of the noise level, and 
considerably increase in strength and 
readability with little QSB, then on 
specific occasions this signal could 
become extremely strong with no 
QSB and sound like a local FM sta-

tion. These last two modes of propa-
gation are called Tropo Enhance-
ment and Tropo Ducting, respective-
ly.  
 The above phenomenon has 
been well researched by science and 
they found that it is only a manifesta-
tion of temperature inversions in the 
atmosphere. An inversion occurs 
when a boundary is formed between 
warm dry air above that is lighter, 
and an air mass of colder, moisture 
laden air below that is heavier. It is 
this boundary between the two layers 
of air that creates the refraction, in 
other words bending the signal back 
to earth. This is similar to a stick that 
is pushed into a bucket of water at an 
angle, and the boundary is on the 
surface of the water where the stick 
appears to be optically bent upwards. 
If the stick represents the radio wave 
that hits the boundary layer in the 
atmosphere it will be refracted and 
bent down to earth. 
 
Simplex Tests on 144 MHz (2 m) 
SSB 
 Armed with the above knowledge 
you can now apply it to the 144 MHz 
band, and proceed to conduct your 
own experiments on SSB, but you 
will need at least a five element hori-
zontally polarized Yagi beam anten-
na. Of course, you will have to make 
skeds with a fellow amateur who is 
located 100 – 250 km from you, who 
is also equipped and equally keen to 
experiment on simplex. Run daily 

(Continued on page 6) 
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skeds with him and study the vagar-
ies of Tropo propagation until you get 
the hang of it. 
 Tropo Enhancement occurs 
when the inversion layer is located 
below 450 metres ASL and depend-
ing on terrain you could achieve a 
maximum distance of about 400 km. 
Fog is a good indicator of Tropo En-
hancement, but unfortunately it is not 
always present during openings. The 
best bet is to watch the barometer as 
a high pressure readings, above  
1 000 hectopascal (hPa) or millibar, 
during clear and cloudless days with 
little or no wind are good signs of the 
formation of an inversion layer. When 
the barometric pressure starts drop-
ping it is an excellent warning of an 
approaching cold front and pending 
Tropo Ducting propagation. Also 
watch out for Tropo Enhancement 
after sunset that could last for an 
hour or so especially along the coast. 
This often happens when the cool air 
from the sea flows in underneath the 

warm air on land and creates an in-
version layer. 
  Country-wide Tropo Ducting oc-
curs when temperature inversions 
are formed at a higher altitude above 
450 metres up to about 2 000 metres 
in the atmosphere. This type of prop-
agation can produce extremely long 
distance contacts over land or across 
the sea, but it is not much affected by 
terrain as VHF signals will sail across 
mountain ranges. So take up the 
challenge and see what you can 
achieve with only 25 Watts and a 
small Yagi and look for distant sta-
tions on 144,300 MHz SSB.   
 
Next issue: the “Magic Band”   
 News of your VHF experiments 
and activities will be most welcome, 
please submit it via e-mail to 
mcbosch@webafrica.org.za or mo-
bile 084 612 9600. Also see the 
weekly VHF, UHF & Microwaves 
news bulletin on the Home Page of 
the SARL web www.sarl.org.za.          
 

(The World of VHF from page 5) 

The History of Contesting 
Geoff Levey, ZS6GRL 

T 
he origin of contesting can 
be traced to the Trans-
Atlantic Tests of the early 
1920s, when amateur radio 

operators first attempted to establish 
long distance radio communications 
across the Atlantic Ocean on the 
short wave amateur radio frequen-
cies. Even after the first two-way 
communications between North 
America and Europe were estab-
lished in 1923, these tests continued 
to be annual events at which more 

and more stations were successful in 
establishing two-way contacts over 
greater and greater distances. In 
1927, the American Radio Relay 
League, which had been principal in 
organizing and publicizing these 
tests, proposed a new format for the 
annual event, encouraging stations 
to make as many two-way contacts 
with stations in other countries as 
possible. The 1928 International Re-
lay Party, as the event was renamed, 

(Continued on page 7) 
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was the first organized amateur radio 
contest. The International Relay Par-
ty was an immediate success, and 
was sponsored annually by the 
ARRL from 1927 through 1935. In 
1936, the contest name changed to 
the ARRL International DX Contest, 
the name under which it is known 
today. 
 
Contesting 
 One of the best ways of getting 
the most out of your investment in 
amateur radio is to take part in con-
tests. In South Africa we have nu-
merous contests that mostly take 
place over weekends which give you 
the opportunity to compete against 
your local peers. There are also plen-
ty of overseas contests where you 
have an opportunity to test your skills 
against your international peers. 
Your level of intensity in these con-
tests depends on whether you just 
want to take part for fun or aim on 
winning the contests. 
 To explain more about the termi-
nology you will encounter in contests, 
I have taken the following FAQs 
(Frequently Asked Questions) from 
an article written by Andrew Roos, 
ZS5AA, with his permission. 
 
Why take part in contests? 
 Everyone has their own reasons. 
Some of mine are: to sharpen my 
operating skills, to learn to get the 
most I can out of my equipment, to 
compete against my peers, to be a 
part of the community of contesters. 
 
How is the winner determined? 

 The winner in each category is 
the station which gets the most 
points in that category. 
 
How are points scored? 
 Each QSO will score a certain 
number of points. The number of 
points scored for a QSO may depend 
on the location of the station contact-
ed - for example in the CQ World-
wide DX contest stations on the 
same continent as yourself count 1 
point each, stations on a different 
continent count 3 points and contacts 
between two stations both located in 
North America count 2 points. In oth-
er contests, QSOs for certain sta-
tions may count for more points than 
QSOs with others - for example, in 
the ARRL 10 m contest, contacts 
with stations holding Novice or Tech-
nician Plus class licenses count more 
than contacts with other license clas-
ses. In contests which allow you to 
work in different modes (for example, 
CW and SSB) the number of points 
may also depend on the mode.  
 
What is a "multiplier"? 
 As well as getting points for each 
QSO, most contests allow you to get 
multipliers from certain QSOs. For 
example, you might get a multiplier 
for every different country (DXCC 
entity) you work on each band during 
the contest. Your final score for the 
contact will then be calculated by 
multiplying the total of all your QSO 
points by the number of multipliers 
you worked. For example, if you 
worked 100 stations at 2 points per 
QSO and 20 multipliers, then your 

(History of Contesting from page 6) 

(Continued on page 8) 
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total QSO points would be 100 x 2 = 
200, and your multiplier is 20, so your 
final score would be 200 x 20 = 4 000 
points. 
 
What is a DXCC Entity? 
 Entities correspond roughly to 
countries and administrative territo-
ries, but they also may be islands and 
even reefs if they meet criteria set by 
the ARRL, which administers the DX 
Century Club (DXCC) award and de-
cides what qualifies as an "entity". 
 
What is a CQ Zone? 
 The world is divided into 40 "CQ 
Zones" which are used as multipliers 
for some contests. Get further infor-
mation and a map showing the differ-
ent zones at www.cq-amateur-
radio.com/wazmain.html. 
 
What bands can be used during con-
tests? 
 That depends on the particular 
contest. Some contests are limited so 
a single band - for example, the ARRL 
10 m contest is (not surprisingly) for 
10 m only. Many contests allow oper-
ation on all the pre-WARC HF bands - 
that is: 160 m, 80 m, 40 m, 20 m, 15 
m and 10 m. Other contests are for 
VHF bands only. However note that 
contesting is never permitted on the 
WARC bands: 30 m, 17 m and 12 m. 
This is so that amateurs who do not 
enjoy contesting can take refuge on 
the WARC bands during contests. 
 
What are the "WARC" bands? 
 The WARC bands are the 30 m, 
17 m and 12 m bands. They were 

named after the World Amateur Radio 
Conference in 1979 at which these 
bands were allocated for amateur 
use. The WARC bands may not be 
used for contesting. 
 
Why are there different entry catego-
ries? 
 Different contesters have different 
preferences and budgets. Some like 
to work on their own, others prefer to 
be part of a team. Some can afford 
high-power stations; others prefer to 
compete with a "barefoot" or QRP 
transceiver. By dividing a single con-
test into a number of different entry 
categories, all contesters can share 
the fun and contribute to the contest, 
while competing against similarly 
equipped stations in the same catego-
ry.  
 
What sorts of entrance categories are 
provided? 
 That depends on the contest, but 
the entrance categories for the CQ 
Worldwide DX contest are a good 
example of a fairly extensive list of 
possibilities: 
 Single Operator High - a single 
operator, maximum power 1,5 kW, no 
DX alerting assistance (for example, 
DX cluster spots) allowed. 
 Single Operator Low - a single 
operator, maximum power 100 W, no 
DX alerting assistance allowed.  
 Single Operator QRPp - a single 
operator, maximum power 5 W, no 
DX alerting assistance allowed.  
 Single Operator with DX Spotting 
Net (also called "Single Operator As-
sisted") - a single operator, maximum 

(History of Contesting from page 7) 

(Continued on page 9) 
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power 1,5 kW, passive use of spot-
ting nets allowed. 
 Multi-Operator, Single Transmit-
ter (also called "multi single" or "MS" 
for short) - any number of operators, 
but only one transmitted signal al-
lowed at any time. The additional 
operators will often be listening for 
new multipliers, and passing the in-
formation on to the one transmitter 
operator. 
 Multi-Operator, Two Transmitter 
(also called "multi two") - Any number 
of operators, but only two transmit-
ters. In CQ WW, both transmitters 
may work any stations. In some other 
contests there are strict restrictions 
on what the second transmitter may 
do - for example, it may only be al-
lowed to work new multipliers? 
 Multi-Operator, Multi Transmitter 
(also called "multi multi") - Any num-
ber of operators, operating any num-
ber of stations, but with only one 
transmitted signal on each band at 
any time. In many cases a "multi-
multi" station will have a dedicated 
transmitter for each of the contest 
bands. 
 Note that in CQ WW, single op-
erator entries can choose to be all-
band, or only to work a single nomi-
nated band. 
 
What does "SOLP", "SOHP", 
"SOAB", "SOSB", "M/S", "M/2" and 
"M/M" mean? 
 These are all abbreviations for 
contest entry categories:  
SOLP - Single Operator Low Power 
SOHP - Single Operator High Power 
SOAB - Single Operator all band 

SOSB - Single Operator Single 
Band, often includes the band, e.g. 
"SOSB/80" for a single band entry on 
80 m 
M/S - Multi/Single - Many operators 
but only a single transmitter 
M/2 - Multi/Two - Many operators 
with two transmitters 
M/M - Multi/Multi - Many operators 
with many transmitters 
 
What is the "DX Cluster"? 
 It is a worldwide computer sys-
tem on which DX stations are report-
ed ("spotted"). It can be accessed via 
Packet Radio or on the Internet at 
www.dxsummit.com. You are only 
allowed to make use of DX Cluster 
spots if you are entered in an 
"assisted" class. No matter what 
class you are entered in you may not 
enter your own station into the DX 
cluster, this is called "self spotting" 
and is illegal in all contests.  
 
Do I need a computerized logging 
program? 
 To make a serious attempt at an 
international contest, yes. Most of the 
smaller stations that enter a contest 
spend much of their time answering 
other stations that are calling CQ. 
This is known as "search and 
pounce" - you search for a station 
you need, and then pounce on it by 
replying to its call. However since 
you can only work a station once on 
each band and mode, before you 
reply to the CQ, you need to know 
whether you have worked the station 
before, and unless you have a photo-
graphic memory a computer logging 

(History of Contesting from page 8) 

(Continued on page 10) 
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program is by far the best way to do 
this. Contesters are a very friendly 
bunch, but calling the same station 
five or six times on the same band 
during a major international contest 
will test the patience of even the most 
saintly participant. Of course if you 
are fortunate enough to be even mod-
erately rare DX (ZS for example), then 
you can get by with calling CQ your-
self and waiting for a reply, log this on 
paper and later remove the duplicates 
("de-dup" the log) by hand. This is 
what I did in my first major contest, 
but after manually de-duping 475 
QSOs, which took me a whole day, I 
went out and bought a logging pro-
gram. 
 Note that for many of the smaller 
state or national contests, you can get 
by without a logging program as there 
are few enough entrants that you can 
remember who you have worked or 
look it up on your paper logs. These 
contests can be great fun and are 
excellent practise for the "big ones". 
 
What logging program should I get? 
There are many different, some com-
mercial ones, which you have to pay 
for, and some which are free. Popular 
commercial programs include 
WriteLog for Windows, TRLog and 
SD. Writelog has a Windows graph-
ical user interface. Although originally 
written for DOS, TRLog will also run 
under most versions of Windows. SD 
is available in two versions, one which 
runs character-mode under Windows, 
and one for DOS. Free contest log-
ging software includes CT, also origi-
nally designed for DOS, and the 

open-source N1MM logger for Win-
dows.  N1MM has been adopted by 
the SARL as the logging software that 
is recommended. N1MM is the only 
logging program that has all the tem-
plates for our contests included which 
makes it a pleasure to use.  
 
What should I look for in a contest 
logging program? 
 First, be aware that logging pro-
grams come in two different flavours - 
general logging programs designed to 
maintain a normal station log, and 
specialized contest logging programs. 
The difference is that contest logging 
programs have contest scoring rules 
"built in" for major contests, so they 
will automatically keep track of your 
score, tell you whether you can work 
a particular station for the contest, 
and other contest-specific time saving 
features. Needless to say, you want a 
program designed for contest logging. 
Then make sure it supports the con-
tests you want to enter, since having 
the contest programmed into the soft-
ware for you is a real time saver. If 
you don't know exactly which contests 
you want to enter, then at least see 
how many contests it supports. Also 
consider the ease of adding new con-
tests yourself if you have to. Some 
programs, like WriteLog for Windows, 
require programming skills to do this 
while with others, like TRLog, you can 
add new contests by editing a config-
uration file. Also look for a program 
that can interface with the rig(s) you 
use or are likely to use. Having the 
logging program automatically pick up 
the band and mode your rig is set to 

(History of Contesting from page 9) 

(Continued on page 11) 
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be a great time saver and eliminates 
a common source of costly errors. 
Many logging programs can also turn 
your beam automatically for you to 
point at the station you are working, 
so if you want to use this feature then 
make sure the program is compatible 
with the rotator(s) you are using. Fi-
nally, make absolutely sure that the 
logging program can export the log 
file in the standard "Cabrillo" format, 
which is used to submit logs for most 
contests. All decent logging pro-
grams can interface to your rig's key 
jack to send CW automatically. This 
is a great feature as it allows you to 
send exchanges while capturing in-
formation into the logging program.  
 
What is the "Cabrillo" log-file format? 
 Cabrillo is a standard format for 
submitting log files to contest organ-
izers so they can be checked and 
scored by computer. Although differ-
ent logging programs store the log 
files in different formats, most have 
the ability to export to Cabrillo format 
for submission.  
 
How do I connect the computer to my 
rig? 
 There are a couple reasons to 
connect your computer to your rig. 
First, so it can send CW automatical-
ly and/or PSK31 or RTTY depending 
on the contest. Some logging pro-
grams also provide a "voice keyer" 
which allows you to record messages 
and then replay them over the air. 
This is great for calling "CQ" in a 
phone contest, for example. For this 
you need a computer soundcard in-

terface with support for CW keying. A 
simple example can be found on my 
web site. The second reason is so 
the logging program can keep track 
of the band and mode of your trans-
ceiver. This may require a proprietary 
interface from the transceiver manu-
facturer. Many of these interfaces will 
also allow the computer to control the 
transceiver, so for example you can 
change frequency simply by typing 
the new frequency on your computer. 
 
What sort of rig do I need to enter a 
contest? 
 Just the rig you use every day. 
That's not to say that some rigs aren't 
better for contesting than others, but 
just about any rig will do to start. If 
you plan to buy a new rig for contest-
ing, then look for one with a "strong" 
receiver which can receive weak sig-
nals in the presence of very strong 
signals without overloading. The 
"blocking dynamic range", "inter-
modulation dynamic range", "third 
order intercept" and "phase noise" 
specifications found in most technical 
reviews are important indicators of 
this. 
 Also, note that it is a good idea to 
have your commonly used functions 
such as filter selections, IF width and 
shift (if available), notch filter, attenu-
ator, RF gain, mode, and band 
switch available on the front panel, to 
avoid having to wade through a 
menu system in the heat of battle. 
This means that the compact trans-
ceivers designed primarily for mobile 
operation may not be the best choice 
in a contest. The ability to interface 

(History of Contesting from page 10) 

(Continued on page 12) 
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the rig to your computer so the logger 
can automatically enter the correct 
band and mode is another useful fea-
ture that is found on most modern 
rigs. A narrow (250 or 500 Hz) filter is 
almost essential for CW contests.  
 Amongst current production HF 
transceivers the Elecraft K2, Icom IC-
756 Pro 2, Ten-Tec Orion and Yaesu 
Mk V FT-1000 MP are some of the 
best. However note that these are not 
beginner's radios (with the possible 
exception of the K2, but this must be 
constructed from a kit and so is best 
suited to someone with prior construc-
tion experience), so if you have no 
prior operating experience it may be 
better (not to mention cheaper) to 
start off with an entry-level or mid-
range radio. There are also some ex-
cellent radios available at very rea-
sonable prices second-hand, such as 
the ICOM IC-765, Kenwood TS-850S, 
Ten Tec Omni VI Plus and the Yaesu 
FT-990 as well as earlier versions of 
the FT-1000 (both the FT-1000D and 
the original 'MP are excellent radios) 
and the IC-756 Pro. 
 
Why do contesters only exchange 
reports and other numbers, not name 
and QTH? 
 The object is to make as many 
QSOs as possible in a limited time, so 
"QSO rate" - the number of QSOs per 
hour - is (almost) everything. Hence 
all "unnecessary" parts of the QSO 
are omitted, leaving only the required 
essentials - call signs, RST signal 
reports and a serial number or zone 
number if required by the rules. Be 
sure to check the rules to see what 

the required exchange is for each 
contest you enter. 
 
What should I do before a contest? 
 Read the contest rules and decide 
which category you will enter. Test 
your station and antennas. Have a 
look at the expected propagation and 
draw up an operating schedule show-
ing when you expect to operate on 
which bands, and where your beam 
will be pointing. (This schedule will 
change during the contest as condi-
tions unfold, but you should at least 
have an initial plan.) Stock up on fast 
food - microwave meals are my fa-
vourite. Set up your computer, check 
that the logging program is interfacing 
with the PC correctly, and ensure that 
you select the right contest in the log-
ging program. Try to get as much 
sleep before the contest starts as pos-
sible so you can work long hours dur-
ing the contest itself. Feed your pets. 
Read the contest rules (again) and 
make sure you understand the ex-
change format, multipliers, sequence 
numbers, entry categories, power re-
strictions etc. Accurately set your 
computer clock so the QSOs will be 
logged at the correct time. 
 
What do I do after the contest? 
 In order to be listed in the results, 
you will need to submit your log to the 
contest organizers. Most of the major 
contests these days prefer electronic 
logs, usually in Cabrillo format, as 
they can be automatically checked 
and scored. Smaller (e.g. national) 
contests may prefer paper logs. In 
most cases if you have not used com-

(History of Contesting from page 11) 

(Continued on page 13) 
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puter logging then paper logs will be 
accepted. However many contests will 
not accept paper logs printed by a 
computer logging program. After all if 
you have the log on computer then 
they don't want to have to type it in 
again. The address for submitting 
your logs can be found in the contest 
rules. 
 
What should I not do after the con-
test? 
 "Massaging your log" - for exam-
ple, checking call signs in a call sign 
database and then correcting those 
found to be in error - is generally 
frowned upon by contesters, although 
it may not be strictly illegal. 
 
What is a "busted call"? 
 A "busted call" is a call which you 
captured incorrectly during the con-
test. You will generally lose points for 
busted calls or incorrectly logged seri-
al numbers.  
 
What should I do if I'm not sure 
whether I copied a call sign correctly? 
 If you are responding to a CQ, 
then wait for the station to call CQ 
again so you can copy the call cor-
rectly. If you are calling CQ, then send 
"CL?" and the other station will repeat 
his or her call sign. If conditions are 
poor, then you may have to ask a 
couple of times, but this is much bet-
ter than getting the call sign wrong - 
which will cost you penalty points for 
the contest - or not entering the QSO 
in your log file, which is very unfair to 
the other station and will cost him or 
her penalty points. Note that although 

some programs (e.g. WriteLog) have 
the ability to mark a QSO as 
"unclaimed", the Cabrillo format used 
to submit contest entries has no such 
mechanism, so QSOs marked as 
"unclaimed" in the log file will just not 
be included in the Cabrillo file. It is 
very bad karma to do this unless you 
are absolutely sure that the other sta-
tion knows they are not in your log, 
otherwise they might submit the QSO 
and be penalised for it.  
 
What are these unusual call signs I 
hear in contests? 
 You hear unusual call signs dur-
ing contests for two reasons. First, 
some administrations reserve special 
short or unusual call sign sequences 
specifically for use during contests. 
For example, in Britain call signs with 
a single letter in the suffix like "M5A" 
or "GM1A" are reserved for contest 
use. In France, the prefix "TM" is allo-
cated to contest stations rather than 
the more usual "F" prefix, for example 
"TM6X". A short call sign gives the 
station an advantage because it is 
faster to send and less likely to be 
copied incorrectly. Unusual prefixes 
are attractive because in some con-
tests like the CQ Worldwide WPX 
(Worked all Prefixes) contest, each 
unique prefix counts as a multiplier, 
so the more unusual prefixes will at-
tract more calls. That happens in oth-
er contests as well. The first time I 
heard a "TM" station I was convinced 
I had found some rare DX, and was 
somewhat disappointed when I dis-
covered it was located in mainland 
France. 

(History of Contesting from page 12) 

(Continued on page 14) 
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 Some countries have even is-
sued call signs without a digit follow-
ing the national identifier. For exam-
ple, the call sign "D4B" is issued by 
Cape Verde which has the national 
identifier "D4", so there is no digit 
following the national identifier - the 
"4" is part of the national identifier. 
However Article 19 of the ITU Radio 
Regulations was amended by the 
World Radio Conference 2003 
(WRC-03) making it mandatory to 
have a digit following the national 
identifier, so it is likely that such call 
signs will be phased out.  
 Another reason for unusual pre-
fixes is that many stations operate 
temporarily from a foreign country, 
usually to make themselves more 
sought after in the contest. For ex-
ample, American stations are two a 
penny in most contests, but an Amer-
ican visiting the Bahamas is an at-
tractive multiplier. Operators visiting 
a foreign country may be allocated a 
"normal" call sign for the country they 
are visiting, but will often use their 
home call either preceded or fol-
lowed by the country (and possibly 
region) prefix of the country they are 
visiting. For example, KD4D operat-
ing from South Africa would use the 
call sign ZS/KD4D, while the same 
station operating from Canada would 
use a call sign like KD4D/VE3. Note 
that the Morse code for the "/" sym-
bol is "dah-di-di-dah-dit", and it is 
pronounced "stroke" on phone.  
 Unfortunately there is no stand-
ard as to whether the national identi-
fier of the country being visited 
should precede or follow the home 

call. The CEPT agreement, which is 
the largest reciprocal licensing ar-
rangement covering Europe, North 
America and some other countries, 
specifies that the national prefix 
should precede the home call. How-
ever other reciprocal agreements, 
like the one between the United 
States and Canada, specify that the 
national identifier should follow the 
home call and even within the CEPT 
agreement there is one exception 
(Peru).  
 Also note that following WRC-03 
it is now legal for amateur call signs 
to have a suffix of up to four charac-
ters (even more for special event 
stations), and the suffix may use both 
letters and digits provided that the 
last character is a letter. So in future 
contests you may hear call signs like 
"ZS1234A" or even "22222A"! The 
latter would be from Britain, which 
has been allocated the national prefix 
"2".  
So the best advice on call signs is to 
expect the unexpected, and log each 
call sign exactly as received.  
 
Should I QSL my contest QSOs? 
 If you are using Logbook of the 
World then by all means. If you are 
using QSL cards then this is likely to 
take a lot of time and money due to 
the number of contacts made in a 
contest. My policy is that in contests I 
only QSL on request, which normally 
means the other station sending me 
a direct QSL with a self-addressed 
envelope. This differs from my nor-
mal non-contest policy which is to 
QSL every contact via the bureau 

(History of Contesting from page 13) 

(Continued on page 15) 
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Creative Amateur Radio 
Victor P du Preez, ZS6EA 

W 
ith pure creativity, Radio 
Amateurs have been 
developing nearly room-
sized radios of earlier 

years into pocket-sized modern rigs 
with multifunction properties; no oth-
er hobby can make a statement like 
this. “Amateur Radio – the most ver-
satile hobby on earth” must surely 
also be the most creative hobby ev-
er. Can you live without your mobile 
phone or laptop? ... I did not think so. 
 There are various methods of 
building radio circuitry: proper PC 
board through-hole electronic com-
ponent construction, where etching 
of copper-clad boards, leave the 
needed copper conductors on the 
fibreglass sheeting, would be the 
most common for the older compo-
nents with wire leads. 
 These older components could 
also be assembled “Ugly construc-
tion”, like in the olden days of valve 
radio; the component leads being 
soldered directly to the adjacent 
component; not really artistic master-
pieces but it works. A further devel-
opment of this is the “Manhattan 
style” method where the component 
leads are soldered to glued copper-
clad islands onto the copper-clad 
fibreglass board that serves as the 
ground plane. Lots of fun is to be had 
Home brewing stuff using these 
methods. 

 Modern trends in component 
packaging are however catching up 
with the above-mentioned methods: 
the leaded components are getting 
scarcer by the day and of course, 
outdated. The new trend is Surface-
Mount Technology (SMT): the com-
ponents are getting smaller and 
smaller and of course, the newer 
(IC's) Integrated Circuits are multi-
functional, with one component tak-
ing the place of various older IC's on 
the PCB. Surface-Mounted Compo-
nents (SMC) are mounted directly 
onto the surface of the PCB. Alt-
hough done with these minute com-
ponents that scare away Home brew-
ing amateurs, to my mind it is just an 
advancement of the old “Manhattan 
style” building method. It is easy 
once you get used to it – practice 
makes perfect. 
 Home brewing in Surface-Mount 
Devices (SMD's) only have one 
drawback - the small size of things. 
All the old electronic principles stay 
the same; only the physical compo-
nents feel and look different. I assure 
you, with the right tools in hand we 
can adapt. Due to the fear that ama-
teurs have for these SMC's, the 
ready-made circuits from the Internet 
or publications are scarcer than you 
can find for the larger through-hole 
component circuits. However, noth-

(Continued on page 16) 

unless otherwise agreed. But what-
ever you decide, please don't enquire 
about QSLs on air during the contest. 

If you work a station you need, then 
QSL direct with a dollar bill or IRC 
after the contest. 

(History of Contesting from page 14) 
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T 
he first thing to be said about 
antennas is that they are dif-
ferent. Not only are they dif-
ferent from all other types of 

equipment in Amateur Radio stations, 
but they also differ greatly among 
themselves. True, as far as genetic 
makeup is concerned, they all belong 
to the same family. They are all em-
ployed in the same line of work. How-
ever, they vary widely in appearance, 
and they differ in such individual char-
acteristics as efficiency, attention to 
gains and losses, and ability to adjust 
to change. 

 The lifestyle of antennas is differ-
ent from that of most other Amateur 
Radio components. Unlike receivers 
and transmitters, the vast majority of 
antennas do not live out their lives in 
the comfortable security of amateur 
shacks but instead are subjected to all 
the perils of out-door existence. They 
face struggles with burdens of snow 
and ice and can get corroded by salt 
and grime. Strong winds can make 
them fall flat on their baluns; squirrels 
can chew their support ropes to 
shreds. For all sorts of reasons, 

(Continued on page 17) 

The Aerial Performers of the Radio Circuits 
Basic Amateur Radio 

Part 1: Antennas are as different as the amateurs who use them. This two-
part series will bring you a measure of expertise on this all-important subject. 

Margaret Koerner K0IQ (ex-WB0BEM) 

ing withholds you from using a 
through-hole component circuit and 
experimentally replacing the compo-
nents prescribed with SMC's. Taking 
note of and experimenting with com-
ponent value changes due to power 
rating, capacitance and inductance 
and of course, component size, you 
can still build your favourite circuit 
from your favourite amateur publica-
tion. Higher-power TX (Transmitter) 
builders could however have a bit of 
a problem, since these SMC's do not 
come in the higher wattage ranges. 
Luckily the saying goes: “The science 
of electronics doubles itself every 
eighteen months.” Higher power 
SMC could be just around the corner 
and you might just be building that 1 
000-Watt linear circuit shortly. 

 The truth is, we amateurs have to 
make an effort with these new tech-
nologies; we have to keep up our 
creativity. “Home brewing” should 
constitute a major part of the amateur 
experience and we have to promote 
it as a priority in our general activi-
ties. It is also a lot of fun; it livens up 
the hobby and provides for greater 
leaps of personal growth and 
knowledge to the individual. Let us 
then be creative with our construction 
projects – implement these new SMD 
technologies in your projects and 
then publish your creativity on the 
Web and elsewhere for others to use. 
This is the right thing to do if you re-
ally care for this amazing hobby. Be 
creative and give it a go and then 
share.  

(Creative Amateur Radio from page 15) 
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change is their lot. An antenna’s life 
is not an easy one. 
 Antennas require installation, 
and here, too is a difference. Other 
equipment can be bought or built, 
plugged in to a source of power, and 
be on its way. With antennas, it is 
rarely that easy. Antennas must be 
installed by a process involving prob-
lems (expected and unexpected), 
decisions and work. This is particu-
larly true of HF (high frequency, 3 - 
30 MHz) antennas, the kind we will 
primarily consider in this article. 
 In addition to being different, an-
tennas make a difference. They can 
make the difference between a signal 
that really gets out and one that real-
ly doesn't; between a signal that lets 
you keep schedules, make radio 
friends, provide solid copy to a listen-
ing world - and one that, on the other 
hand, hides timidly below the noise 
level. As far as antenna work is con-
cerned, each amateur is in competi-
tion with himself as well as with oth-
ers, and the slogan of antenna-
minded persons is forever the same 
as that of 4-H youth: “To Make the 
Best Better.” 
 
Prime Candidates for Discussion 
 Antennas are one of the leading 
subjects for amateur discussions on 
and off the air. One reason for the 
wide differences of opinion is that an 
antenna that works well for one ama-
teur may not Work equally well for 
another. In addition, antennas cannot 
usually be adjusted or performance-
tested on the bench. Other equip-
ment can be checked, component by 

component, in the shack. Antennas 
must be tested on the air. They must 
be worked on in place (“place" being, 
perhaps, a precarious spot 15 metres 
or more above the ground), or they 
must be taken down, adjusted, and 
again be put up and tested on the air. 
They are repaired and improved by 
experimentation, by consultation, by 
guess and by gosh, or by something 
more explicit thrown in. 
 Much has been written about 
antennas. The latest edition of the 
ARRL Antenna Book contains 329 
pages on the subject, and many oth-
er books and articles deal with anten-
na design, construction and experi-
mentation. 
 
What Antennas Are and What They 
Do 
 The study of antennas involves a 
mixture of fact and theory; a mixture 
of the tangible and the intangible. On 
the one hand, antennas are tangible, 
material objects with physical propor-
tions, which can be measured. They 
are made of metal, usually in the 
form of wire or tubing. Metal, in gen-
eral, is a good conductor of electrical 
currents, and practically all metallic 
objects can be made to radiate a sig-
nal. How effectively they do this radi-
ating, however, is something that 
varies tremendously. How any anten-
na manages to do it at all is another 
matter, one which takes us out of the 
world of material things and into the 
world of theory. This world of theory 
is inhabited by electromagnetic 
waves of various lengths (light, heat, 
X-ray, radio), all of them travelling 

(Basic Amateur Radio from page 16) 
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ANNOUNCING THE RELEASE ANNOUNCING THE RELEASE 
OF THE KENWOOD TSOF THE KENWOOD TS--990S990S  

  HF/6m TRANSCEIVER HF/6m TRANSCEIVER   
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 Main and sub-band receiver based on ground-breaking 
technology first tested on the TS-590S 

 
 Transmitted audio quality found previously only on the TS-

950S and TS-850S  
 
 Three DSP units are used, one on each major block of the 

TS-990 – main band, sub-band and the band-scope 
 
 Advanced AGC Control – permits long hours of listening on 

the band without tiring the listener. 
 
 Touch sensitive screen to QSY - plus built-in DSP Equaliser 

– a first in  desk-tops ! 
 
 Two USB-equipped ports on the front of the radio ! 
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Radio Accessories &  
Data Modems 

9 Carnation street Gallo Manor 
P O Box 691 Gallo Manor 2052  

South Africa 
Tel +27 (0)11 802 2976 

Fax: +27( (0)86 615 3597 
 

Email: radioacc@telkomsa.net 
Web: www radioacc.co.za 

Introducing  

THE  WOUXUN 

 
KG-UV920P and KG-UV6D Dual Band Mobile and Dual Band 
Portable both with cross-banding capability 
 
The KG-UV-920P comes with separation kit to operate the con-
trol head remotely - the kit is not an optional extra 
as with other makes and models!! 
 
Both at prices you can afford!! 
KG-UV920P below R3 600.00 and the KG-UV6D be-
low R1 500.00!! 
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through free space at the speed of 
approximately 300 000 kilometres per 
second. Among these waves, we find 
our Amateur Radio signals — combi-
nations of electrical and magnetic en-
ergy sent at radio frequencies from 
our transmitters to our antennas and 
from our antennas into the atmos-
phere and space. 
 As radio waves move into the at-
mosphere, their wavelength and fre-
quency remain essentially the same 
as they were when they left the trans-
mitting antenna, but their field 
strength (volts per metre) varies in-
versely with the distance from the an-
tenna. This means that at twice the 
distance away from the antenna, the 
field strength of the wave is only half 
as much. At the same time, the power 
per unit area of the radiated wave falls 
off inversely as the square of the dis-
tance from the transmitting antenna, 
so that at twice the distance the pow-
er density (watts per square metre) is 
only one-fourth as much as it was 
originally. Remember that as the 
wave moves away from the transmit-
ting antenna it becomes weaker the 
farther it goes. 
 Radio waves spread out from dif-

ferent types of antennas in character-
istically different patterns. Excluding 
the effect of nearby objects, the shape 
of the pattern depends primarily on 
the kind of antenna and its height 
above ground. From most vertical an-
tennas, radio waves leave more or 
less in the shape of a horizontal 
doughnut. No one has actually seen 
them leave in this shape, but we can 
accept this fact in theory because 
measurements taken of the radiated 
field show equal strength in all hori-
zontal directions. Illustrations of radio-
wave patterns and types of antennas 
producing them can be seen in the 
ARRL Radio Amateur’s Handbook, 
the ARRL Antenna Book, and numer-
ous other publications. 
 Before we go on to discuss types 
of antennas, let's consider a source of 
confusion that stems from our use of 
common names in referring to our 
radio bands. The common amateur 
band names (40 metres, 80 metres, 
etc.) are approximations, not precise 
wavelengths for the different bands. 
However, the names have great prac-
tical value as far as ease of communi-
cation, timesaving and brain-saving 
are concerned. 
 The FCC has allocated - in ac-
cordance with international Telecom-
munication Union (lTU) regulations - 
certain groups or segments of the 
radio spectrum for amateur use. Each 
allocated group includes many individ-
ual frequencies and some groups in-
clude more frequencies than others. 
For example, the so-called 40-metre 
amateur band includes all frequencies 
from 7 000 kHz to 7 300 kHz. The 10-

(Basic Amateur Radio from page 17) 

(Na bladsy 21) 
Fig 1. Coaxial is the feed line used by 
the most radio amateurs 
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metre amateur band is much broad-
er, including frequencies from 28,0 
MHz to 29,7 MHz. 
 Antennas are constructed so that 
their physical length corresponds in 
some way to the theoretical wave-
length of the bands for which they 
were designed, and so we designate 
them quarter-wave (1/4 λ), half- wave 
(1/2 λ), five-eighth-wave (5/8 λ), full-
wave, etc., antennas. (The Greek 
letter lambda, λ is commonly used in 
scientific work to indicate wave-
length.) These physical antenna 
lengths, however, do not correspond 
exactly to the theoretical wave-
lengths, which are based on the ve-
locity of the waves in free space — 
300 000 000 metres per second, as 
indicated by 
 
Wavelength in meters = 

300 000 000 
Freq in Hz 

or 
300 

Freq in MHz 
 
When a wave is travelling in a con-
ductor such as an antenna, rather 
than in free space, it travels at a 
slightly slower speed and the anten-
na needs to be shorter than its free-
space wavelength would indicate. 
This practical formula 
 
length (m) = 143 
                   Freq (MHz) 
 
automatically take care of this differ-
ence in length for the most-common 
horizontal antenna used by amateurs 

- the half- wave dipole. Do not con-
fuse these two very important formu-
las: Eq. 1 is used for calculating 
wavelength (in metres). Eq. 2 is used 
for determining the physical length 
(in metres) of a half-wave wire dipole 
antenna. 
 
A Look at Transmission Lines 
 The transmission line is the life-
line linking the receiver and transmit-
ter to the antenna. There are three 

(Basic Amateur Radio from page 20) 

(Continued on page 22) 

Fig 2. The dipole antenna is a favour-
ite with beginners. Most antennas can 
be considered to be some form of 
dipole  
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kinds in general use in Amateur Ra-
dio: coax, open wire and twin-lead. 
 The purpose of any feed line is to 
transport as much energy as possi-
ble from the transmitter to the anten-
na or from the antenna to the receiv-
er, but under certain conditions, the 
line can “lose” much of the energy it 
is supposed to be transporting. A 
very small amount of energy is lost 
from even the best feed line, typical-
ly, about one or two percent per 30 
metres of open-wire line at frequen-
cies of 3 - 30 MHz - but we are talk-
ing here about more than that very 
small amount. If, for example, a coax 
line has been damaged or was made 
of inferior material to begin with, or if 
it is not properly matched electrically 
to the antenna, it can lose energy. A 
good grade of coax is a good invest-

ment. A poor-grade, “lossy" length of 
coax can drain away your hard-
earned radio-frequency energy in a 
distance of just a few metres. 
 
Kinds of Antennas 
 In this section we will describe, 
very briefly, five of the most common 
kinds of antennas used by amateurs. 
Any of these types can be monoband 
antennas, designed for operation on 
only one band or multiband, de-
signed for operation on several 
bands. Multibanders often make use 
of traps - not traps which catch and 
hold radio waves, as their name 
might imply, but rather traps which 

(Basic Amateur Radio from page 21) 

(Continued on page 23) 

Fig 3. Three common methods for 
mounting quarter-wave vertical anten-
nas. 
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act as electrical gates, letting energy 
through on some bands and keeping 
energy out on other bands. 
 
The Dipole  
 The dipole antenna is a favourite 
with beginners. It is a fundamental 
type of antenna and most antennas 
can be considered to be some form of 
dipole, even though their dipole an-
cestry may not be guessed from their 
appearance. Dipole antennas are 
constructed of two equal-length piec-
es of metal, usually wire. For the half-
wave dipole, the most common type, 
each of the two pieces is one-quarter 
wavelength long; the total length, 
therefore, is a half wavelength for the 
band being used. The less common 
full-wave and 1,28-wave dipoles yield 
a stronger signal for both sending and 
receiving, but they require more 

space than do shorter length ones. 
They may also require provision for 
“matching impedances," and are fre-
quently fed with open-wire feed line. 
(See the ARRL Radio Amateur’s 
Handbook and The ARRL Antenna 
Book, for discussion of impedance 
matching.) 
 Several forms of the dipole anten-
na are in use. In addition to the 
straight dipole form (Fig. 2A), and the 
drooping dipole with wires drooping at 
an angle to form an inverted V (Fig. 
2B), we occasionally see a folded di-
pole with the wire doubled back on 
itself, as in Figure 2C. The maximum 
radiation from a dipole is at right an-
gles to the direction of the wires. Mini-
mum radiation is off the ends of the 
wires. 
 The majority of dipoles are centre 
fed, with energy from the transmitter 

(Basic Amateur Radio from page 22) 
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entering at midpoint through a trans-
mission line or feed line. [Note. Prac-
tical information on the construction 
and installation of a simple, coax-fed, 
half-wave dipole will be given in Part 
2 of this series.] 
 
The Vertical 
 Vertical antennas arc commonly 
1/4-, 1/2- or 5/8-λ long, with the 1/4-λ 
vertical being most often used by 
amateurs. Like the longer length di-
poles, the taller verticals yield a 
stronger signal for both transmitting 
and receiving. However, they, too, 
require more space, a fact that must 
be taken into consideration. Not that 
there is usually any shortage of 
space in the upward direction, but 
guy ropes are needed to keep taller 
verticals in position and prevent 
them, when hit by a strong wind, 
from suddenly finding themselves 
horizontal junk instead of vertical an-
tennas. 
 There is an interesting electrical 
phenomenon and behavioural oddity 
common to all verticals - a non-
physical mirror image which appears, 
ghost-like, in the ground directly be-

low the antenna whenever a signal is 
being transmitted or received. This 
mirror image forms the other half of 
the vertical and makes it into what is 
basically a “vertical dipole." 
 When we stand in front of a flat 
mirror and direct the beam from a 
flashlight toward it, the light in the 
mirror seems to come from a point as 
far back of the mirror’s surface as we 
are standing in front of it, and the 
quality of the mirror determines, to a 
large extent, the quality and strength 
of the image we are seeing. An an-
tenna's mirror image is an electrical 
one, with the ground acting as a mir-
ror, and the conductive quality of the 
ground largely determining the 
strength of the mirror image. Exclud-
ing the effect of nearby surrounding 
objects, the mirror image and the 
height of the antenna, for the most 
part, determine the radiation pattern 
of the antenna’s radiated wave. 
 The quarter-wave vertical is usu-
ally constructed and installed in one 
of three different ways: 
 1) As shown in Fig. 3A, the an-
tenna is set on an insulator of some 
kind (a glass bottle, for example) 
placed on the ground. If it is coax 
fed, the copper wire in the centre of 
the coax is connected directly to the 
quarter-wavelength-long aluminium 
tubing, or to some other radiating 
element such as a vertical wire or 
tower. The copper braid of the coax 
is connected to a metal ground rod 
pushed into the ground near the an-
tenna base. This is the least efficient 
of the three methods we are discuss-
ing. (Efficiency is the amount of pow-

(Basic Amateur Radio from page 23) 
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Fig 4. Three element yagi consists of 
a driven element and two parasitic 
elements 
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er radiated from the antenna com-
pared to the amount of antenna input 
power. 
 2) The antenna is again mounted 
on the ground and fed by coax, but in 
addition has a group of copper wires 
called radials extending out from the 
base of the antenna as spokes of a 
wheel. These radials - the more the 
better - add conductivity to the 
ground. They can be laid out directly 
on the ground or placed underground 
at a very shallow depth, just deep 
enough to protect them from physical 
damage but not so deep as to put 
“lossy” ground between them and the 
vertical portion of the antenna (Fig. 
3B). By tradition, each radial is 1/4 λ 
long. However, if you cannot fit 1/4-λ 
radials into the space you have avail-
able, a denser network of shorter 
ones or a mixture of shorter and 
longer ones may be the best way to 
go. 
 3) The most efficient of the three 
methods is to mount the antenna 
high above the ground, away from all 
energy-absorbing objects, including 
the ground itself. In this installation, a 
circle of three to five radials, each 1/4
-λ long, extends out from the base as 
in method 2, but because they are up 
high, they form an artificial ground or 
ground plane. This antenna is re-
ferred to as a ground plane vertical 
(Fig. 3C). 
 Table 1 gives a comparison of 
the most common horizontal dipole 
and vertical antennas. 
 
The Yagi 
 When we consider the Yagi an-

tenna, we move into a group called 
beam antennas. Most beam anten-
nas, including Yagis, are unidirec-
tional, having the strength of their 
radiated energy primarily concentrat-
ed in one direction at the expense of 
other directions, somewhat similar to 
the beam from a flashlight. 
 Yagis, the most popular of the 
beam antennas, are commonly hori-
zontal dipoles with parasitic ele-
ments. The elements are called 
“parasitic” because they have no di-
rect electrical connection to the 
transmitter or the receiver but instead 
are coupled (electromagnetically) to 
an element which is coupled directly 
(by a feed line) to the transmitter or 
receiver. Normally, all of the Yagi 
elements are made of aluminium tub-
ing. One element, a half-wave dipole 
called the driven element, is attached 
to the transmission line and receives 
energy from the transmitter. The par-
asitic elements are called directors 
and reflectors. All elements are 
placed on a horizontal support called 
a boom and are spaced at selected 
distances from each other - the 
reflector on one side of the driven 
element and the director on the other 
side. The reflector is about three to 
five percent longer than the driven 
element; the director is similarly 
shorter. The dimensions of these 
elements, as well as the spacing be-
tween them, must be carefully 
worked out if the antenna is to give 
its best performance. 
 The three-element Yagi is shown 
in Fig. 4. Yagis usually have only one 
reflector but can have as many direc-

(Basic Amateur Radio from page 24) 

(Continued on page 26) 



26 Rad io ZS  

tors as desired. Since the Yagi is nor-
mally rotatable, the beam can be 
pointed (with the director or directors 
in front) in a desired direction to trans-
mit or receive maximum signal 
strength. The antenna can be mono-
band or multiband, depending on its 
construction. 
 
The Quad 
 Elements of the quad antenna are 
basically folded dipoles (see Fig. 2C) 
pulled out into a square shape. The 
quad is a rotatable beam antenna, 
usually consisting of at least two four-
sided continuous loops - the antenna 
elements. ‘These loops, spaced at 
selected distances from each other, 
are placed on a horizontal support, 
the boom. The driven element is di-
rectly coupled to the transmitter by a 
feed line, and a reflector is parasitical-
ly (electromagnetically) coupled to the 
driven element. In addition, many 
quads have one or more directors 
which are also parasitic, and you will 
hear amateurs say they have two-
element, three-element, or four-
element quads. These elements, each 
of which has four sides approximately 
a quarter-wavelength long (thus mak-
ing up a complete wavelength for a 

desired band), can be placed on the 
boom as squares (Fig. 5A) or as 
“square diamonds" (Fig. 5B) in a 
plane perpendicular to the ground. 
Seen from even a short distance 
away, all the elements look alike, alt-
hough the reflector is slightly larger 
than the driven element, and the di-
rectors are slightly smaller. Spread-
ers, usually made of bamboo or fibre-
glass, support the loops and hold 
them in place. The loops may be very 
large — an element for a 20-metre 
quad, for example, is about 5,18 me-
tres on each of the four sides of the 
continuous wire loop. 
 Quads can be constructed as 
monoband (Fig. 5A) or multiband (Fig. 
5B). Multiband quads employ concen-
tric loops for the various bands, with 
the band having the longest wave-
length and therefore the largest loop 
on the outside and the others nested 
in the centre (Fig. 5B). 
 Yagis and quads are the two most 
popular beam antennas, and ama-
teurs can endlessly compare their 
relative merits. Yagis, according to 
those who prefer them, are (1) easier 
to construct and install, (2) less prone 
to receive damage from ice storms or 
strong winds, and (3) have a more 

(Basic Amateur Radio from page 25) 
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Fig 5. the Quad antenna is basically a folded 
dipole pulled out into a square shape 
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attractive appearance. On the other 
hand, amateurs who prefer quads 
say they (1) are better for multiband 
operation, (2) possess greater “gain” 
for equal boom lengths, and (3) are 
easier to adjust since there is less 
interaction between elements, ele-
ment spacing is less critical, and they 
are more broad-banded than Yagis. 
 
The Long wire 
 The simplest antenna mechani-
cally and electrically is just what its 
name implies, a long wire, with em-
phasis on the “long.” Any piece of 
wire can be made to radiate or re-
ceive a signal, but an antenna does 
not deserve the name “long wire” 
unless it meets one important re-
quirement: It must be more than one 
wavelength long for the band or 
bands being used and, if possible, 
should be several wavelengths long. 
A “random length” of wire can be 
called a long wire antenna, but the 
wavelength should still be taken into 
consideration. In general, the longer 
the wire, the stronger the radiation in 
certain directions. (Note: In most cas-
es, long wire antennas require the 
use of an antenna matching unit, 
such as a Transmatch or “Match 
Box" to make possible the most effi-
cient transfer of power from transmit-

ter to antenna. See The Radio Ama-
teur’s Handbook for descriptions of 
these units.) Long wire antennas are 
usually at least one or more wave-
lengths long, using the lowest de-
sired frequency band (which has the 
longest wavelength) to determine the 
length of the wire. They can be single 
wires (a type popular with beginners) 
or they can be constructed of wires 
combined in a number of ways, such 
as in the so-called V beam and the 
rhombic, which are more sophisticat-
ed long wire antennas. 
 
There they are, five general types of 
antennas, each one with its subtypes 
- the straight, drooping and folded 
dipoles; the quarter-, half- and other-
wave verticals; the Yagis and quads, 
each with varying numbers of ele-
ments and the long wires - simple 
and compound. Within each subtype, 
if we could but see them, are millions 
of individual antennas, alike in some 
ways, all different in others. All of 
them are engaged, with varying de-
grees of success, in sending our ra-
dio signals out into all parts of the 
world. All of them leave us filled with 
amazement at their aerial perfor-
mances, and always wondering - but 
never quite sure - just what their next 
act may be. 

(Basic Amateur Radio from page 26) 

O 
ur Facebook group, HAM 
YL, only has 25 ZS YLs 
made up of 17 from Div 6, 
3 from Div 5 and only 1 

each from Div 4, Div 3, Div 2, Div 1 

and DX. We have over 200 YLs on 
our e-mail list, so it seems unusual to 
have so few on Facebook! Please let 
us know your preferences and join 

(Continued on page 28) 

The YL Column 
Heather Holland, ZS6YE 
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our page (it's free) and let us know 
your call sign so Michelle, ZS6TO, 
can match you up. 

A special word of thanks to 
OM Cliff, ZS6BOX, who has 
searched an old printed (hard-copy) 
call book and recovered “lost” YLs. 

 
Hopefully you’ve made many DX 
contacts lately and will find the infor-
mation about QSLing useful. 
 
The Square Kilometres Array re-
mains topical so hoping you will en-
joy the article about Ruby Payne-
Scott. 
 
Contest News 
 
12 logs were received for the QRP 
Contest held on the 20th July 2013 
5th place – Pam, ZS6APT, 145 
points 
9th place – Heather, ZS6YE, 42 
points 
2 YL's out of 12 – We had fun, be 
sure to join in next time. 
 
SARL YL Sprint held on 9 August 
2013. 
The Contest Committee received 11 
logs - 8 from YLs and 3 from OMs - 
1st Francis Marais, 7P8BFN, 146 
points (operated by Francis, ZS4AM) 
2nd Jenni Reilly, ZS4J, 126 points 
3rd Pam Momberg, ZS6APT, 116 
points 
4th Kempton Park ARTS, 103 points 
(operaters Mary, ZS6AKR, & Lucia, 
ZS6LO) 
5th Melinda Mynhaardt, ZU6MM, 99 
points 

6th Colette Rundle, ZS2CR, 98 
points 
7th Heather Holland, ZS6YE, 80 
points 
8th Dawn Snyders, ZS6ME, 72 
points 
9th Johan van Zijl, ZS4DZ, 45 points 
10th Peter Hers, ZS6PHD, 40 points 
11th Theunis Potgieter, ZS2EC, 28 
points 
 Thank you to all who took part 
and especially to those who sent in 
logs. Logs are useful for all kinds of 
statistics, so even if you only make a 
few contacts send them in as they 
can still be used as “check” logs. 
 
2013 JOTA/JOTII and CQ HOU 
Koers! 
 CQ Hou Koers, the Voortrekkers' 
national amateur radio communica-
tions day, takes place on 19 October 
2013. And the JOTA/JOTI on 19 and 
20 October. Children are able to op-
erate a station and make contact with 
other Voortrekker and Scout stations 
all over South Africa and Namibia. 
Radio amateurs; please offer your 
assistance to local Voortrekker, 
Scout and Guide groups. 
This year ZS4LB will be active from 
the Women's Memorial (Museum of 
the Boer Republics) in Bloemfontein. 
The complex celebrates its centenary 
during the weekend of 18 to 20 Octo-
ber 2013. 
 
QSL bulletin, Pam ZS6APT 

I have spoken a lot recently 
about various DXpeditions and con-
tests, and of course the final courtesy 
of a QSO is to send a QSL card! To 

(YL Column from page 27) 

(Continued on page 29) 



29 September  -  October  2013   

this purpose, the SARL QSL Bureau 
is there to help you. Simply send 
your completed cards together with a 
Self Addressed Stamped Envelope 
to the SARL QSL Bureau and you 
could be pleasantly surprised at re-
ceiving your envelope back one day 
with all sorts of exciting cards from 
the various stations, DX and local, 
you have worked. What a feeling of 
pride and achievement to see all the 
various cards from all over the world 
you have had a QSO with. 

Of course to be able to get 
the benefit of the SARL QSL Bureau, 
you have to be a member of the 
SARL. Mail your QSL cards to the 
QSL Bureau, South African Radio 
League, PO Box 1721, Stru-
bensvallei,1735. 

 
Star achiever: Celebrating 100 years 
of Ruby Payne-Scott. 
www.cpsu-csiro.org.au/2012/05/29 

The news that the Square 
Kilometre Array will now proceed as 
a joint venture between hitherto rival 
bids from Africa and Australasia has 
been warmly received by scientific 
communities in South Africa, New 
Zealand and Australia. 

That the announcement was 
made – almost to the day – one hun-
dred years after the birth of an Aus-
tralian woman who helped pioneer 
radio astronomy, seems more happy 
coincidence than cosmic mystery. 
The timing does provide an oppor-
tunity for Australians to reflect on the 
life story of visionary physicist, Ruby 
Violet Payne-Scott. 

Born 1912, she graduated in 

(YL Column from page 28) 
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Willem, ZS6WJJ, and Pam, ZS6APT, 
at the QSL Bureau. This gives you an 
idea of what the bureau looks like in-
side. Each box is for a different coun-
try. 

The South African Radio League has pro-
duced a generic QSL card which you can 
personalise by writing in your own call sign. 
The cards are available in batches of 100 at 
R50 per batch,  postage included. 
 To order, pay the amount for the re-
quired number of QSL cards into the SARL 
bank account - ABSA account no 407 158 
8849, branch code 632 005. Then send de-
tails of your delivery address and the proof 
of payment to Willem, ZS6WWJ, at 
zs6wwj@gmail.com and wait at your post-box for delivery! 

http://www.cpsu-csiro.org.au/2012/05/29
mailto:zs6wwj@gmail.com
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Rapid Deployment 
Amateur Radio (RaDAR) 
Rapidly deployed, easily movable (objects), 

Amateur Radio stations 
Eddie Leighton, ZS6BNE 

1933 with first-class honours in phys-
ics and mathematics, the third female 
physics graduate in Sydney Universi-
ty’s history. In 1939 she abandoned 
teaching and joined electrical manu-
facturer Australian Wireless Amalga-
mated (AWA) as a librarian-cum-
radio engineer. However it was in 
1941 that Payne-Scott won her big 
break, as a research scientist in the 
newly established Commonwealth 
Scientific and Industrial Research 
Organisation (then CSIR) in the divi-
sion of radio physics. Her research 
played a pivotal role in the develop-
ment of World War II radar. 

However it was in the later 
development of radio astronomy that 
Payne-Scott left her enduring mark. 
The group used the principle of a 
sea-cliff interferometer in which an 
antenna (actually a WW II radar) ob-
served the sun at sunrise while 
measuring the interference arising 
from the direct radiation from the sun 
and the reflected radiation from the 
sea. They were able to demonstrate 
that sunspots emit strong radio 

waves and Payne-Scott herself was 
credited with the discovery of Type I 
and III solar bursts. The development 
of radio interferometry significantly 
improved the resolution of single ra-
dio telescopes. 

Another important discovery 
was the surface temperature of the 
sun, previously thought to be only     
6 000 degrees. Pawsey, McCready 
and Payne-Scott were able to deter-
mine that the temperature of the 
Sun’s corona was well over a million 
degrees centigrade. 

Ruby Payne-Scott was a 
fearless advocate for equal pay and 
the rights of women in the workplace. 
Today, Ruby’s legacy is remembered 
in CSIRO by the Payne-Scott awards 
that bear her name. Importantly, the 
awards are designed to support the 
careers of women researchers who 
take extended leave to care for their 
new-born children following birth. 
 Ruby’s centenary did not pass 
unnoticed. Internet behemoth Google 
paid tribute to Payne-Scott with spe-
cial artwork – a Google Doodle – cel-
ebrating her likeness. 

(YL Column from page 29) 

I 
t's been almost a year since my 
son Edwill (ex ZU1AAI) and I 
started thinking of making a pro-
motional movie for RaDAR. What 

we did do last Christmas was to 
make a short movie showing the day 
to day radio amateur and the passion 

for his hobby. The movie was titled 
“The Radio Ham”. Nothing special, 
no story line or acted out scenes – it 
was a resounding success. 
 For RaDAR we thought of mak-
ing a “professional” amateur movie 

(Continued on page 31) 
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around 3 minutes duration. For 
weeks on end, we thought of a story 
line but I felt it was too rigid, I wanted 
it to be simply what RaDAR is, on the 
spur of the moment planning and 
reaction. 
 Edwill came to visit during the 
long weekend in September, his XYL 
stayed home because she had to 
work and a tight schedule. He 
packed his gear out on the dining 
room floor, gadgets, camera, lenses, 
recorders (amateur radio Stuff!), tri-
pods (more amateur radio stuff) and 
lots more stuff a amateur could use 
or maybe I just see opportunity for 
RaDAR in just about everything! 
 It so happened that Christo, 
ZR6LJK advertised a SOTA, RaDAR 
style, on the SARL Forum. So Edwill 
thought that was a good way to start 
the movie recording the planning of 
an attempt to make contact with 
Christo the very next day. Edwill and 
I spent a few hours taking various 
scenes in many different ways. By 
the time we were tired and time to 
get some shut eye, Edwill said we 
had about 10 seconds of footage for 
our 3 minute movie – I was hoping 
he was pulling my leg but as I found 
out during the weekend, this was not 
far from the truth! 
 Christo was to activate a peak at 
the top of Sani Pass. I know that 
road only too well having climbed to 
the top and back again – a total of 
42,2 km in 7 hours. So the SOTA 
activation sparked some nostalgia 
within my heart and supporting Chris-
to and his team was a fine way of 
sharing his passion for the moun-

tains. 
 Edwill made the packing of the 
lightweight RaDAR kit and the trip to 
the “ops area” part of the movie. The 
terrain is very flat in the Northwest as 
you can see in the movie. My nearest 
decent SOTA would be a few hours 
drive from home. Fortunately there is 
this thing called RaDAR, a fun way to 
practice amateur radio! 
 The “ops area” is my RaDAR 
playground around 35 km from 
home. A reasonably safe environ-
ment except that it is riddled with 
deadly snakes. Just this past week-
end a Mozambique cobra was killed 
not to far from where we shot the 
movie – it was close on two meters in 
length!  
 Christo encountered snow on the 
mountain that afternoon so he was 
not able to activate the SOTA. It was 
a real pity but we still did a deploy-
ment, again nothing fancy. I de-
ployed with my end fed showing the 
underhand technique of getting the 
antenna into a tree. I did have my 
paint roller mast handy but with a 
tree it was not needed. 
 I demonstrated using the mic 
buttons to send CW. Two recorded 
SSB contacts are included in the 
movie audio, John, ZS6BNS, and 
Nico, ZS4N. This showed very effec-
tively how one could easily communi-
cate at QRP levels (5 W using pen-
light batteries) as NVIS to Centurion 
and Bloemfontein and odd 400 km 
from where I deployed in the bush. 
 The movie was uploaded to 
Vimeo, You Tube and my Google 
drive. It was advertised on Google +, 

(RaDAR from page 30) 

(Continued on page 32) 



32 Rad io ZS  

Facebook and of course the SARL 
Forum. Play counts as shown on the 
website statistics, climbed steadily. 
Amateurs all over the world enjoyed 
watching the movie and we received 
compliments from many amateurs. It 
made the effort all the more worth-
while. 

 
URL's to access are: 
http://www.youtube.com/watch?
v=3azEpS7UbOY 
http://vimeo.com/75865846 
https://docs.google.com/file/d/0B6itjI
wvuEFOWTBoWG82MGEzVW8/edit
?usp=sharing 

(RaDAR from page 31) 

T 
his antenna came about be-
cause I wanted something 
small and portable that could 
be used on any band and 

would perform just like a dipole. 
Since l didn’t want lo have to find two 
trees the right distance apart (difficult 
to do in arid Arizona) for stringing up 
a regular dipole, something of a more 
“stand-alone" nature was needed. 

 Looking through my accumula-
tion of antennas, I discovered that I 
had a pair of Hamstick mobile anten-
nas

1
 for 20 and 40 metres. Needing 

something for my brand-new PSK20 
rig for Field Day, I decided to try 
building something that would both fit 
the bed of my pickup truck and be 
quickly assembled and tuned at a 
site. 
 I hit on the idea of using two of 

(Continued on page 33) 

A Small, Portable Dipole for Field Use  

Ron Herring, W7HD 
The title says it all - a practical, transportable antenna for Field Day and a valua-

ble addition to your emergency kit. 

1. Laksview Company, 3620-9A Whitehall Rd, 
Anderson, SC 29626; www.hamstick.com/. 

http://www.youtube.com/watch?v=3azEpS7UbOY
http://www.youtube.com/watch?v=3azEpS7UbOY
http://vimeo.com/75865846
https://docs.google.com/file/d/0B6itjIwvuEFOWTBoWG82MGEzVW8/edit?usp=sharing
https://docs.google.com/file/d/0B6itjIwvuEFOWTBoWG82MGEzVW8/edit?usp=sharing
https://docs.google.com/file/d/0B6itjIwvuEFOWTBoWG82MGEzVW8/edit?usp=sharing
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these antennas to build a portable 
dipole. Since a single Hamstick anten-
na was designed as a mobile antenna 
and uses the vehicle as a counter-
poise, a pair of these appeared ideal 
for my purpose. I made a quick trip to 
the local hardware store to pick up 
some nuts and bolts: a piece of 2 cm 
by 10 cm hardwood (I used oak): a 
good quality wooden broomstick and 
some angle-iron with pre-drilled 3 mm 
holes. I then proceeded to drill, screw 
and tape, assemble and make it work. 
The total cost of materials, including 
$25 for each of the two Hamsticks, 
was about $90. Although the Ham-
stick was available, any suitable 

shortened (helically loaded) vehicular 
antenna can be used. 
 Using nothing more exotic than 
simple hand tools, a tape measure, 
power drill, wrenches and screwdriv-
ers, the whole thing came together in 
about 3 hours. The best part was that 
it worked exactly as l had planned.  
 Some tips when you do your own 
assembly: 
 Be sure to tune both antennas on 
the vehicle before mounting to the 
assembly. 
 For safety, the radiating elements 
should be out of reach. 
 Put a piece of tape on the Ham-
sticks, marked with the exact length of 
the "stingers" (the tuning rods) for 

ease of assembly at 
the site. 
 Treat the wood 
support with water 
seal, lacquer or ma-
rine varnish prior to 
assembly, to prevent 
deterioration. Just 
make sure that what-

(Portable Dipole from page 32) 
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Figure 1. Assembly detail for the portable dipole 
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ever you use for a coating is non-
conductive at RF frequencies. 
 This antenna will even work on a 
balcony or supported by a couple of 
tree branches. My plan is to simply 
use bungee cords to attach it to the 
side of the camper at a Field Day 
site. Since it's a directional antenna, 
that mounting technique makes it 
easy to turn. For testing, I simply 
used bungee cords to attach the an-
tenna to the side of my pickup truck. 
Table l lists the parts necessary to 
build your own version. 
 Figure 1 shows how the parts fit 
together. Figure 2 shows the com-
pleted mount. The assembly se-
quence I used was as follows: 
1. Bolt two pieces of angle iron to-
gether to form a "U," making sure 
that the hole for the antenna is 
properly aligned. Repeat for the other 
half. 
2. Using the angle iron as a guide, 
drill two holes in each piece of 2 x 10 
cm wood support to allow the bolts to 

pass through. Repeat this on both 
pieces of wood for each side. Make 
sure that the gap between the angle-
iron pieces is more than an inch, 
since the broomstick has to pass 
through the gap. 
3. Drill a 2,5 cm hole in the bottom 
piece of wood for the broomstick to 
pass through. Additionally, drill a 3 
mm hole in the top piece of wood for 

(Portable Dipole from page 33) 
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Figure 2. The completed dipole centre 
support showing the broom stick 
mast, the antenna mounts and the 
connected transmission line 

Table 1. Portable Dipole Parts list 
 
8 – 8 mm x 38 mm bolts with lock washers, flat washers and nuts (nylon-type 
insert hold best) for mounting the angle iron “U” to the wood pieces 
4 – 8 mm x 25,4 mm bolts with lock washers, flat washers and nuts for as-
sembling the angle iron “U” pieces 
4 – 3,15 mm angle iron cut to 76 mm lengths (cut so holes lines up when mat-
ing) 
2 – 9,5 mm x 24 nuts with lock washers and flat washers for the antenna 
mounts 
2 – 20 mm x 100 mm piece hardwood about 125 mm long 
2 – 3,15 mm x 38 mm wood screws 
2 – Mobile antennas that use 9,5 mm x 24 standard thread mounts 
1 – Coaxial cable stripped and tinned to allow connections about 125 mm 
apart 
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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.”  
 
 

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.” 

 

Frank Mercier, ZS6MER  

Silent Keys   Stil Sleutels 

a wood screw to secure the top of 
the broomstick. Drill a 3 mm hole in 
the side of the top piece of wood for 
a second wood screw to anchor the 
broomstick so it doesn‘t turn in the 
mount.  
4. Assemble as shown in the figure. 
Mount the angle-iron "U" pieces to 
the inside of each piece of wood. Be 
sure to attach the coaxial cable to the 
metal pieces - I just anchored the 
wire underneath the lock washers.  
5. Stick the broomstick through the 
bottom hole and put the wood screws 
in place. (Drill a 2 mm pilot hole in 
the broomstick before anchoring, so 
it won't splinter.)  
6.  Tape the coax to the side of the 
broomstick every 18” leaving the co-
ax free for approximately the bottom 
foot of the broomstick. 
 Okay... it‘s time to test! Place the 
antenna in the clear and attach your 
antenna analyser or transceiver and 
SWR meter. Using a low power set-
ting, check the bandwidth of the an-

tenna. It should be about the same 
as when it was mounted on the mo-
bile mount, perhaps slightly greater. 
Trim both sides for minimum SWR. 
Then check the SWR again using full 
power. Watch for arcing! If arcing 
does occur, your spacing is too 
close. 
 Put a label on the Hamstick giv-
ing the length of the "stinger" for the 
desired operating frequency. You 
may wish to do this for several fa-
vourite operating frequencies. This 
will save a lot of set-up time at your 
destination. 
 
Article used with acknowledgement 
to the May 2003 issue of QST, the 
journal of the ARRL. 

(Portable Dipole from page 34) 
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