
1 November/Desember 2015  

Volume 68 No/Nr 8 
November/December 2015 

“Amateur Radio - Go further with Less”  

NVIS Antennas for 5 MHz 
 
‘n Magnetiese lusantenna vir RaDAR  
 
Building the broadband version of a 6 Band Hexagonal Beam 



2 Radio  ZS 

National Amateur Radio Centre 
Nasionale Amateurradiosentrum 

 
Sender Technology Park, 
1 Octave Street, Radiokop 

 
PO Box / Posbus 1721 

Strubensvallei 1735 
South Africa / Suid-Afrika 

 
Administrator / Administrateur 

Vonnie Oelofse 
 

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

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

 
http://www.sarl.org.za 

 
Council of the SARL 
Raad van die SARL 

 
President 
Fritz Sutherland, ZS6SF 
Vice President/Vise-President 
Nico van Rensburg, ZS6QL 
Secretary/Sekretaris 
Elize Findt, ZS6ECF secretary@sarl.org.za  
Treasurer/Tesourier 
Riaan Greeff, ZS4PR 
Members/Lede 
Rassie Erasmus, ZS1YT 
Johann Marais, ZS1JM 
Hans van de Groenendaal, ZS6AKV 
Geoff Levey, ZS6C 
Frik Wolff, ZS6FZ 
 
Honorary Auditor / Ere-ouditeur 
Jordaan Botha & Partners Inc. 
Regulatory Work Group: Hans van de 
Groenendaal, ZS6AKV; Leon Lessing, 
ZS6LMG; James Archibald, ZS6NS, Peter 
Leonard, ZS5PL 
SARL / ICASA Liaison Committee: Hans van 

de Groenendaal, ZS6AKV; Geoff Levey, ZS6C; 
Fritz Sutherland, ZS6SF; Nico van Rensburg, 
ZS6QL, Colin de Villiers, ZS6COL  
Awards: Tjerk Lammers, ZS6P  
QSL Manager: Willem Weideman, ZS6X 
Radio ZS: Dennis Green, ZS4BS 
Youth/Jeug: Koos Fick, ZR6KF 
IARUMS: Jim  Archibald, ZS6NS 
Manager Website: Deon Coetzee, ZR1DE, 
and Devin Pearson, ZS6DEV 
Webmaster: Peter Hers, ZS6PHD 
Database/Databasis: Colin de Villiers, 
ZS6COL 
SARL News/SARLNuus: Dawie Conradie, 
ZR6DHC; Dave Reece, ZS1DFR; Rory Norton, 
ZS2BL; Brian Utterson, ZS6AE; John Keulder, 
ZS6BXL; Etienne Naude, ZS6EFN; Richard 
Stratford, ZS6RO; Vivian Dold, ZS6VD; Dennis 
Green, ZS4BS 
Amateur Radio Today: Dawie Conradie, 
ZR6DHC, Hans van de Groenendaal, ZS6AKV 
Amateur Radio Today Relays: Louis de Bruin, 
ZS5LP; Chris Smit, ZS6FCS, Henry Chamber-
lain, ZS1AAZ 
Hamnet: Paul van Spronsen, ZS1V; Johann 
Marais, ZS1JM; Grant Southey ZS1GS;  An-
drew Gray, ZS2G; Tony Allen, ZR2TX; Daniel 
Swart, ZS3DS; Carel Oberholzer, ZS3OBE; 
Rickus de Lange, ZS4A; Dave Holliday, ZS5HN 
Keith Lowes, ZS5WFD; Chris Viljoen, ZS6BYQ; 
Johan Bamberger, ZS6LVG; Chris Gryffenberg, 
ZS6COG; Glynn Chamberlain, ZS6GLN; Johan 
de Bruyn, ZS6JHB; Gert Botha, ZS6GC; 
Strauss Roux, ZS6JFS, Piet Badenhorst, ZS6G 
Brian Jones, ZS6BV 
Reno Faber Station: Nick Dreyer, ZS6NCK 
RAE and Training: Nick Dreyer, ZS6NCK 
Forum Manager: Vincent Harrison, ZS6BTY; 
Pierre van Deventer, ZS6A,  Roger Conroy, 
ZR3RC 
Swop Shop Moderator: Johan van Vuuren, 
ZS6JVV 
Hammies ARC: Graham Busse, ZS6GL; Noel 
Hammond, ZR6DX 
Historian: Craig Newman, ZS6NEW 

South African Radio League 
Suid-Afrikaanse Radioliga 

Founded 20 May 1925 / Gestig 20 Mei 1925  
The National Body for Amateur Radio In South Africa 

Die Nasionale Liggaam vir Amateurradio in Suid-Afrika 
Member Society of the International Amateur Radio Union, Region 1 
Ledevereniging van die Internasionale Amateurradio-unie, Streek 1 

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


3 November/Desember 2015  

November/December 2015 Volume 68 Number 8 

Radio ZS 
Published by the S A Radio League 

Uitgegee deur die SA Radioliga 
 

Editorial Committee: Hans van de Groenendaal, ZS6AKV, Fritz Sutherland, 
ZS6SF, Louis de Wet, ZS6SK, Geoff Levey, ZS6C, Elize Findt, ZS6ECF, 

 and Dennis Green, ZS4BS  

During the National Field Day, Dave Higgs, ZS2DH, operated from the Witteklip mountains just 
outside Port Elizabeth. The actual location is a few hundred metres north of the famous Lady’s 
Slipper. The little radio in the ice-cream container is an Xiegu X1M Pro QRP Transceiver (Xiegu 
is pronounced "zia goo"), a little 5 W radio. The photo was taken by Dave, ZS2DH.  
 
Tydens die Nasionale Velddag, was Dave Higgs, ZS2DH, aktief vanaf die Witteklipberge net 
buite Port Elizabeth. Sy posisie was n paar honderd meters noord van die bekende ‘Lady’s Slip-
per.’ Die klein radio in die roomys bakkie is ‘n Xiegu X1M Pro QRP send/ontvanger, (Xiegu word 
as "zia goo" uitgespreek) ‘n klein 5 W radio. Die foto is deur Dave, ZS2DH, geneem. 

Silent Keys ……….…..................…......…....... 3 
WRC 2015 ...................................................... 4 
NVIS Antennas for 5 MHz ............................. 5 
‘n Magnetiese lusantenne vir RaDAR ........... 11 
0 - 50 MHz Frequency Counter ..................... 16 
The I6IBE Smartphone Interface ................... 18 
December is YOTA Month ............................ 19 
KARTS - 10 years old ................................... 20 
Feed lines ..................................................... 22 
Construction of a 4:1 Current-Type Balun .... 24 
When is a Conductor an Inductor? ............... 26 
Two Element Duo Band Beam ...................... 27 
The ZS6KMD 20/40 m Multiband Dipole ....... 31 
VHF, UHF, SHF and EHF News ................... 32  
Contesting October and November ............... 35 

Optical SWR Indicator ................................... 36  
Building the broadband version of a 6 Band 
Hexagonal Beam ........................................... 37  
NVIS antenna and the Hamnet Exercise ...... 43  
Wat doen jongmense in amateur radio ......... 44  
Coffee with the editor .................................... 49 
Reduced-Size Half Sloper for 160 Meters .... 51 
Build a Space-Efficient Dipole Antenna for 40, 
80 and 160 Metres ........................................ 53 

In this issue / In hierdie uitgawe 

Front Cover / Voorblad 

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.” 

 
Molly Peer, ZR6MOL 

Henry Jordaan, ZS6BPQ 
Jurgens Cloete, ZS3AC   

Silent Keys   Stil Sleutels 



4 Radio  ZS 

A 
mateur Radio's interests will be well 
represented as the 2015 ITU World 
Radiocommunication Conference or 
WRC-15 convenes from 2 November 

in Geneva, Switzerland. Preparations have 
been under way since the last WRC wrapped 
up in 2012. Held every 3 or 4 years, WRCs re-
view, and, if necessary, revise the Radio Regu-
lations, the international treaty governing the 
use of the radio frequency spectrum. Delegates 
will consider several items of interest to the 
Amateur Radio community during the nearly 
month-long international gathering. Internation-
al Amateur Radio Union (IARU) President Tim 
Ellam, VE6SH/G4HUA, and several others 
from the three Regions will be on the IARU 
team or in other delegations. 

 The primary 
WRC-15 agenda 
item of interest to 
most radio ama-
teurs is Agenda 
Item 1.4, which 
calls on delegates 
to consider the 
possibility of allo-
cating an appropri-

ate amount of spectrum - not necessarily con-
tiguous - to the Amateur Service on a second-
ary basis within the band 5 250 to 5 450 kHz. 
Many amateurs have been hoping for a band, 
rather than the discrete channels now available 
in the US and in several other countries.  
 Other items that could affect Amateur Radio 
include: 
 Agenda Item 1.1, to consider additional 
spectrum for mobile services on a primary ba-
sis and identification of additional bands for 
commercial mobile telephony and data service 
- in essence, smartphones. In 2007, nearly 90 
countries identified 3 400 to 3 500 MHz in the 
amateur 9-centimetre band for this purpose. Ef-
forts to maintain amateur access to this band 
since then has been a country-by-country ef-
fort.  
 Agenda Item 1.6.1 will consider possible 
additional primary allocations for the fixed-
satellite service of 250 MHz between 10 GHz 

and 17 GHz in Region 1. It also would review 
regulatory provisions on current fixed-satellite 
service allocations, considering ITU-R studies. 
The amateur 10 GHz allocation is not a poten-
tial target. 
 Agenda Item 1.10 seeks additional mobile-
satellite allocations, including the satellite com-
ponent of broadband applications, including 
mobile telephony and data services, in the 
range from 22 to 26 GHz. Proponents have not 
identified the amateur 24 GHz allocation as a 
potential solution. 
 Agenda Item 1.12 would consider extending 
the current worldwide allocation to the Earth 
exploration-satellite (active) service (EESS) in 
the band 9 300 to 9 900 MHz by up to 600 
MHz, which would intrude into the amateur 10 
GHz allocation. Although EESS is likely to ob-
tain a primary allocation that overlaps the 10 
GHz band in full or in part, its impact on Ama-
teur Radio would likely be nominal 
 Agenda Item 1.18 will address automotive 
radar applications at 77,5 to 78,0 GHz. Studies 
have indicated general compatibility with these 
applications and Amateur Radio and, in any 
case, the primary status of Amateur Radio is 
not proposed to be downgraded.  

World Radio Communication Conference 2015 

The President and Council of the South African Radio League wish all League members a 
Blessed Christmas or Happy Chanukah or happy holidays 

 
Die President en die Raad van die Suid-Afrikaanse Radioliga wens alle Liga lede ‘n 

Geseënde Kersfees of gelukkige Chanukah of gelukkige vakansie 

Tim Ellam, VE6SH, head-
ing the IARU team 
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I 
ntroduction 
 This article stems from a presentation 
made at the Amateur Radio in Actions 
(ARiA) events held during 2015 in Johan-

nesburg, Pretoria and Cape Town. With the re-
cent availability of 5 MHz frequencies to the 
amateur community, the focus will be on that 
band, but the principles are applicable to any 
NVIS operation from 160 to 30 m. 
 
What is NVIS? 
 In the abstract to his IEE article on NVIS 
and the Battle of Arnhem

1
, Brian Austin, 

G0GSF, states: 
The use of near vertical incidence sky-
waves (NVIS) in battlefield communica-
tions is now commonplace. Though not 
referred to as such until recently, the 
propagation of HF radio waves over short 
distances without the intervention of the 
skip zone is a natural consequence of the 
use of appropriate frequencies plus trans-
mitting and receiving antennas that favour 
high angles of radiation. 

 Three phrases in this quote deserve partic-
ular attention, because they define what NVIS 
is. We will examine them one at a time. 
 
Over short distances without the interven-
tion of the skip zone 
 Anyone who has worked on HF will have 
experienced something similar to this situation. 
In in a round table discussion between three 
stations in Cape Town, Pretoria and Johannes-
burg on 20 m, Cape Town can hear both Preto-
ria and Johannesburg, but Pretoria and Johan-
nesburg are inaudible to each other. That is an 
example of the intervention of the skip zone. 
The three station are too far apart for simulta-
neous communications on the same frequency, 
but if the distance between them was shorter 
(e.g. Bloemfontein, Pretoria and Johannes-
burg) communications would be possible be-
tween all three, but probably only on 40 m at 
that time of day.  
 Practically it is possible to communicate 
reasonably reliably with any station up to about 
500 km, provided you consider the other as-
pects of NVIS. In general then, NVIS communi-
cations applies to “short distances” of less than 
500 km. 
 

Appropriate frequencies 
 In the example above, we 
saw that 20 m was useless 
between Cape Town, Preto-
ria and Johannesburg, but 
40 m was feasible between 
Bloemfontein, Pretoria and 
Johannesburg. Depending on the time of the 
day, season of the year and the progress of the 
sunspot cycle, the appropriate frequency will 
vary anywhere from 2 MHz to 10 MHz. In the 
small hours of the morning you will, in all likeli-
hood be forced down to 2 MHz. During the mid-
dle of the day, you will have to migrate up to 7 
MHz. If the sunspot number is particularly high, 
you may even use 10 MHz. 
 On the high side, the NVIS frequency is 
bounded by the E or F Layer Critical Frequency 
and by D‑layer absorption on the lower side. 
During the day, absorption increases on the 
lower frequencies and the Critical Frequency is 
higher. Frequencies of 7 MHz to 10 MHz pre-
vail. At night, the D-layer dissipates along with 
the associated absorption, but the Critical Fre-
quency falls as the ionization fades. During the 
night, frequencies from 2 to 4 MHz are suitable. 
5 MHz is a transition frequency between day 
and night conditions. 
 This is what we experienced providing com-
munications for the Castrol Motor Rally in the 
past. The event took place between Pretoria 
and Swaziland, with control stations at either 
end and we operated throughout the day with 
reliable communications on 160, 80 or 40 m, as 
appropriate. Around midnight it was 160 m. 
Then as sunrise approached, 80 m was the 
band of choice. For most of the day, 40 m was 
ideal, but the evening and early night were 
spent on 80 m. Finally, you finished back on 
160 m near midnight. 
 The change of frequency on a typical NVIS 
path through the period of a day is illustrated in 
Figure 1 on page 6. 
 
Antennas that favour high angles of radia-
tion 
 Long-distance HF communications require 
low angles of radiation, as close to horizontal 
as possible. As the distance becomes smaller, 
the required radiation angle gets higher until at 
very short distances, it is nearly vertical, to-

(Continued on page 6) 

NVIS Antennas for 5 MHz 
Vincent Harrison, ZS6BTY 
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wards the zenith. At 500 km, the maximum dis-
tance considered feasible for NVIS, the radia-
tion angle is of the order of sixty degrees (see 
Figure 2).  
 In short, any antenna that is capable of radi-
ating towards the zenith in a range of 60° to 
90° above the horizon is suitable for NVIS com-
munications. If it cannot radiate a significant 
amount of energy in this region, then the anten-

na is unsuitable. In many instances, but not al-
ways, a good DX antenna is unsuitable for 
NVIS and vice versa. 
 
Good NVIS Antennas 
 In general, antennas that favour high angle 
radiation are low and horizontally polarized and 
it is worth noting that in this context “low” 
means 0,1 to 0,3 wavelengths above the 
ground. Another factor is the antenna length. 
With some exceptions, antennas that are much 
larger than half a wavelength may be trouble-
some for NVIS, depending on the feed ar-
rangement. 
 
Horizontal Dipole/Inverted-Vee 
 The idea of a low, horizontal antenna for 
NVIS application immediately brings to mind a 
half wave horizontal dipole and its close 
cousin, the inverted-vee dipole. Both of these 
are excellent NVIS antennas.  
 How is the optimum height for NVIS deter-
mined? If the antenna is too low (much less 
than 0,1 λ), there is excessive ground absorp-
tion. If it is too high (greater than 0,3 λ) a null 

(NVIS Antenna for 5 MHz from page 5) 

(Continued on page 7) 

Figure 1: Change of 
NVIS frequency 
over a day 

Figure 2: Illustration of high angle radiation for 
NVIS 
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may develop towards the zenith, accompanied 
by breakup of the vertical antenna pattern. 
 The extremes of this range are illustrated 
below. In Figure 3 for a height of 0,1 λ, ground 
absorption is evident with a zenith gain of 
4,5 dBi, whereas the maximum gain at 0,3 λ 
(Figure 4) is 5,9 dBi. A height of about 0,3 λ 
seems to be about ideal. Ground absorption is 
still acceptable at 0,1 λ, but the height may be 
even lower at the expense of increased ground 
loss. 
 At 5,26 MHz the wavelength, λ is 57 m so 
the optimum height for a NVIS dipole lies in the 
range 5,7 m to 17 m.  

Figure 3: Dipole at 0,1 wavelengths above 
ground 

Figure 4: Dipole at 0,3 wavelengths above 
ground 
 
Horizontal Loop 
 Another good NVIS antenna is a full wave 
horizontal loop, perhaps better known as the 

“German Quad.” The classical German Quad is 
a square loop strung between four poles and 
fed with coax. It does not have to be square 
and it is often arranged to make use of the 
available trees and poles for the corners. 
Where the loop is approximately one wave-
length in circumference the antenna pattern is 
very similar to that of the half wave dipole at a 
similar height. 
 Although the German Quad is often used as 
a multiband antenna, the pattern at the higher 
resonances invariably exhibits a deep over-
head null that makes it unsuitable for NVIS on 
the harmonic frequencies. For example, a 5,26 
MHz German Quad would not work well in an 
NVIS role at 10,1 MHz. 
 
Twisted Horizontal Loop 
 Henry Chamberlain, ZS1AAZ, devised a 
variant of the German Quad that he dubbed the 
“Koeksuster,” because it amounts to a one 
wavelength square loop that has been twisted 
once. The “twist” is best described as flipping 
one of the sides of the quad to finish up with 
two opposite sides crossing at the centre of the 
original loop. The crossing wires are supported 
on a single pole much like two inverted vees 
and the feed point is in one of the crossing 
wires at the apex. The original purpose was to 
build a German Quad using a single support in-
stead of four. The layout is illustrated in Figure 
5 on page 8. The feed point at the apex in the 
wire marked 1-2. The wire 4-5 crosses and is 
spaced away or insulated from wire 1-2. The 
horizontal side wires (3 and 6) are at a conven-
ient height above ground, preferable 3 m or 
higher to avoid snagging passers-by. 
 The Koeksuster Quad has the interesting 
property that there is always a lobe that radi-
ates vertically, irrespective of frequency. A full 
wave Koeksuster for 5,26 MHz would also work 
for NVIS applications on 80, 40 and 30 m, alt-
hough a tuner might be required for operation 
away for the resonant frequency at 5,26 MHz. 
 
Turnstile Antenna 
 The turnstile antenna consists of two hori-
zontal dipoles or inverted-vees running at 90° 
to each other. They are fed at with a phase dif-
ference of 90° between the two dipoles result-
ing in circular polarization towards the zenith. 
Feeding one of the dipoles through an addition-
al quarter wavelength of coax is one way of 
getting a 90° phase difference in the feeds. 

(NVIS Antenna for 5 MHz from page 6) 

(Continued on page 8) 
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 HF skywave signals are 
generally elliptically polarized 
and the circular polarization 
of a turnstile is better suited 
than pure linear polarization. 
An excellent article on this 
topic appeared recently and 
the reader is referred to it for 
more information

2
. 

 Incidentally, circular po-
larization may also be ob-
tained from a full wave 
square loop by feeding two 
adjacent corners (or two ad-
jacent sides) with a 90° shift. 
 
Poor NVIS Antennas 
 In general, a vertical radiator is a poor NVIS 
antennas. In fact, they are terrible for NVIS. 
This is because of the deep null towards the 
zenith that it displays. There are ways of im-
proving on that, but that topic is beyond the 
scope of this article. 
 Another poor NVIS antenna is a full wave 
off-centre-fed dipole (OCFD) otherwise called a 
Windom. In its normal guise, it is a half wave 
on 80 m where it works well as an NVIS dipole. 
However, on 40 m where it is a full wave long, 
it has a deep zenith null that makes it terrible 
for NVIS. If it were centre fed it would work bet-
ter, but in that case, the impedance matching 
would become an issue. As a rule, it is wise to 
avoid antennas that are much more than a half 
wave in length. 

 The horizontal dipole at the wrong height is 
also a poor NVIS antenna because of the null 
that develops as the height increases. Figure 6 
shows the case for a height of 0,5 λ. 
Figure 6: Horizontal Dipole at 0,5 wavelengths 

 
Restricted Space NVIS Antennas 
 All of the antennas described thus far re-
quire substantial real estate. Apart from clear-
ance from surrounding objects, a di-
pole/inverted-vee for 60 m requires about 30 m 
in a straight line. The German Quad takes 
about 15 m by 15 m of ground and the Koek-
suster Quad requires 12 m by 12 m. The turn-
stile is much larger at 30 m by 30 m. 
 In restricted spaces, the vertical antenna is 
often pressed into service, but it has already 
been discounted for NVIS applications. Another 
option is to reduce the size of a horizontal di-
pole by inductive loading and the following sec-
tion will provide detailed information for doing 
that. 
 Before moving on to the loaded dipole, an-
other useful NVIS antenna for restricted spaces 
should be pointed out. It is the small vertical 
magnetic loop antenna. Although the radiator 
appears vertical, it is all a matter of perspec-
tive, because seen from above; the loop is ac-
tually horizontal and good for NVIS. Discussing 
it in detail requires a topic of its own however. 
 
A Loaded Inverted Vee Dipole for Restricted 
Space 
 By inserting an inductor into each leg of a 
dipole, the length required for resonance is re-
duced significantly. 
 This section provides practical details on 
where to start when designing a loaded di-
pole/inverted-vee. If the design curves are to 
be useful, then some choices have to be made 
to limit the amount of data we have to present. 
The first choice is the placement of the loading 
inductor on the dipole. It can be inserted almost 

(NVIS Antenna for 5 MHz from page 7) 

(Continued on page 9) 

Figure 5: Layout of the ZS1AAZ Twisted Loop 
(Koeksuster) Antenna 
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anywhere in the leg and the inductance re-
quired varies significantly depending on that. 
For simplicity, we will constrain the inductor po-
sition to being at the centre of each leg of the 
dipole. 
 The other choices relate to the material di-
mensions. The wire assumed is 1,5 mm square 
PVC insulated house wire. The wire itself is 
about 1,7 mm in diameter and the insulation di-
ameter is 3,2 mm. This wire is available from 
your local hardware shop or electrical whole-
saler. It is normally used for house lighting. The 
same wire is assumed for both the antenna 
wire and the loading coil, so it is possible to 
use a single length of wire without joints for 
each leg of the dipole.  
 The loading coil is wound on 50 mm PVC 
pipe, also from the hardware shop or swimming 
pool accessory shop. Either normal waste pipe 
(white) or the high-pressure variety (blue) pipe 
will do. 
 The curves in Figure 7 show the dipole 
loading inductance for 5,26 MHz along with the 
expected efficiency assuming a coil Q of 100. 

The calculation was done using Eznec with the 
dipole in free space so the exact dimensions 
may vary for a low inverted-vee or dipole. The 
PVC insulation will also shorten the wire some-
what, so treat the dipole length as a starting 
point. Once you have decided what the maxi-
mum ground length is that you have available, 
divide it in half to get the leg (or side) length. 
From the leg length, you can get the loading 
coil inductance you need for the dipole from 
Figure 7. 
 The feed point resonant resistance in Fig-
ure 7 is for a dipole in free space. Expect it to 
be different with a low dipole over ground so 
you may not be able to achieve 1:1 SWR, how-
ever much you trim the length of the dipole. It is 
one of the unfortunate side effects of shorten-
ing a dipole and it goes hand-in-hand with a 
loss in efficiency. A tuner should help you to 
cope with the input resistance. 
 The next step is to find the inductor dimen-
sions from Figure 8. It is based on the long coil 
formula of Wheeler, modified by David Knight, 
G3YNH

3
. 

(NVIS Antenna for 5 MHz from page 8) 

(Continued on page 10) 

Figure 7: Dipole Loading 
Inductance 

Figure 8: Long Coil Inductance Formula 
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 Figure 9 gives you the number of turns and 
the length of the winding using 1,5  mm

2
 PVC 

insulated house wire wound on a 50 mm PVC 
pipe. The length of the winding is the distance 
between the holes that you have to drill in the 
50 mm pipe to thread the ends of the coil 
through. Do not worry if the number of turns do 
not quite fit into the space between the holes 
once you have drilled the pipe. This is because 
of small variations in the insulation diameter 
and the error in the inductance is small. 
 A suggestion is to thread half the leg length 
of wire through the hole in the former for the in-
ner section of the dipole, then wind the coil and 
thread the remainder of the wire through the 
other hole to form the outer section of the leg. 
This way you may not have to join the wire. 
 When tuning the dipole to resonance, trim 
the outer ends of the dipole, not the inner (feed 
point) side. The inner side length has very little 
effect on the resonant frequency.  
 
Conclusion 
 This article has discussed NVIS, the types 
of antennas to use and those that should be 
avoided. It is by no means exhaustive; we have 

merely scratched the surface. The guidelines 
provided for a short loaded dipole are just that. 
They provide a starting point for you to begin 
experimenting, not the final answer. 
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Inleiding 
 Alhoewel die benaming “magnetiese lus” 
nie 100% tegnies korrek is nie, is dit die alge-
meen aanvaarde benaming vir ‘n familie van 
antennas wat tipies ‘n omtrek van minder as ‘n 
kwart golflengte by die bedryfsfrekwensie het 
en in die vorm van ‘n sirkel of lus gebou word. 
 Die antenna is ‘n kombinasie van ‘n enkel-
winding induktor en ‘n kapasitor wat in ‘n serie 
resonante mode bedryf word. Serie resonansie 
impliseer ‘n baie lae impedansie wat op sy 
beurt weer hoë RF strome tot gevolg het. Om 
verliese as gevolg van die hoë strome te 
beperk word daar dikwels van koperpyp vir die 
induktor gebruik gemaak. ‘n Baie hoë kwaliteit 
verstelbare kapasitor (lees “duur en skaars”) 
word benodig om optimum werking van die an-
tenna te verseker. 

Figuur 1. Elektriese baan van ‘n magnetiese 
lusantenna.  
 Gewoonlik word ‘n kleiner lus wat uit koak-
siale kabel gemaak is gebruik om die groot lus-

antenna se lae impedansie (tipies minder as 1 
Ω) na die 50 Ω wat ons senders vereis aan te 
pas.  
 Die magnetiese lusantenna se beginsel van 
werking is goed bekend en word in vele pub-
likasies sowel as op die Internet beskryf. 
 
‘n Koaksiale Lusantenna 
 Die klassieke lusantenna implementering 
benodig ‘n koperpyp met ‘n diameter van 25 
mm of meer om verliese te beperk. Die diame-
ter van die koperpyp wat die induktor van die 
serie resonante baan vorm is gewoonlik ten 
minste 1 meter. Die verstelbare kapasitor wat 
die antenna resoneer is onmisbaar om die hoë 
RF strome en spannings te kan hanteer. ‘n 
Magnetiese lusantenna is wel kompak maar 
nie so draagbaar of vervoerbaar as wat mens 
met die eerste oogopslag aanneem nie. 
 Daar is lank aan alternatiewe materiale en 
boutegnieke gedink om ‘n effektiewe lusanten-
na te ontwerp wat regtig goedkoop en maklik 
vervoerbaar is, totdat Paul Straub, ZS6BOO, 
met die voorstel vorendag gekom het om die 
hele antenna uit koaksiale kabel te bou. 
 Die geheim is om ‘n lengte koaks te gebruik 
wat die nodige induktansie verskaf om met die 
kapasitansie, wat tussen die mantel (braid) en 
die middelste geleier gevorm word, by die ver-
langde frekwensie te resoneer. Op die manier 
word ‘n liggewig, vervormbare induktor sowel 
as ‘n baie hoë kwaliteit kapasitor gebou. 
 Die resonante frekwensie van die antenna 
kan verstel word deur die mantel van die koaks 
uit te rek of saam te druk. 
 Die koaksiale lusantenna kan op die 
klassieke manier met ‘n klein, sekondêre lus 
gevoer word. Daar is egter besluit om die im-
pedansie transformasie na 50 Ω deur middel 
van ‘n RF transformator te bewerkstellig. ‘n To-
roïde (ring) kern wat oor die antenna se koaks 
gly is ideaal vir die doel. Die koaks vorm ‘n en-
kele primêre winding en daar is gevind dat 
twaalf windings vir die sekondêr nodig is om ‘n 

(Na bladsy 12) 

‘n Magnetiese lusantenna vir RaDAR en ander  
stasie-in-‘n-sak toepassings 

Hannes Coetzee, ZS6BZP Amateur Radio Development Trust 

‘n Belangrike aspek van Amateur Radio is die vermoë om kommunikasie op kort kennisgewing 
gedurende noodtoestande te kan bewerkstellig. Kompakte antennas wat maklik vervoerbaar is, 

dra heelwat by tot Radio Amateurs se vermoëns om die gemeenskap van diens te wees. ‘n Een-
voudige, kompakte magnetiese lusantenna vir die 40 m band word beskryf maar die beginsels 

kan op enige ander HF band toegepas word.  
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goeie 50 Ω aanpassing te verseker. Die 1:12 
winding verhouding impliseer dat die impedan-
sie van die lusantenna volgens die transforma-
tor vergelyking by resonansie ongeveer 0,347 

Ω is. Die lae impedansie dui daarop dat die 
koaksiale lusantenna se verliese relatief laag is 
en ‘n bruikbare persentasie van die RF drywing 

(Magnetiese lusantenna vanaf bladsy 11) 

(Na bladsy 13) 

Figuur 2. 40 m 
koaksiale mag-
netiese lusan-
tenna.  



13 November/Desember 2015  

uitgestraal word en nie as hitte verlore gaan 
nie. 
 
Konstruksie 
 ‘n Epcos N30 ringkern met ‘n buite diameter 
van 35,5 mm word vir die aanpassings trans-
formator gebruik. Die item is by RS Compo-
nents beskikbaar onder die part nommer 212-
0875. Geïsoleerde koperdraad met ‘n totale di-
ameter van 2 mm word vir die sekondêre wind-
ing benodig. ‘n Totaal van 12 windings 
verseker ‘n goeie aanpassing. Onthou dat die 

hoeveelheid windings bepaal word deur die 
hoeveelheid keer wat die draad deur die gat 
van die ringkern gewikkel word. Halwe draaie is 
dus nie met ‘n ringkern moontlik nie.  
 RG-213 koaksiale kabel is baie gewild 
onder Radio Amateurs. Vir die 40 m band word 
‘n 2,45 m lengte van koaks benodig. Gebruik ‘n 
figuursagie of ‘n skerp mes om ‘n goeie snit te 
bewerkstellig. 
 Verwyder ‘n 20 mm lengte van die rub-
berhuls van die een punt van die lengte koaks 
om die gevlegte kopermantel te ontbloot. Moet 
nie die mantel in die proses beskadig nie.  
 Vou die mantel terug oor die huls. Gebruik 
draad wat vertin is en dus maklik kan soldeer 
om die mantel af te bind. Vertin die afgebinde 
mantel. ‘n Druppel silikon kan gebruik word om 
die ontblote punt van die middel geleier te iso-
leer aangesien baie hoë RF spannings op die 
punt gedurende bediening teenwoordig gaan 
wees. 
Figuur 5. Afgemaakte punt van die RG213 
koaksiale kabel.  
 

 Skuif die N30 voertransformator met sy 
twaalf windings oor die ander eindpunt van die 
koaksiale kabel. 
 Verwyder ‘n 40 mm lengte van die huls en 
die mantel van die onafgemaakte punt van die 
koaksiale kabel. Verwyder ‘n 20 mm lengte van 
die isolasie materiaal om die middel geleier te 
ontbloot. Vertin die ontblote middel geleier. 
 Verwyder ‘n 150 mm lengte van die huls 
van die punt van die kabel. Die gevlegte ko-
permantel moet nie in die proses beskadig 
word nie. Die gevlegde kopermantel gaan die 
die verstelbare kapasitor wees. 

(Magnetiese lusantenna vanaf bladsy 12) 

(Na bladsy 14) 

Figuur 3. Resonante frekwensie word verstel 
deur die mantel van die koaks uit te rek of saam 
te druk.  

Figuur 4. ‘n Epcos N30 ringkern met twaalf 
windings word gebruik om die enkeldraai koak-
siale magnetiese lusantenna te voer.  
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 Gebruik isolasieband om die punt van die 
mantel af te bind om te verseker dat dit nie 
uitrafel nie. 
 Klamp die ontblote senter geleier aan die 
ander punt se afgemaakte mantel. 
 Plaas die antenna vertikaal op ‘n hout of 
ander nie-geleidende raamwerk sowat 1,5 m 
bokant die grond vir die toetsfase. Sorg dat die 
antenna min-of-meer sirkelvormig is aangesien 
die vorm die resonante frekwensie kan 
beïnvloed.  
 
Toets en bedryf van die koaksiale mag-
netiese lusantenna 
 Die aanpassing en frekwensie bereik van 
die antenna moet bevestig word. 
 Gebruik die laagste moontlike krag of ‘n an-
tenna analiseerder en bevestig dat die antenna 
by 7 MHz of net daaronder resoneer. Die SVG 
behoort by resonansie 1.5:1 of beter te wees. 
Skuif die mantel so vêr as moontlik terug en 
gebruik ‘n wasgoedpennetjie om dit aan die 
middel geleier se isolator vas te knyp. Bevestig 
dat die antenna by 7,2 MHz kan resoneer. Ge-
bruik ‘n permanente merkerpen om die reso-
nansiepunt aan te dui. Skuif die mantel totdat 
die antenna by 7,1 MHz resoneer. Merk 
weereens die isolator. Ander resonansie 
frekwensies soos bv. 7,05 en 7,15 MHz kan 

ook op die middel geleier se isolasie aangedui 
word.  
 Sny die koaksiale kabel ‘n paar cm korter 
en herhaal die proses indien die antenna te 
laag resoneer. (Daar is ‘n ekstra 10 cm in die 
koaksiale kabel se lengte ingewerk om voor-
siening te maak vir kabel wat dalk effens ander 
eienskappe besit.)  
 Soldeer die middel geleier en die afge-
maakte mantel aan mekaar sodra die antenna 
die gewenste frekwensie bereik het. Verseker 
dat dit ‘n baie goeie soldeerlas is aangesien 
hierdie ‘n kritieke punt op die antenna is. 
 Vir die prototipe antenna is ‘n houtraam met 
Saligna stokke, wat by meeste van die groter 
hardeware winkels beskikbaar is gebou. Die 
vertikale been bestaan uit ‘n 1,8 meter lengte 
met ‘n diameter van 16 mm. Vir die horisontale 
arm is van ‘n 900 mm lengte met ‘n diameter 
van 12 mm gebruik gemaak. ‘n 4 mm skroef 
met ‘n vleuelmoer word gebruik om die twee 
stokke aanmekaar vas te maak. Die vleuel-
moer verseker dat die raam maklik uitmekaar 
gehaal kan word sodat dit gerieflik vervoer kan 
word. ‘n Paar lae vernis verseker dat die raam 
duursaam vertoon. Gebruik kabelbinders 
(cable ties) om die lusantenna op die houtraam 
te monteer.  
 Die antenna is nou reg vir gebruik.  
 
Bediening 
 Verstel die mantel vir maksimum ruis op die 
gekose 40 m frekwensie. Gebruik dan mini-
mum krag om te bevestig dat die SGV ≤1.5:1 
is. Indien nie, stel vas of die antenna hoog of 
laag resoneer deur die SGV ‘n paar kilohertz 
hoër en/of laer in die band te meet. Resonan-
sie is baie skerp en die antenna se bandwydte 
is minder as 18 kHz. 

(Magnetiese lusantenna vanaf bladsy 13) 

(Na bladsy 15) 

Figuur 6. Afgemaakte (ander) eindpunt van die 
RG-213 koaksiale kabel.  

Figuur 7. Die middel geleier van die een punt word aan die afgemaakte mantel van die ander 
punt vasgeklamp om die resonante frekwensie te bevestig.  
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 Moet nie aan die antenna raak of die anten-
na instem terwyl daar uitgesaai word nie. Die 
hoë RF strome en spannings op die ontblote 
gedeeltes van die antenna kan pynlike brand-
wonde veroorsaak! 
 Daar is niks nuuts onder die son nie 
 Daar is gedurende ‘n Internet soektog per 
toeval op ‘n soortgelyke antennaprojek af-
gekom. Dit is deur ‘n Britse radio amateur Pe-
ter Head, G4FYY, beskryf en van sy idees is 
gebruik om my prototipe te verbeter.  
 
Ten Slotte 
 ‘n Innoverende, hoë werkverrigting, goedk-
oop en kompakte magnetiese lusantenna vir 
die 40 m band is beskryf. Die antenna word uit 
maklik verkrygbare RG-213 koaksiale kabel en 

‘n hout raamwerk vervaardig en is ideaal vir 
RaDAR (Rapid Deployable Amateur Radio), 
Hamnet, veldstasies of stasie-in-‘n-sak toe-
passings.  
 Amateurs sal heelwat plaaslike kontakte 
met behulp van die antenna kan maak. Geniet 
dit! 
 
Toepaslike webwerwe  
 
Die RS Components webwerf is by http://za.rs-
online.com/ beskikbaar. 
 
Peter, G4FYY, se beskrywing is beskikbaar by 
www.carc.org.uk/downloads 
 
RaDAR: https://zs6bne.wordpress.com/  
 

(Magnetiese lusantenna vanaf bladsy 14) 

Figuur 8. Binnegeleier van die een punt word aan die afgemaakte mantel van die ander punt 
vasgesoldeer om ‘n goeie RF verbinding te verseker. 

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://za.rs-online.com/
http://za.rs-online.com/
http://www.carc.org.uk/downloads
https://zs6bne.wordpress.com/
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0 - 50 MHz Frequency Counter 

T 
his simple frequency counter was origi-
nally designed by EI9GQ and pub-
lished in RadCom October 2006. The 
original design used a gate time of one 

second which gives a count resolution of 1 Hz. 
Maximum input frequency is about 50 MHz. A 
VHF/UHF prescaler for this counter can be 
added to increase the capability, however for 
normal HF use this is a smart project to start 
out with and the prescaler is not required. U2 is 
a PIC16F628 (PIC16F628-20 or PIC16F628A). 
The PIC crystal frequency is 10,240 MHz. The 
firmware is easily modified so that a 10 MHz 
crystal can be used instead. A pre-
programmed PIC is supplied with the kit with all 
components required including the PCB and 
LCD display. For those who wish to make their 
own boards and program their own PIC chips, 
the firmware and board layout is available from 
the web site (as always links are posted at the 
end of document). 
 The LCD is connected to the PCB via a 
short section of ribbon cable. The PCB can be 
mounted back to back on the LCD using stand-
ard stand offs or in any suitable project box. 
Power can be supplied using an old Cell Phone 
adapter capable of providing 5,5 V – 8 V at 800 
mA. 

PCB layout top view 
 
Construction is simple, start with installing the 
IC socket, then the transistor and resistors. Be 
sure to refer to the component overlay for 
placement of each component. Ensure that you 

maintain the correct polarity of all semiconduc-
tors and capacitors. Lastly install the voltage 
regulator, resistors and finally the LCD connec-
tions. 

(Continued on page 17) 

The Arduino Column 
Kevin Mc Donald, ZS6KMD 

e-mail: kevin@zs6kmd.za.net  

LCD Connections  

mailto:kevin@zs6kmd.za.net
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 Once you are certain that there are no short 
circuits or bridged tracks, insert the 
PIC16F628A. Attach the board to your 9 – 12 V 
PSU and switch on. If the display lights up but 
you cannot see the display, adjust R4 for the 
correct contrast. Connect the input to a known 
good signal source and adjust C7 for the cor-
rect frequency readout. 
 You now have a perfect working frequency 
counter, which is an indispensable piece of test 
equipment in any electronics workshop. 
 
Modifications 
 After building a PIC frequency counter from 
EI9GQ's original design in October 2006 Rad-
com, as an "on the night club construction con-
test,” I found some faults with it/the club kit pro-
vided. 
 
Useless Preamp 
 The original circuit has very poor gain up to 
1 V RMS input was needed to get the 4 V p-p 
logic level needed to drive the PIC properly. I 

could not discover exactly why, it was not just 
the biasing, as the HF frequency response was 
also very poor! 
 Therefore, I replaced the supposedly 550 
MHz BF199, for a 500 MHz 2N2369A and re-
biased it to give the best-input sensitivity 
(around 18 k base to collector). 
 I also protected it from overload (when the 
display goes funny and needs repowering to 
reboot the PIC) with 2 back to back signal di-
odes on the input BNC socket. In addition, I in-
creased the LF range by changing the 470 pF 
input cap to a 10 nF so that frequencies down 
to 1 kHz could be measured (software disabled 
below that!) 
 
Frequency Accuracy 
 On the construction day, all the kits read a 
10 MHz reference about 1,5 kHz high. This 
meant the 10,240 MHz time base crystal has to 
be slowed down. EI9GQ's write up mentions 
the 2 fixed 22 pF caps need to be selected for 
your crystal. I changed my original crystal for a 
recovered surplus one (different batch) and 
again had the same frequency. Therefore, I 

(The Arduino Column from page 16) 

(Continued on page 18) 

PCB Component overlay and PCB track pattern 
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swapped the 22 pF caps for slightly larger val-
ues, but I found the best result was to add a 
small ceramic 22 pF across the crystal. This 
gave a nice +/- 200 Hz range @ 10 MHz on the 
fine Cal trimmer. 
 Although these mods improved performanc-
es, they are not part of the original kit provided 
by ZS6KMD Projects & Kits and are provided 
as a reference only. All required modifications 
and firmware updates have already been made 
on release of the project. 
 Please e-mail images of your completed 
project to projects@zs6kmd.za.net so we can 
post them online and in the Radio ZS Maga-
zine with future articles. 
 

Links 
PCB – http://www.zs6kmd.za.net/
FreqcounterPCB.rar  
Firmware - 
http://www.zs6kmd.za.net/counterFirmware.rar  

(The Arduino Column from page 17) 

ZS6KMD version used on the workbench 

The I6IBE Smartphone Interface 
for your portable amateur radio on an android phone 

T 
hanks to Eddie Leighton, ZS6BNE, 
and Ivo Brugnera, I6IBE, we look at a 
Smartphone Data Interface this month. 
The design is based on a circuit from 

Ivo and Eddie shared it on the Zone 38 Face-
book page.  
 A simple design for use with the excellent 
applications, by Wolphi, available from the An-
droid App Store. The interface is suitable for 
SSTV, RTTY, PSK31, WSPR and CW. 
 As shown in the image below, the circuit 

uses the BC237 to key the transceiver using an 
open collector configuration; Audio in and out 
is adjusted to suit the software and mode using 
R2 and R5. With a low component count (only 
12), this is the ideal weekend project for the 
aspiring Digital Mode Operator. Thanks to Ed-
die for using it out in the field while taking part 
in a RaDAR activity, it is now a definite must 
for all. 

(Continued on page 19) 

mailto:projects@zs6kmd.za.net
http://www.zs6kmd.za.net/FreqcounterPCB.rar
http://www.zs6kmd.za.net/FreqcounterPCB.rar
http://www.zs6kmd.za.net/counterFirmware.rar
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 I have designed a small PCB (55 x 35 mm) 
that makes construction simple. The PCB files 
are available in the link at the end of this docu-
ment or a complete kit can be ordered from 
ZS6KMD Projects & Kits. 
 
Components: 
R1 1 KΩ 
R2 4,7 KΩ Pot  
R3 10 KΩ  
R4 100 Ω  
R5 4,7 KΩ Pot  
R6 560 KΩ 
D1 1N4148 
D2 1N4148 
C1 4,7 µF 
C2 4,7 µF 
C3 1 µF 
Q1 BC237 
 
Construction 
 Construction follows the normal order, start-
ing with the smallest components, populate the 
board and solder them in making sure that no 

tracks are bridged and ensuring polarity is 
maintained for the semiconductors and capaci-
tors. 
 Connecting to your radio to J1 needs to be 
done after referring to the user manual for your 
specific model. Starting at the top of J1 the first 
pin is the MIC input, the second pin is the PTT, 
the third pin is GND and lastly Audio out. 
 Connection to your phone is much the 
same; please refer to user manual to make 
sure of the connections beforehand. Starting at 
the top of J2, the first pin is Audio out, the sec-
ond pin is GND and lastly the third pin is Audio 
in. 
 There you have it, a simple interface for use 
with your Smartphone and your transceiver to 
communicate using DroidPSK, DroidSSTV, 
DroidRTTY, etc.  
 Please send us some pics of your interface 
so we can pass them on to Eddie for the Ra-
DAR blog and post them in future articles. E-
mail can be sent to projects@zs6kmd.za.net . 
 
Links: 
PCB Files: http://www.zs6kmd.za.net/I6IBE.rar 

(The Arduino Column from page 18) 

T 
he necessary planning is in 
process for the month of De-
cember, to have YOTA sta-
tions active in several Region 

1 countries seeking local and DX con-
tacts using “YOTA” 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 early 20s with their peers on the air. 
 The South African Radio League is in the 
process to register a special call sign, ZS9YO-
TA, to be used by young amateurs during 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 Re-
gion 1 as ‘under-26’). If 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 operat-

ed by young people, should you be interested 
to join in this fun activity. 
 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 

mailto:projects@zs6kmd.za.net
http://www.zs6kmd.za.net/I6IBE.rar
mailto:koosfick096@gmail.com
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T 
he Kempton Park Amateur Radio 
Technical Society (KARTS) is officially 
10 years old this year. It all started 
with a group of amateur radio enthusi-

asts back in 2005. 
 The first club meeting was held exactly a 
year later, at the old church (bell tower) in 
Monument Road, Kempton Park. At that stage, 
10 radio amateurs joined the club. The first 
2005/2006 committee was Chairman, Kevin, 
ZS6KMD; Vice Chairman/ Digital communica-
tions and Treasurer, Hannes, ZS6LW; Tech-
nical advisor, Vivian, ZS6VD, and Secretary, 
Paul, ZS6PJC, who is an Honorary Life mem-
ber. 
 Since then, the club maturated into a well-
known establishment, currently with more than 
80 members and is affiliated to the South Afri-
can Radio League.  

 With four consecutive successful combined 
KARTS/AWA open day and flea markets to 
date and possibly another one for next year the 
future looks bright.  
 With amateur radio being a scientific hobby, 
a way of gaining personal skills in the fascinat-
ing art of using the electromagnetic spectrum, 
combined with electronics, to communicate 
with fellow radio amateurs world-wide the club 
activities is planned in such a way as to keep 
our members up to date by means of practical 
projects and related presentations.  
 Briefly, the KARTS monthly club meetings, 
Radio Amateur Examination (RAE) instruction 
classes and construction projects - including 
two repeater stations that provide coverage 
over a wide area for our members and other 
amateurs - is only part of the story. The club 
has even become internationally known for its 

(Continued on page 21) 

Kempton Park Amateur Radio Technical  
Society (KARTS) - 10 years old 

The Club Corner 
Die Klub-hoekie 
e-mail/e-pos: radiozs@sarl.org.za  

mailto:radiozs@sarl.org.za
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5 MHz WSPR (Weak Signal Propagation Re-
porter) beacon, a first on this frequency in 
South Africa. The next club project is an APRS 
digipeater to add to the network, which is cur-
rently underway with a target date of comple-
tion early November this year. 
 The weekly bulletins on Tuesday evenings 
ensure that our members are kept up to date 
with the latest SARL, international as well as 
club news. 
 For many years, we had our own Club 
Sheriff. Ray, ZS6QM, now a silent key was our 
club sheriff and with his sharp, dry and witty 
humour “laid down the rules” as and when re-
quired. 
 KARTS has a social get-together every 
Thursday morning, for our senior citizens (and 
others) from 09:00 to 12:00. This occurs at our 
clubhouse, at 58 Ysterhout Street, Birchleigh, 
Kempton Park. The normal club meetings are 
held on the second Saturday afternoon each 
month.  
 Our association with the Hoogland and Im-
pala Voortrekkers is something that we cher-
ish, are proud of and thankful for. The facilities 
that they provide us with ensure that the club 
has no shortage of space and environment to 
operate from. 
 KARTS has over the years built up a re-

markable reputation, countrywide as well as in-
ternationally and it is the things that we do to-
gether within our hobby, the interaction 
amongst members, including our friends and 
families that we invite and engage with at our 
club meetings on a regular basis, that labels 
KARTS as a unique and pleasant club to be-
long to. 
 For more information, please visit our web-
site at www.zs6kts.co.za or forward an e-mail 
to Nico at zs6ql@mweb.co.za. Nico is the club 
chairman.  

(KARTS 10 Years old from page 20) 

http://www.zs6kts.co.za
mailto:zs6ql@mweb.co.za
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W 
ikipedia has the following to say 
about feed lines: 
“In a radio antenna, the feed 
line is the cable or oth-

er transmission line that connects the antenna 
with the radio transmitter or receiver. In a 
transmitting antenna, it feeds the radio fre-
quency (RF) current from the transmitter to the 
antenna, where it is radiated as radio waves. In 
a receiving antenna, it transfers the tiny RF 
voltage induced in the antenna by the radio 
wave to the receiver. In order to carry RF cur-
rent efficiently, feed lines are made of special-
ized types of cable called transmission line. 
The most widely used types of feed line 
are coaxial cable, twin-lead, ladder line, and 
at microwave frequencies, waveguide.” 
 Now regardless of whether you are operat-
ing at HF, VHF or UHF, the quality of your feed 
line is critical to your station. The feed line 
(also called the transmission line) is the RF 
power conduit between your radio and your an-
tenna. All the energy you generate (minus a lit-
tle loss due to the nature of the feed line com-
position and construction) travels to the anten-
na through the feed line. For the same reason, 
all the signals received by your antenna must 
reach your radio through the same feed line.  
 To complicate matters, not all feed lines are 
created equal. The amount of loss at any fre-
quency will vary considerably from one type of 
feed line to another.  

Coaxial cable 
 The most common type of feed line 
is coaxial cable, or simply coax. It is called co-
axial because there are two circular conductors 
positioned “co-axially” (on the same axis), one 
inside the other. The inner conductor is usually 
called the “centre conductor.” A solid or multi-
stranded outer conductor commonly called a 

“shield” surrounds it. An insulating plastic jack-
et usually surrounds the shield. There is also 
insulating material between the centre conduc-
tor and the shield. This material can be hard 

plastic, foam plastic or even air.  
400 Ohm Ladder Line 
 A popular type of feed line for HF use is 
ladder line. In fact, at HF frequencies it is the 
most common feed line for random-length di-
poles and other antenna designs. Ladder line 
consists of nothing more than two wires in par-
allel separated by insulating material. When 
rating feed lines for loss, we use “decibels (dB) 
per 100 feet.” If you are not familiar with the 
decibel, do not worry. Just remember that the 
higher the decibel number, the greater the loss 
(table at the end of document).   
 Feed lines also have a characteris-
tic impedance value measured in ohms. Coaxi-
al cable commonly used for Amateur Radio 
has an impedance of 50 ohms while ladder line 
impedances can vary from 300 to 600 ohms. 
Amateur Radio transceivers are designed to 
work with an impedance of 50 ohms, so you 
must use 50 ohm coax, or find a way to con-
vert the 300 to 600 ohm impedance of ladder 
line to 50 ohms. If your radio “sees” anything 
other than 50 ohms, it will reduce its output to 
protect itself from the possible damage that 
can result in a high SWR (Standing Wave Ra-
tio) condition.   
 If you are using an antenna that is designed 
to deliver a 50-ohm impedance, it is best to 
use a coaxial feed line to provide a 50-
ohm antenna system impedance for your 
transceiver. Even these 50 ohm antennas can 
be a little “off” at times, so you may need to 
tune them by physically cutting or adjusting the 
antenna to the correct length, as we discussed 
earlier, or by adjusting a matching section at 
the antenna.  
 
Antenna Tuner 
 The other approach is to use a device 

(Continued on page 23) 

Feed lines 
Kevin Mc Donald, ZS6KMD 
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called an antenna tuner to transform the im-
pedance of the antenna system to 50 ohms for 
your radio without physically adjusting the an-
tenna at all. An antenna tuner is a kind of ad-
justable impedance transformer. Some tuners 
operate manually; you twist the knobs until the 
SWR meter shows a 1:1 SWR or something 
reasonably close to it. Other tuners are auto-
matic and do all the adjustments for 
you. Taking the antenna tuner approach is not 
a good idea when you are using coaxial cable 
under high (greater than 3:1) SWR conditions. 
The tuner may provide the 50 ohm match to 
your radio, but the mismatch and high 
SWR still exists between the antenna tuner and 
the antenna! This translates to high losses in 
the coaxial cable.  
 On the other hand, using an antenna tuner 
with ladder line is a good way to go -– at least 
for HF work. At HF frequencies, the loss in lad-
der line is so low; you can still see good results 
even when the SWR is horrendous. The anten-
na tuner provides the 50 ohm match to your ra-
dio and you really don’t care what the SWR is 
between the tuner and the antenna.  
 Therefore, which type of feed line should 

you use at your station? Fortunately, the an-
swer is simple: You want the feed line that has 
the lowest loss at the highest frequency you 
want to operate.  
 As you probably guessed, low-loss feed 
lines are more expensive. Some of the low-loss 
feed lines are also rigid and hard to work with 
(they do not bend easily). A little planning and 
common sense goes a long way when it comes 
to selecting feed line.  
 In a mobile installation, you can use an in-
expensive feed line such as RG-58 because 
you are only using a short length. As long as 
the SWR is low, the loss will be minimal and 
acceptable. However, if you have an antenna 
that is 100 feet from your radio and you are op-
erating at, say, 440 MHz, RG-58 would be an 
extraordinarily bad choice! For this installation, 
you will need to invest in something much bet-
ter - probably LMR-400 or Belden 9913.  
 For base stations in particular, always buy 
the lowest-loss coax you can afford. Since you 
will probably be using your feed line for several 
years or longer, you want something that can 
support your changing interests. For instance, 
30 m of LMR-400 is overkill quality for a station 
that only operates on the 40 metre band. How-
ever, if you someday want to switch to 440 
MHz, you will be glad that you already have a 
low-loss feed line in place! 

Sources: 
Wikipedia 
ARRL Antenna Book 
Google 

(Feed lines from page 22) 
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M 
y 4:1 current-type balun is wound 
on a FT-114-43 core. The FT-140-
43 is a little easier to work with and 
maybe the FT-140-77 would cover 

160 to 10 m. This one is reasonably flat from 
4,5 to 35 MHz but drops off a little at 3,5, 40-
ohms with a 200 ohm resistor on the high side 
instead of the 50-ohms I get on the higher 
bands. 
 The reason I used the R/S speaker wire is 
that last summer Wayne, N6KR, reported his 
double Zepp with an R/S speaker wire feed line 
and someone at the ARRL Lab measured the 
impedance and came up with around 120 
ohms. You are supposed to use something that 
has an impedance of approximately 2 times the 
input impedance and this was close.  
 
Now, to the construction instructions:  
 Refer to the schematic (or figure 2-1A on 
page 18 of Jerry Sevick's book “Building and 
Using Baluns and Ununs”).  
 Label the 7-8 lead as RED (colours corre-
spond to the approximate colours of the wires 

used in the R/S #24 speaker wire (278-1509), 
label the 5-6 lead as White, 3-3 as RED and 1-
2 as WHITE. 
 Cut off around 18 inches (45,72 cm) of the 

(Continued on page 25) 

Step-By-Step Construction of a 4:1 Current-Type 
(Guanella) Balun 

Charles Greene, W1CG  
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paired wire. 
 Refer to Sevick‘s photo 2-E (or the 4-
1_nOss_a.jpg file), left side of the photo. Insert 
the wires over the TOP of the toroid core and 
using a CLOCKWISE winding sense, start 
winding the wire on the left side of the core. Af-
ter one turn, secure the turn with a real small 
cable tie.  
 Continue winding for seven turns total 
spread out over 180 degrees. Secure with an-
other cable tie.  
 Cut off another 45,72 cm of the paired 
wires. Go back to the bottom and start winding 
a second pair, again going from the top of the 
toroid, but this time winding in a COUNTER-
CLOCKWISE direction. After one turn, clamp 
the wire to the core with another cable tie. Fin-
ish with seven total turns and secure with a ca-
ble tie.  

 Refer to Sevick‘s photo 2-E (or 4-
1_noss_a.jpg). Back at the start of the wind-
ings, you have TWO RED wires and TWO 
WHITE wires. Connect the two RED wires to-
gether and the TWO WHITE wires together, 
leaving an inch or so protruding from each. 
 Trim the TWO RED wires to about 1/4" and 
solder them to the centre conductor of a female 
BNC. Solder the TWO WHITE wires to the 
groundside of the BNC. I tightened the BNC 
mounting nut on a turn of wire around the bar-
rel and soldered to the wire.  
 Refer to Sevick‘s photo 2-E (or 4-
1_n0ss_b.jpg). At the other end of the wind-
ings, connect the RIGHT HAND RED WIRE to 
the LEFT HAND WHITE WIRE and solder. The 
200-ohm load goes BETWEEN THE RIGHT 
HAND WHITE WIRE AND THE LEFT HAND 
RED WIRE. I soldered these two wires to two 
small alligator clips, which I clip on to a porta-
ble antenna. You can pretty it up by putting it in 
a plastic box. I put a third cable tie between the 
two pairs at the BNC connector to give it more 
rigidity.  
 I have no idea how much power it is good 
for, but it worked fine for the K2. I connected 
the alligator clips to the feed ends of my 
W3EDP antenna and connected the BNC to a 
6 foot (1,8 m) length of RG-8X. The other end 
went to a MFJ-900 antenna tuner 50 ohm out-
put and the input of the antenna tuner went to 

(4:1 Balun from page 24) 

(Continued on page 26) 
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the K2 through a W2DU balun made of a foot 
of RG-316 (Teflon RG-174) with 12 FB-43-801 
beads around the coax. I had to strip the outer 
cover of the coax off so that the beads would fit 
over the coax. The antenna tuned fine.  

 The 4-1_n0ss_c.jpg file on page 20 shows 
the balun mounted in an R/S plastic project 
box. Epoxy was used to secure the 5-way bind-
ing posts because the plastic threads on the 
posts were neither deep nor strong enough to 
permit the mounting nuts to be tightened. 

(4:1 Balun from page 25) 

When is a Conductor an Inductor? 
Henry Chamberlain, ZS1AAZ 

T 
he answer is simple, as 
soon as electric current 
flows through it! 
 

In 1835, Heinrich Lenz passed a 
magnet through a conducting ring 
and found that there was re-
sistance to the movement of the 
magnet. 
 I tried this experiment and 
could not detect any such force, 
but he probably used a setup 
where very small forces could be detected. 
However, there is a simple experiment that 
demonstrates this principle very clearly and 
every radio amateur should do it for him or her-
self. 
 Take a copper tube, I used 15 mm diame-
ter, which is obtainable from hardware stores 
and drop a strong magnet into one end with the 
pipe held in a vertical position. Instead of an in-
stantaneous clonk as the magnet falls out the 
bottom, there is a delay because the magnet 
falls through the pipe slowly. I do this with a 
pipe 350 mm long and a single magnet drops 
through the pipe in about two seconds. A heav-
ier magnet goes a bit quicker. We should 
demonstrate this principle to our wives, our 
friends and our children because it is really a 
wonderful thing that is happening before our 
eyes! 
 We know that in formulae that include in-
ductance, the letter L is used to indicate induct-
ance. This is in honour of Heinrich Lenz, who 
made this discovery. 
 So what is going on here? After many years 
and many clever people doing research, we 
can explain it as follows: 
 The copper pipe consists of atoms, so 
many that our minds cannot grasp the very 
large number. Each copper atom has 29 elec-
trons that rotate around the nucleus in shells, 
with one electron in the outermost shell. 
 Now I am no expert, so if you want to know 
more about it go to Wikipedia and search for 

the periodic table. 
 That one lonely electron in the 
copper atom can be forced out of 
position and can then jump to the 
next atom and so the process can 
carry on, as long as there is a 
force to make it happen. 
 We know by now that the most 
powerful force to make electrons 
move, is a magnetic field. Moreo-
ver, by now we know that the flow 
of electricity has to do with the 

movement of electrons. What Lenz's magnet 
was doing, was to make electrons move 
around the ring, and he concluded that there 
was an electric current flowing. Nevertheless, 
there is more to come! Not only did the elec-
trons move from atom to atom, they caused 
another magnetic field to be generated, in op-
position to the field of the magnet. This oppos-
ing magnetic field slowed the magnet down! 
Eskom also know it, at least the technical peo-
ple at Eskom, because they use this principle 
to generate our electricity. 
 The term we use for all this interesting stuff, 
is inductance. Wikipedia will again help to ex-
plain it. We know that we can connect a capac-
itor in parallel with an inductor, and get a cur-
rent to oscillate around the circuit, and this has 
many uses. 
 We build oscillators in this way and when 
we erect a dipole, the wire becomes an induc-
tor as soon as current flows through it. There is 
always capacitance between the two halves of 
the dipole and some to ground or nearby ob-
jects and this makes the antenna resonate at a 
particular frequency or band of frequencies. 
 There are many more impressive uses of 
this, such as trains that do not run on wheels 
but float on magnetic fields. 
 Little did Heinrich Lenz know what he start-
ed. But it is appropriate that we remember him 
by using the L in his name. 
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S 
oon after the 12 metre band opened 
to US amateurs, I built a two-element 
beam using dimensions taken from 
Bill (W6SAI) Orr's Beam Antenna 

Handbook. The antenna worked much better 
than the dipole I had been using and I enjoyed 
many DX contacts.  
 The opening of the 17 metre band present-
ed me with a dilemma. The 12 metre beam and 
tri-bander on my tower left no room for another 
beam antenna. I did not want to give up my 12 
metre beam so the answer was a good duo 
band design. 
 I remembered my past success using traps 
made by Unadilla

1
 on the 160, 80 and 40 metre 

bands. It occurred to me that I could use Una-
dilla's KW-12 coils on my 12 metre beam to get 
17 metre coverage as well.  
 I took the 12 metre beam down and in-
stalled the KW-12 coils at the element ends. I 
added adjustable stubs for 17 metres to the 
outer ends of the coils. Then I temporarily 
mounted the antenna 5 feet above the ground - 
about as far from the ground as it would be 
mounted above the tri-band beam on my tower 
- and tuned it to resonance (more on this later).  
 
Construction 
 Study Figures 1 through 4 as you read the 
construction details. Use electrician‘s conduc-
tive paste to prevent corrosion where the ele-
ment sections overlap and stainless steel and 
brass or nickel-plated brass) hardware in con-

struction. A coating of clear plastic spray (such 
as Krylon) protects the finished antenna. 
 I bought the aluminium tubing at a hardware 
store. QST advertisers also stock it. The origi-
nal 12 metre beam was built on a 6 foot length 
of 1¼ x 1¼ inch square stock with 1/16 inch 
wall thickness. I cut this piece from an 8-foot 
section and attached the leftover 2 foot piece 
at the bottom of the boom at the antenna's cen-
tre of gravity for additional strength and greater 
boom-to-mast clamping area. A boom made of 
round tubing with a traditional boom-to-mast 
clamp would work fine too. Use what is most 
readily available to you and do not be afraid to 
substitute materials (within reason) and modify 
the design accordingly.  
 To support the elements, I mounted two 3-
foot lengths of 1/8 inch thick 1 x 1 inch alumini-
um angle stock to each end of the boom and 
installed ceramic standoff insulators for the ele-
ment supports (see Figure 2). The inner sec-
tions of the driven element consist of two 3-foot 
lengths of 7/8 inch tubing mounted to the ce-
ramic standoffs, with a 3-inch gap between the 
adjacent ends. Before mounting them, slot the 
outer ends of the tubing to permit the ¾ inch 
tubing to slide freely and for the compression 
clamps to work properly. 
 The centre section of the reflector is a 7 
foot, 4 inch length of 7/8 inch tubing, centred 
on the boom. For additional support and good 
grounding, drill and bolt the driven-element 

(Continued on page 29) 

A Two Element Duo Band Beam  
John V. Mansheim, WIZUCS  

Explore the 12- and 17-meter bands with this small, lightweight Yagi 

Figure 2 - Element-to-boom mounting detail showing 
how ceramic insulators support the driven element on 
the angle stock. See Figure 4.  
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Figure 1 – Physical layout of the 12 and 17 metre Yagi. Table 1 lists the necessary parts. Note 
that the clamps are shown only on half of the driven element for simplicity. Reflector tubing diam-
eters are the same as those of the driven element. At B, a detail of the loading coil attachment to 
the element tubing.  
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support and reflector to the boom where they 
cross. Also, slot the outer ends of the reflector 
tubing.  
 
Mounting the Coils  
 Cut a section of 7/8 inch tubing into four 2-
inch lengths and cut a slot lengthwise through 
each piece with a hacksaw. These will form 
bushings at one end of each coil. On the larger 
ends of the coils locate and temporarily remove 
the #8-32 aluminium bolt. Push each of the 
slotted 2-inch pieces of 7/8 inch tubing into the 
larger end of the coils. Using the coil-bolt holes 
as a guide drill through the tubing and loosely 
replace the aluminium bolt.  
 File a ½ x ½ inch slot into each end of the 
four 8-foot ¾ inch-OD tubing sections. Push 
the slotted end of each piece of the ‘/J-inch 
tubing into the slotted sleeves on the coils. 
Align the ½ x 1/8 inch slot so it passes under 
the aluminium bolt in the coil and then tighten 
the bolt. Drill three small holes through the ex-
isting holes on the coil tubing through the alu-
minium sleeve and into the ¾ inch element. 
Place three #6 3/8 inch stainless-steel pan-
head sheet-metal screws in these holes and 
tighten them.  
 Mount the four 2-foot lengths of 5/8 inch 
tubing to the outsides of the coils as follows. 
First file a ½ x 1/8 inch slot into one end of 
each piece of tubing. Loosen the bolt on the 
small end of the coils and push the tubing in-
side it until the slot is aligned under the screw. 
Tighten the screw. Drill three small holes 
through each element to allow the stainless-

steel pan-head screws to secure the element-
to-coil connection. l used heat-shrink tubing 
over the coil ends to protect the hardware and 
connections (see Figure 3).  
 
Final Assembly  
 Mount the coil assemblies to the 7/8 inch 
tubing. Slide the ¾ inch tubing into the 7/8 inch 
tubing. Use aircraft-grade stainless-steel hose 
clamps at these junctions.  
 I used a commercial 1:1 balun at the feed 
point as shown in Figure 4. [A coaxial choke 
balun would work as well. - Ed.] Connect the 
balun terminals to the driven-element halves 
with short pieces of wire.  
 
Alignment  

Adjustment for 12 metres comes first. 
Leave off the 17 metre stubs and the balun 
during this step. Check the resonant frequency 
of the driven element using a dip-meter cou-
pled to it with a one-turn loop of wire across the 
feed point

2
. I set my antenna to 24,960 MHz by 

sliding the ¾ inch tubing to the appropriate po-
sitions in the 7/8 inch elements. Install the coils 
and 17 metre ½ inch diameter stubs and adjust 
the driven element to 18,120 MHZ by sliding 
the stubs into or out of the 5/8 inch tubing.  
 Set the 12 metre portion of the reflector ele-
ment (between the inside edges of the coils) to 
19 feet, 8½ inches (see Fig 1). The Unadilla 
coils are equipped with adjustable straps to al-
low resonant frequency adjustment. Adjust 
these straps until your dip-meter shows reso-
nance at 18,120 MHz for each coil. The 

(Duo Band Beam from page 27) 

(Continued on page 30) 

Figure 3 - After assembly the loading coils are exposed, but their connections are protected from 
the weather by heat-shrinkable tubing. This antenna has served for more than four years with 
consistently good performance and minimal maintenance. 
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reflector is 18 inches longer than the driven el-
ement but its coils are resonant at the same 
frequency as the driven element.  
 
On-the-Air Results  

The beam typically exhibits a 5 to 6 dB 
signal-strength advantage over my dipole an-
tennas. The front-to-back ratio is more than 10 
dB and front-to-side attenuation is about 25 dB. 
The antenna does not seem to interact with my 
tri-bander as its SWR and patterns have not 
changed since l put up the new Yagi.  

For only around $100 in parts and a few 
hours of time you can make an antenna that 
covers two great HF amateur bands that con-
ventional tri-banders do not. It is also small and 
light enough to put on the same mast. Try 
building one yourself - you‘ll be pleasantly sur-
prised at the variety of propagation these 
bands offer and how many people use them!  
 
Table 1. Duo band Yagi Parts List 
  
8 foot length of 1¼ x 1¼ x 1/16 inch square al-
uminium tubing (boom) 
8 foot length of 7/8 inch OD aluminium tubing 
Two 3 foot lengths of 7/8 inch OD aluminium 
tubing 
Four 8 foot lengths of ¾ inch OD aluminium 
tubing 
Four 2 foot lengths of 5/8 inch OD aluminium 
tubing 

Four 1 foot lengths or ½ inch OD aluminium 
tubing 
Two 3 foot lengths of 1 x 1 x 1/8 inch alumini-
um angle stock 
Six 1 ¼ x 1 inch ceramic standoff insulators 
(preferably threaded) 
Eight stainless-steel hose clamps 
Small container of electrician’s conductive 
paste 
1:1 balun 
Four Unadilla KW-12 antenna coils 
Two boom-to-mast U clamps 
Four 5/8 inch caps for element ends 
Twelve #6 x 3/8 inch pan-head stainless- steel 
sheet-metal screws 
Twelve #6 x ¼ inch pan-head stainless- steel 
sheet-metal screws 
About three feet of heat-shrinkable tubing 
Assortment of stainless steel and brass bolts, 
nuts and washers 
 
Notes 
1
 Unadilla Antenna Manufacturing Company, 

PO Box 4215, Andover, MA 01810.  
2
 When you use a dip meter for antenna work, 

factors like the instrument's age and calibration 
and the degree of coupling can affect your 
readings. It is best to verify the dip-meter fre-
quency with a counter or receiver.  

(Duo Band Beam from page 29) 

Fig 4 - Feed-point detail showing one of the ceramic insulator. angle-stock support and inner driv-
en-element ends.  
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T 
his design was originally published in 
Radio ZS by Kevin, ZS6KMD, in 2010 
and with the success achieved using 
the antenna and the theme for Novem-

ber/December being Antennas and Feed Lines; 
I decided to post this one once again for the 
benefit of newcomers and those who have just 
completed the RAE.  
 For those just starting out in Amateur Ra-
dio, the antenna question seems to be fore-
most and probably least often answered satis-
factorily. Just last week on the SARL forum, the 
question arose again… Which antenna is best? 
 Now not specifically the best, but awesome 
by any standard, wire antennas cut and 
trimmed for each band are definitely well worth 
investigating. I have worked all continents and 
90% of countries with wire antennas and the 
design seen in the picture above is a success-
ful combination that I have used to achieve 
many sought after contacts worldwide.  
 So what is the ZS6KMD 20/40 m Multiband 
Dipole? The dipole as can be seen is strung in 
an inverted Vee configuration, with two legs 
(elements) on each side held parallel to each 
other by 21cm spacers. The upper leg is for 40 
m and the lower one for 20 m. The spacers are 
made from 7 mm plastic garden sprayer sup-
port tubes cut to 21 cm. 5 mm in from each end 
a hole is drilled through to facilitate passing the 
element wire through. The legs are cut to 
length using the formula 468/Freq in Mhz. This 
gives us the length in feet. Converting to me-
ters is a simple step if you are used to metric 
measurements. E.g. 468/7,070 = 33,1’ (10,088 
m). Insulating porcelain eggs are used as ter-
mination at the end of each element. These are 
tied off to some Dacron rope or nylon rope and 
the elements stretched out as seen above. 

 Adjusting the SWR is simple, start with the 
longest element (40 m) first, once set it is sim-
ple to cut the shorter one to length (20 m). Be-
fore you cut any wire off, first loop it back and 
clamp with a cable tie until the correct length is 
achieved for a perfect SWR, only then tie off 
permanently and clip excess wire off. I have 
used nylon UV resistant cable ties to tie off 
mine as they last longer. In the past, I have al-
so stripped some insulation back and soldered 
them, but this exposes the copper wire to the 
elements and some oxidation does occur. Now 
this need not be the end of the article, you may 
want to add another band, in that case, just 
add 21 cm to the length of the spacers and cut 
the extra elements for the band you choose to 
use. 

 The centre feed-point used here in this ex-
ample is the ZS6KMD Nescafe Balun. This is a 
4:1 toroid balun encased in a Nescafe coffee 
lid with epoxy. For information on how to make 
one of these, see http://www.zs6kmd.za.net/
old/pdf/ZS6KMD%20Nescafe%204to1%
20Balun.pdf or just Google Nescafe Balun. 
 I hope this makes it a little easier for some 
to get some wire up in the air and that even if it 
is your first antenna, it will work very well and 
that you will pull in some good DX. 

The  Beginner Ra-
dio Amateur   

The ZS6KMD 20/40 m Multiband Dipole 
Kevin Mc Donald, ZS6KMD 

http://www.zs6kmd.za.net/old/pdf/ZS6KMD%20Nescafe%204to1%20Balun.pdf
http://www.zs6kmd.za.net/old/pdf/ZS6KMD%20Nescafe%204to1%20Balun.pdf
http://www.zs6kmd.za.net/old/pdf/ZS6KMD%20Nescafe%204to1%20Balun.pdf
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M 
any amateurs believe that amateur 
radio is just a hobby and nothing 
else and its prime purpose is to 
make many DX contacts on HF and 

to collect QSL cards, so why do you need to 
write an entrance exam for a hobby? However, 
in reality it is more than a hobby as it also pro-
vides a service to the public during disasters 
via Hamnet, or radio communications during 
public sports events. The International Amateur 
Radio Union (IARU) is the international guardi-
an of amateur radio and liaises directly with the 
International Telecommunication Union (ITU), 
as well as to innovate and advance amateur 
radio – and it is sponsored by amateur radio 
societies around the world including the SARL.  
The real facts are that today the amateur radio 
service covers a large range of activities where 
every amateur could find some aspect of it to 
enjoy, which also includes experimenting, re-
search and pioneering in the very wide field of 
amateur radio science and technology all the 
way to the top end of the microwave spectrum. 
This is why the ITU refers to amateur radio as 
a service and not as a hobby as exemplified by 
CB Radio. Do you think for one moment that 
the ITU would have allocated so many VHF, 
UHF, SHF and EHF bands of valuable radio 
spectrum to hobbyists? 
  
The Early Amateur Radio History 
 When radio amateurs were permitted back 
on the air after WW I, they were forced to oper-
ate on the useless wavelengths below 200 me-
tres and use continuous (undamped) waves. 
This is where on 160 metres they discovered 
DX operation at night and a few years later al-
so daylight DX on 20 metres. Several broad-
casting stations such as KDKA at Pittsburg, 
USA, joined them on 100 metre shortwave and 
later moved down to 60 metres. There were no 
bands allocated at the time and you could pick 
your own call sign. 
  All this changed during the International Ra-
diotelegraph Convention of Washington in 
1927. The International Telegraph Union was 
founded in 1865, but to accommodate radio 
communications it was renamed in 1927 to In-

ternational Radio Consultive Committee or 
CCIR and in 1947 became a specialized agen-
cy for the United Nations, but in later years 
changed to the International Telecommunica-
tions Union (ITU). At the abovementioned con-
vention, they created the regulations for radio 
communications worldwide and allocated dedi-
cated bands to five exclusive radio services, 
namely - Broadcasting, Maritime Mobile, Mo-
bile, Fixed and Amateur.   
  The six amateur bands allocated were in 
kilocycles (now kilohertz) per second: 1 715 – 
2 000, 3 500 – 4 000, 7 000 – 7 300, 14 000 – 
14 400, 28 000 – 30 000 (Amateur and Experi-
ments) and 56 000 – 60 000 (Amateur and Ex-
periments), all harmonically related. The fre-
quencies above were not reserved. 
 
Our first radio amateur pioneers in South 
Africa 
 W.E Dixon Bennett (A3V, ZS4F, ZS4W, 
ZS5EG) became the fist licensed radio ama-
teur in 1904 in South Africa after the Boer War 
and pioneered spark transmission with its 
damped waves in Pretoria. He had to construct 
his own spark transmitter, coherer receiver and 
umbrella type antenna from scratch. Until the 
beginning of WW I radio amateurs in the world 
were electrical enthusiasts who experimented 
with spark transmission and tried to emulate 
Marconi’s achievements (read more in “The 
Dawn of Amateur Radio in South Africa” on the 
Radio Amateurs and Events of Bygone Days 
Forum). 
 With reference to John Samuel Streeter 
(A4Z, A1A, ZS1W), he was the first amateur 
who experimented in 1919 with continuous 
waves and amplitude modulation in the Union 
of South Africa and transmitted music to the 
Cape Town public. He made history when he 
worked his first US DX station on 10 November 
1925 on 36 metres using the call sign of A4Z, 
and hooked up with J. Borden, U-1CMX, at Fall 
River, Massachusetts, USA, on 34 metres. 
  
New SSB record on 144 MHz established by 
ZS2BK and FR5DN over 3 245 km 

(Continued on page 33) 
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 Andre van Deventer, ZS2BK, at Port Eliza-
beth and Phillipe Mondon, FR5DN, at Le Avi-
rons, Reunion Island, extended the 144 MHz 
SSB record to 3 245 km on 7 October 2015. 
They also triplicated it on JT65b and CW, but 
signals faded out during their FM test. The cur-
rent record on 144 MHz digital is still held by 
Andre, ZS2ACP, and Phil, FR5DN, and was 
established on 31 August 2010 over a distance 
of 3 247 km. 
  Hugo van Zyl, ZS5HV, of Scotburgh listed 
the following stations that worked Phil, FR5DN 
on 7 and 8 October 2015 on 144,427 MHz.  
  
ZS5DJ JT65b 
ZS2BK JT65b, SSB voice and CW 
ZS5LEE JT65b 
ZS5HV JT65b and SSB voice 
ZS2ABF JT65b 
ZS2ACP also worked FR5DN on JT65b. 
  
Super VHF propagation conditions are ex-
pected in the RSA during the hot December, 
January and February months 
 Excellent Tropo Enhancement signals could 
frequently occur after sunset on VHF covering 
400 km or longer. 
 Countrywide contacts are possible on Tropo 
Ducting an hour or two after sunrise on 50 and 
144 MHz. Also, look out for long distance 
Tropo Ducting at night on 144 MHz as well as 
ahead of approaching cold fronts. 
 DX contacts across the Indian Ocean to Re-
union Island via Tropo Ducting have been ac-
complished and Transatlantic DX contacts with 
South America are in the realm of possibility. 
 Unexpected and strong openings could oc-
cur via Sporadic-E during the mornings or af-
ternoons on 50, 70 and 144 MHz over 500 – 2 
500 km. Since there is a skip distance involved 
of at least 500 km on 50 MHz and much longer 
on 144 MHz, you will have to monitor beacons 
that are outside the respective skip distances. 
 A week before or after the summer solstice 
on 23 December watch out for 50 MHz DX sig-
nals on Short-path Summer Solstice Propaga-
tion (SSSP) in the mornings from VK and ZL 
and in the afternoons lookout for PY stations.  
 Two major meteor showers, the Geminids 
and Quadrantids, will appear with hourly visual 
rates of around 120 each making analogue two
-way contacts possible on 50 and 70 MHz SSB 
and FM especially after midnight and around 
sunrise. 

 So how about taking a 50 MHz and/or 
144 MHz rig on holiday with you? 
  
Sporadic-E reports on 144 MHz from VK and 
ZL 
 When unexpected Sporadic-E  (Es) open-
ings occur during December and January 
months in the Southern hemisphere then the 
MUF in the E-layer rises up to at least 100 MHz 
resulting in openings on 50 MHz. These Es 
openings present a skip distance of at least 
500 km making super contacts possible be-
tween 500 – 2 500 km, even on low power. Ex-
cellent Es contacts on 50 MHz have been rec-
orded in the past from South Africa with coun-
tries further north such as Namibia, Zimbabwe 
and Zambia, including Burundi and Marion Is-
land to the south. 
 However, when the MUF reaches 200 MHz 
then Es openings can also appear on 144 
MHz. The following openings were recorded on 
144 MHz in Australia and New Zealand during 
the 2014/2015 Es season. 11 December: Best 
DX VK4KSY to VK7JG, 1 856 km. Maximum 
MUF 200,5 MHz. 23 December: Best DX 
VK5DK to VK4BLK, 1 883 km. Maximum MUF 
180 MHz. 3 January: Best DX VK2BCC to 
ZL1HR, 2 389 km. Maximum MUF 160 MHz. 9 
January: Best DX VK3DUT to VK4KSY, 1 454 
km. Maximum MUF 174 MHz. 
 
Summary of VHF propagation modes possi-
ble during the summer 
 Tropo Scatter (TrS), Tropo Enhancement 
(TrE), Tropo Ducting (TrD), Sporadic-E (Es), 
Meteor Scatter (MS), Aircraft Scatter (AS), 
Short-path Summer Solstice Propagation 
(SSSP), Satellite (SAT) and Earth-Moon-Earth 
(EME). 
 
Some exotic VHF DX signals that radio ama-
teurs could monitor  
 ZL1SIX/b 50,011 MHz – New Zealand (TrD 
and SSSP) 
 Z21SIX/b 50,450 MHz USB – Harare, Zim-
babwe (TrD, MS and Es) 
 FM TV Sound 53,750 MHz – Central Africa 
(MS, Es) 
 VK Radar 55,000 MHz – Transmits 1 mi-
nute sequences every 5 minutes. Vertical, 
north, east, south and west (80 kW) – Ade-
laide, Australia (TrD and SSSP) 
 Graves Radar 143,050 MHz – Radiates a 
continuous carrier (4 x 10 kW into 4 arrays) 

(VHF, UHF, SHF and EHF News from page 32) 
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from Dijon, France (EME, TEP and SSSP) 
 PY1MHZ/b 144,290 MHz CW – Rio de 
Janeiro Brazil (TrD, Multi-hop Es and SSSP) 
 FR5DN/b 144,427 MHz JT65b – Le Avi-
rons, Reunion Island (TrD, MS and Es), its pic-
colo tones are audible on USB 
 V51VHF/b 144,429 MHz CW – Rosh Pinah, 
Namibia (TrD and Es) 
1296,000 MHz EME beacon – Puerto Rico 
305 metre radio telescope (EME daily) 
 NOTE: When these signals become audi-
ble, then it will indicate that two-way communi-
cations could be possible over these VHF/UHF 
paths. 
 
Commercial Andrews dish suitable for 5,7 
GHz amateur band  
 Pierre Holtzhausen, ZS6PJH, of Pretoria 
recently came into possession of an Andrews 
Dish antenna Model UHX8-59W similar to the 
type used in microwave networks. He has long 
term plans to use this on the amateur radio 
SHF bands. This is a 2,4 metre diameter Ultra 
High Performance Shielded antenna and dual 
polarised. Band One: 5,925 – 7,125 GHz and 
Band Two: 5,725 – 5,850 GHz, which almost 
covers the 5,650 – 5,850 GHz amateur band. 
The gain of this antenna is around 41 dBi. The 
current Tropo SARL record on the 5,7 GHz 
band SSB stands at only 151 km as estab-
lished by Ivo Chladek, ZS6AXT, and John Sy-
go, ZS6JON, in 2003. The SARL EME record 
was recorded between Ivo, ZS6AXT and 
W7CNK using CW in 1999 over a distance of 
14 745 km. What has happened to all those 
dishes used by the GPO on their countrywide 
microwave network during the pre-satellite 
era? 
  
The Editor received an e-mail from John Field-

ing, ZS5JF, after the above item appeared in 
SARL News. John says, “Well, a lot of these 
dishes have been decommissioned. 
 Recently the Durban University of Technol-
ogy (DUT) was able to acquire two ex Telkom 
ground stations to use for radio astronomy ap-
plications at 21 cm (1,42 GHz). These two 
dishes were used for data links to the UK via a 
satellite at about 12 GHz, but with the fibre-
optic cables being now functional they were re-
dundant. These were dismantled at the Telkom 
site at Malvern, Durban and 1 is now being 
erected at the Monteseel site of ZS5JF and the 
second at the DUT campus in Durban. These 
two dishes will be linked to form an interferom-
eter with a baseline of about 35 km. This tech-
nique of using two antennas separated by a 
distance synthesises a larger antenna, in this 
case a virtual dish of 35 km in diameter. Con-
sequently, the beam width obtained is the 
same as a single antenna of 35 km in diame-
ter, at 21 cm the beam width is 0.0004-degrees 
equating to a gain of 111 dBi. Each antenna at 
21 cm has a predicted gain of 34 dBi and a 
beam width of 3.2-degrees. 
 Many of the Telkom dishes are used in 
point to point links and these will stay in service 
for the near future but the ground stations are 
now being dismantled as the newer fibre optic 
trans-continental links offer better performance. 
The remaining antenna at the Malvern site is a 
9 m diameter Andrews ground station that is 
being kept as a backup in case of link failure. 
This was too large to dismantle, as it weighs 
over 4 tons! The 4,6 m antennas are Andrews 
and the total mass of these is about 600 kg 
each. 
 The attached picture shows our project su-
pervisor, Stuart MacPherson, ZR5SD, of DUT 
at the Malvern site with one of the 4,6 m anten-
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nas before dismantling. The 9 m antenna is 
mounted on an elevated platform at roof level 
of the Malvern building, about 15 m above the 
ground. This antenna has full motor drive for 
azimuth and elevation; the 4,6 m antennas 
were manually set and locked down on the sat-
ellite. The current work is motorising the 4,6 m 
antennas with automatic tracking to follow an 
object.” 
 
Meteor Showers for the months of Novem-
ber, December and January 
 Northern Taurids: 20 October – 10 De-
cember, peaking 12 November 
 November Iota Aurigids: 1 November – 
23 November, peaking 15 November 
 Leonids: 6 November – 30 November, 
peaking 17 November 
 Alpha Monocerotids: 15 November – 25 
November, peaking 21 November 
 Phoenicids: 28 November – 9 December, 
peaking 6 December 
 Puppid-Velids: 1 Dec – 15 December, 
peaking multiple 
 Monocerotids: 27 November – 17 Decem-
ber, peaking 9 December 
 Sigma Hydrids: 3 December – 15 Decem-
ber, peaking 12 December 
 Geminids: 4 December – 17 December, 
peaking 14 December 

 Comae Berenicids: 12 December – 23 De-
cember, peaking 15 December 
 December Leonis Minorids: 5 December 
– 4 Feb., peaking 20 December 
 Ursids: 17 December – 26 December, 
peaking 22 December 
 Zeta Aurigids: 14 December – 16 January, 
peaking 13 January 
 Quadrantids: 28 December – 12 January, 
peaking 3 January 
 The Leonids, Geminids and Quadrantids 
are major showers with visual hourly rates of 
15, 120 and 120, respectively and suitable for 
analogue contacts while the rest are effective 
on the digital modes. 
  
News in brief  
 # Graig Hartman, ZS5CD, is running a bea-
con on 50,325 MHz from Durban. 
 # The Secunda BACAR III balloon was suc-
cessfully launched on 3 October and reached a 
maximum height of 33 212 metres. 
 # Start planning now for the PEARS Nation-
al VHF and UHF Contest on 15 to 17 January 
2016, its the summer VHF/UHF contest of the 
new year when excellent propagation condi-
tions exist.  
  # Watch out for long distance VHF open-
ings during the summer months. 

 Wishing you all the  
compliments of the season! 

(VHF, UHF, SHF and EHF News from page 34) 

Saturday 7 November - The RaDAR Challenge 
  
Sunday 8 November - Remembrance Sunday; 
PEARS HF Contest; SARL Youth Net on 7 070 
kHz 
  
Wednesday 11 November - Armistice Day 
  
Saturday 28 and Sunday 29 November - CQ 
WW DX CW Contest 
  
1 to 31 December - Youngsters on the Air 
Month 
  
Thursday 3 December - Day for Disabled Per-
sons and Amateur Radio 
  
Saturday 6 December - SARL Summer Digital 
Contest 
  

Saturday 12 and Sunday 13 December - ARRL 
10 metre Contest 
 
Thursday 31 December - destroy your copy of 
the 2015 SARL Blue Book; end of YOTA 
month; end of 2015 CQ DX Marathon 
 
Friday 1 January - 2016 SARL Blue Book is the 
only valid document; start of the 2016 CQ DX 
Marathon  
  
Saturday 9 and Sunday 10 
January - Hunting Lions in the 
Air 
 
Friday 15 to Sunday 17 Janu-
ary - the PEARS VHF/UHF 
Contest 
 
Saturday 23 January - Summer QRP Contest 

Contesting and other Activities in November to January 
Dennis Green, ZS4BS 
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T 
his article intended to provide all the 
essential information (measurements, 
tips for materials etc.) to home-brew a 
6 band hexagonal beam.  

 The first part will concentrate on the essen-
tial measurements so you can get going on 
building a Hexbeam using your own imagina-
tion when it comes to materials, construction 
and sourcing. 
  The second part has some hints and tips on 
construction technique and material sourcing 
with associated pricing. In addition, some use-
ful web links to hexagonal beam information is 
included 
 
Basic structure 
 The hexagonal beam resembles an “inside-
out” umbrella and consists of a central hub, a 
non-conductive pole (PVC usually) rising from 
the centre of the hub and six non-conductive 
spreaders (normally fibreglass) radiating out-
ward equidistantly from the hub. The hexago-

nal beam consists of two wire elements (a driv-
en element and a reflector) per band and these 
are strung on the spreaders. The spreaders 
are pulled upwards into the inside-out umbrella 
form to provide tension for the antenna ele-
ments, as well as depth required to separate 
the different band elements from each other. A 
picture is worth a thousand words, so here is 
what a completed Hexbeam looks like. The 20 
metre elements are at the top of the spreaders 
(being the longest), with the subsequent bands 
(17, 15, 12, 10 and 6) spaced at intervals down 
the spreaders toward the hub in the middle.  
 
Getting started - constructing elements 
 You need to construct an element “set” per 
band. This means you will end up with one 
long wire to string to the spreaders for each 
band, incorporating the reflector and both sides 
of the driven element. Graphically this looks as 
follows (Later this will make sense and we will 

(Continued on page 37) 

Building the broadband version of a 6 Band 
 (6 - 20 metre) Hexagonal Beam 

Roger Jones, ZS6RJ 
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string and form the one long wire into the hex-
agonal beam shape): 

 The elements lengths I am supplying as-
sume the use of AWG (American Wire Gauge) 
#14 stranded wire, covered with insulation. In 
our language, that is wire with a diameter of 
1,63 mm or 2,08 mm

2
. As with all antenna 

building, increasing or decreasing the diameter 
of the wire (and using insulated as opposed to 
non-insulated wire) will change the length of 
wire required for resonance on a given band/
frequency. Slight diameter variations (0,25 mm 
or so) will not matter, as the antenna is inher-
ently broad banded.  
 The wire you should use for your elements 
this looks something like this:  

 The spacers should be made from strong 
UV resistant non-conductive cord. UV treated 
nylon works well. In terms of connecting the 
wire segments to the nylon segments, you can 
adopt any method you want. I went with the 
crimping route as follows:  

 But you can also keep it simple and merely 
make (small) loops in the end of your antenna 
element wires, soldered to make them robust, 
through which you can thread and tie the 
lengths of nylon required for the spacer sec-
tion. In this case, make sure you measure and 
cut your wire so the resonant lengths are 
measured to the end of the loop you have 
formed each side of the wires. The same goes 
for the total length of nylon spacers - measure 
from the apex of the loop on each side. In other 

words, you are going to have to add a bit of 
length to the figures in the table below to make 
your loops if you use this method.  
 Here is the table of measurements you 
need to construct your six element sets:  

  When you finally string your elements 
through loops on your beam spreaders, you 
are going to end up with this shape per ele-
ment set on each band (looking at the antenna 
from the top - bird‘s eye style):     

 You will notice that there is a bend and 
small part of the reflector each side just before 
it meets up with the non-metallic nylon spac-
ers. This is where the reflector is strung 
through the two horizontal spreaders and it is 
intentional. For all bands, you should allow 10 
cm of the wire at the ends of the reflector to 
protrude forward of the spreaders, per the fol-
lowing picture (top of page 40).  
 
The connector post in the centre of the hub 
 This looks as follows once constructed and 
ties the ends of the two halves of the driven el-
ement to the common feed point. 
 The first picture shows the bottom of the 

(4:1 Current Balun from page 36) 
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All Measurements are in centimetres   
Ban

d 
1st half 
of driv-
en ele-
ment 

Nylon 
spacer 
cord 

Reflec-
tor 

Nylon 
spacer 
cord 

2nd half 
of driv-
en ele-
ment 

20 543,5 61 1 026 61 543,5 

17 421,5 47 799 47 421,5 

15 359,5 40,5 683 40,5 359,5 

12 303 34 577 34 303 

10 265,5 30,5 508,5 30,5 265,5 

6 145,5 16,5 280 16,5 145,5 
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centre post with the feed line coax connector in 
place and directly above that the bolts to which 
you will connect the ends of your 6 metre ele-
ments.  

 The second pic-
ture shows the rest of 
the elements for the 
other bands attached 
progressively above, 
with 20 metres at the 
top. The diagram be-
low shows the spac-
ing you should use on 
the centre post be-
tween elements. Like 
element lengths, 
these spacing’s are 
critical in order to 
avoid interaction be-
tween the elements. 
The post can be made 
of any non-conductive 

material. 50 mm PVC pipe is ideal. My post 
shown in the picture is a split pole, with the two 
halves able to slide into each other. Thus, I 
could open it up and “hide” the wiring from the 
connecting bolts to the coax feed point. This is 
not necessary and you can use wire, terminal 
blocks and coax on the outside of a 50 mm 
pipe. More on how to feed the hexagonal beam 
properly later in this article. 

 
The spreaders  
 Your spreaders need to be long enough 
that they will form a diameter of around 6,5 me-
tres at the top of the centre post, when pulled 
into the “inside-out" umbrella shape. This will 
allow the longest element set (20 metres) at 
the top to be strung and held taut. They should 
be connected to the centre hub at equidistant 

(4:1 Current Balun from page 37) 
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intervals. The curvature you are going to get on 
your elements varies greatly with the type of 
material used. Tapered fishing rods, for exam-
ple, tend to have quite a bit of their length hori-
zontal coming out from the hub, before curving 
steeply upwards at the ends. This is not ideal, 
as it causes problems keeping the element 
sets parallel to each other as you move down 
the post to the higher bands. What you are 
aiming for is a constant as possible curvature. 
 This is more easily achievable by the use of 
hollow nested fibreglass poles, and using three 
sections each consecutively smaller than the 
previous one per spreader (a bit like a tele-
scopic car antenna - remember those'?). Good 
luck finding these locally! As mentioned previ-
ously, I will cover materials and construction in 
the next article. The aim of this article is to 
equip you with the theoretical information 
needed to build the hexagonal beam, and 
leaves the practical side of it to you for now!  
 Thus, your spreaders will radiate from the 
hub as follows:  

 Again, we will cover making a hub and 
spreader/tower attachment techniques later in 
the article, but you can see the route I have 
gone here clearly - U-bolts with a diameter 
close to that of my spreaders. The bolt through 
the middle of the spreader between the U-bolt 
helps reduce movement - not entirely neces-
sary, strictly speaking. The spreaders are 
pulled up into their shape by attaching tension-

ing nylon ropes to the end of the spreaders and 
running them to the top of the post in the cen-
tre. Do this before starting to string your ele-
ment sets on the spreaders.  
 
Feeding the Hexagonal Beam  
 This antenna is fed with a single 50 Ω coax 
line to the rig - one feed line for 6 bands! Look-
ing at the centre post in the earlier picture, you 
connect all the left terminal nuts together and 
all the right terminal nuts together and feed one 
side to the centre of the coax connector and 
the other to the outer of the connector. It does 
not matter whether the left or the right set is 
connected to the centre or outer of the con-
nector.  
 You may use either RG-213 50 Ω coax 
(very difficult to work with) or heavy (at least 4 
mm) cable (similar to that supplied with HF rigs 
to connect them to power supplies) to make thr 
connections to the terminals and female coax 
connector at the bottom of the centre-post.  
 What is of paramount importance is the fol-
lowing: start down at the bottom (closest to the 
hub) and connect wire to your GM terminals. 
Move up and connect these to the 10 m termi-
nals and so on until you get 
to the Q of the centre post. 
Then make a tight U-turn 
with your feed cable and 
run it all the way back g the 
post before connecting it to 
the coax connector at the 
bottom.  
 You are going to ask me 
why, and the main reason 
for this is to assist with de-
coupling the antenna from 
the feed line, as well as 
maintaining close to a 50 Ω 
match for the coaxial feed 
line.  
 Here is a pic of an old 
Hexbeam I made with the 
coax on the outside to 
demonstrate the feed tech-
nique. 
 Built to these specifica-
tions, the antenna is broad-
band by nature and at my 
QTH at 50 feet (15 metres) 
is providing an SWR of 1.3 
to 1 or less on all bands 
from the start of the CW 

(4:1 Current Balun from page 38) 
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portion right up to the top of the phone section. 
For those of you adventurous enough to exper-
iment with your own materials and techniques l 
hope this first part gives you enough infor-
mation to try to build one.  
 Although this antenna will give you good 
results from around 25 feet up - the usual rule 
of thumb applies - the higher the better, gener-
ally speaking (not always, of course, depends 
on which take off angle is best for the prevail-
ing band conditions). However, this is an an-
tenna you can build and support on a relatively 
"flimsy" pole at low heights - you will still work a 
lot of DX.  
 Now we will go into detail on materials, di-
mensions of materials, costs and alternative 
methods for various aspects of the building 
process.     

RF Choke 
 By far the best 
and easiest way of 
achieving this is by 
means of placing 6 
or 7 ferrite beads 
over the feed line 
just below the hub 
of the antenna as 
follows (use a cou-
ple of tie-downs 
pulled tight below 
the beads around 
the coax to keep 
them in place and 
wrap them with in-
sulating tape to 
stop movement and 
wear on the coax).  
 You may also 
use a coax choke - 
form the coax into 6 
parallel loops with a 

diameter of around 20 cm - again, just under 
the centre hub.  
  
Build a “Test” Hex with Cheap Materials!  
 Build a hex for around R150! If you want to 
get a feel for a hexagonal beam very cheaply, 
you can build a monobander out of cheap ma-
terials before you go all-out on a solid 6 
bander. In one afternoon or less, using a bit of 
marine ply for the centre-hub and electrical 
conduit for the spreaders with 3 mm bare cop-
per earth wire for the elements, you can cobble 
together a hex. Drill holes in the marine ply and 
fasten the electrical conduit to this with two or 
three heavy-duty tie-downs. Use hose clamps 
positioned at the right intervals with tie-downs 
clamped through them pulled into small loops 
to allow for the stringing of the element wires.  

 For a centre-post, use a length of 50 mm 
PVC plumbing pipe. I would suggest screwing 
a short stub of timber onto the top and bottom 
of the marine ply (around 10 cm on the top for 
the post to slide over and 30 cm on the bottom 
to strap to a mast). You could use small steel 
right-angle brackets for this around the wood 
stubs. I would suggest building a hex for 12 or 
15 metres using this type of material, because 
electrical conduit is rather flimsy. If you want to 
build one for 17 or 20 metres, you can put 
“stiffeners" between the spreaders around half-
way up. This is easily achieved by inserting 4-
way junction connectors for electrical conduit.  
 
Materials for Building a Long Lasting Hex-
agonal Beam 
 Spreaders (by far the biggest challenge): 

(4:1 Current Balun from page 39) 
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 Fishing rod blanks will give you a service 
life of around 3 or 4 years in our sun. Expect to 
pay in the region of R1 600 for six blanks if you 
purchase them directly from a local manufac-
turer. I bought mine for my first hex from Blue 
Marlin Fishing Rods in East London. They sent 
them up to me via courier when made.  
 For a long lasting spreader with relatively 
uniform curvature one should use nested fibre-
glass with a thicker wall diameter. I am current-
ly using really nice ones I brought in from the 
States with a 3 mm wall thickness and a 26 
mm outer diameter on the thickest section (the 
one bolted to the hub): Each spreader consists 
of three sections that clamp together with a 
hose clamp. If anyone knows where to source 
such material in South Africa - please share 
the secret! The good news is that they break 
down into around 15 metre lengths for ship-
ping. Be prepared to pay 10% duty, 14% VAT 
and R800 upwards for shipping (on which VAT 
is also levied, of course). A good company to 
source such spreaders from is http://
www.mgs4u.com/fiberglass-tube-rod.htm 

 
The centre hub  
 If you look at commercial hexagonal beams 
(e.g. http://www.hexbeam.com/), you will note 
that a lot of advertising hype goes into the fact 
that they feature lightweight aluminium laser-
cut centre hubs, etc. This is absolutely not nec-
essary, your radiated signal is not going to 
know the difference, I promise! I generally fab-
ricate my centre-hub from a piece of mild steel 
3 mm plate available from any hardware store 
(Newlands Steel in Pretoria stocks) for around 
R40. A major benefit of steel is that it is easily 
weldable without resorting to a MiG welder. I 
draw out my hexagonal shape and cut it out 
with an angle-grinder. In terms of weight, steel 
is maybe 900 g to 1 kilogram heavier, but as 
this is centred directly over the middle of your 
tower or pole, it will have no appreciable effect.  
 Of course, if you go the steel route, make 
sure you prime and paint the hub properly. In 
order to make provision for fastening it to (1) a 
50 mm mast underneath and (2) the PVC pipe 
for the elements above, I simply weld a short 
length of 40 – 50 mm diameter angle iron to 
either side in the centre. To these I weld four 
rectangular tabs on the sides (with holes drilled 
in them) fabricated from the hub offcuts 
through which I pass two 50 mm U-bolts top 
and bottom. The example shown has been ex-
posed to the weather for just over three years 
and never repainted. The condition is still fine 
for R50 worth of materials!   

 That about covers the home brewing of a 
hexagonal beam. All the rest of the small hard-
ware has been mentioned during the course of 
this series of articles, but to recap, you are 
looking at: 
 
Nuts and bolts for attaching elements and feed 
line to the centre-post  

(4:1 Current Balun from page 40) 
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U-bolts of varying sizes for attaching spreaders 
and the hub  
Many hose clamps!  
Many thick cable-ties!  

Ferrite beads for an RF choke (six or more)  
Insulating tape  
50 Ω coax feed line of any length  
Last but not least — ingenuity!  

(4:1 Current Balun from page 41) 

T 
he main purpose of a NVIS antenna is 
to be able to do local communication 
on HF. With local communication, I 
mean having an antenna that covers 

the area of your country or even less or more 
 During the recent HAMNET Exercise, the 
decision was made to try out an old overhead 
220-v supply line. The height of this length of 
cable was about 4 m above ground and run-
ning north to south 
 The problem was what to tune it with. We 
needed a fast tuning antenna that can quickly 
tune to any frequency in the spectrum of opera-
tion covering from 1,8 to 30 MHz 
 The ICOM AT-130 antenna tuner has 
proved itself over the years as a very reliable 
tuner – it only has one draw back. That is the 
reason it is a spare lying around to be used for 
any project or quick test. The draw back is that 
it can not handle high environmental tempera-
ture as found in the desert environment here in 
southern Namibia The processor tends to go 
haywire or shall we say it just star clicking. 
Enough of the drawback issue!  
 I connected the output side of this tuner to 
the one end of the 220-v supply line and the 

earth was connected to the actual pole and the 
anchor cable of the pole. 
 The results were very surprising. The radio 
used was the commercial IC-78, which is the 
same as the amateur model IC-718. It is also a 
very robust and solid base station that can han-
dle a lot of heat. 
 Communication was solid with no problem 
in hearing any station participating. As far as 
noise levels, it also surprised me, as there was 
absolutely no high noise level at all which 
made receiving perfect. 
 A lot can be written about various NVIS an-
tennas. Nevertheless, with tests done by Rus-
sell, V51RJ, and myself using NVIS style an-
tennas, we can really say it does give good re-
ception as well good signal reports without hav-
ing to even think about adding a linear amplifi-
er. 
 I think playing with various types of balun 
designs and feed line designs this type of an-
tenna might be used without an antenna tuner. 
Again, it is a long wire running parallel to the 
ground at about 4 m above ground level. 
 Do try it. You might be surprised with the 
results. 

The NVIS antenna and the Hamnet Exercise 
Pieter Jacobs, V51PJ 

HF Happenings 
 
The HF Happenings 
newsletter is published 
weekly and contains 
contest news, African DX 
news and other items of 
HF interest. It is distribut-
ed by e-mail and it is free 
of charge.   
 Send an e-mail to 
hf_happenings-
sub-
scribe@yahoogroups.co
m to get your copy! 

The guys who brought 
ZS9HEL to your radio! 

mailto:hf_happenings-subscribe@yahoogroups.com
mailto:hf_happenings-subscribe@yahoogroups.com
mailto:hf_happenings-subscribe@yahoogroups.com
mailto:hf_happenings-subscribe@yahoogroups.com
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D 
ie Suid-Afrikaanse Radioliga het ‘n 
suksesvolle jeug inisiatief wat deur 
Koos Fick, ZR6FCK, bestuur word. In 
antwoord tot hierdie dinamiek, is die 

radio amateurs van die Sasolburg Radioklub 
deur hulle jongmense uitgedaag om ook by te 
dra tot nuwe radio amateurs in die stokperdjie. 
 Tydens die omswerwinge tussen verskeie 
klubs en amateur vriende, is die gevoel gekry 
dat ouers, spesifiek die radio amateur Pa’s, nie 
noodwendig hul kinders betrek in die radio ka-
mers nie. Hoekom? Amateur radio is juis ‘n be-
sonderse manier om jou eie kinders iets sinvol 
in die lewe te leer. 
 Wat leer so ‘n kind? Selfstandigheid, verant-
woordelikheid, verantwoordbaarheid, selfver-
troue en ook respek vir ander mense. Bel-
angrike lewensvaardighede wat geen skool ooit 
aan jou kind kan gee nie! 
 Riaan Greeff, ZS4PR, het op aandrang van 
sy radio amateur klub vriende die uitdaging op-
geneem deur ‘n groep jongmense reeds in Ok-
tober van 2014 bymekaar te trek vir radio ama-
teur klasse.   
 Die jongmense, bestaande uit ZU lisensie 
houers van die Voortrekkers en ook verskeie 

(Na bladsy 44) 

Wat doen jongmense in amateur radio –  
Dit is wat ons gedoen het! 

What are young people doing in amateur radio –  
This is what we did! 

Riaan Greeff, ZS4PR – Voorsitter / Chairman Sasolburg ARK/ARC 

T 
he South African Radio League 
launched a major youth initiative which 
is managed by Koos Fick, ZR6FK, In 
response to this, the Sasolburg Radio 

Club was challenged by their own young peo-
ple to allow them to become involved in ama-
teur radio. 
 Through years of friendship, the author real-
ised repeatedly that parents are not involving 
their own children in their own hobby experi-
ences. Fathers are not sharing amateur radio 
with their own kids. Why? Amateur radio is the 
very type of activity that will allow children to 
become familiar with technology. 
 What would such a child learn? Independ-
ence, responsibility, self-confidence and re-
spect for others. These are important values 
and skills that no school will ever teach your 
child. 
 On serious invitation from his fellow radio 
amateurs in the club, Riaan Greeff, ZS4PR, ac-
cepted the challenge to start preparing young-
sters for the October 2014 radio amateur ex-
amination. 
 The youngsters consisted of Voortrekkers 
with ZU licenses and a number of unlicensed 

(Continued on page 44) 
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ongelisensieerde jongmense gewees. Teen die 
eksamen datum in Oktober 2014 was die 
jonges nie gereed vir die eksamen nie. Dus is 
die klasse vroeg Januarie 2015 hervat. Die ZU-
en Klas A sillabus is vergelyk. Die Klas A opsie 
is op besluit, die voordeel, soos deur een van 
die jonges raakgesien, is dat hulle nie weer ‘n 
eksamen hoef af te neem voor hulle die oud-
erdom van 25 gaan bereik nie. Dus is ‘n 
oorskakeling van klas B na klas A nie nodig nie. 
Die voordele van die klas A lisensie is natuurlik 
ook dat dit ‘n internasionale HAREC verseker. 
 Die Sasolburg Radioklub is lank reeds 
bekend vir die aangename kampe tydens HF 
Velddag kompetisies. In Februarie 2015 is al 
die jong kandidate tydens die HF Velddag kom-
petisie goeie geleentheid gebied om al die prak-
tiese fasette van amateur radio stasies mee te 
maak. Tydens die kampe word selfs handradios 
ingespan om die jong klomp in kontak met me-
kaar te hou wanneer hulle oral op die Doorn-
kloof plaas rond loop. Op hierdie wyse ken 
almal al basiese radio prosedures teen die tyd 
wat die naweek verby is.   
 Speel met jou kinders en leer hulle hoe om 
‘n radio te hanteer. Jy sal verbaas wees hoe 
slim ‘n sewejarige met ‘n radio is! Ons almal het 
al gesien hoe vinnig hulle die selfoon of tablet 
bemeester – hoeveel makliker is ‘n radio dan 
nie? 
 Die geheim van ‘n suksesvolle radio klub is 
om die hele gesin te betrek by die naweek. 

(Jongmense in amateurradio vanaf bladsy 43) 

(Na bladsy 45) 

Jaco Delport, ZS6KJ, Chané Greeff, ZS4CG, Jaco le Roux, ZS6PX, klubvoorsitter/club chairman 2014-15 
en/and Imile de Bruin, ZS6IDB.  

children. By the time the October 2014 RAE 
was to be written, none of these youngsters 
was ready. The RAE classes were then re-
sumed from January 2015. The ZU and the 
Class A syllabus were compared. The Class A 
option was selected because of the advantages 
that one does not have to re-write the RAE be-
fore the age of 25, so there is no conversion 
from Class B to A. The Class A license also al-
lows for the international HAREC to be award-
ed. 
 The Sasolburg Radio Club is known for its 
love of camping while participating in the HF 
Field Day contests. In February 2015, all the 
youngsters were taken to Doornkloof and be 
part of the club station. Many facets of amateur 
radio are experienced during these camps. The 
kids are given handheld radios while exploring 
the vast Doornkloof Voortrekker farm. It also al-
lows the parents to be in contact with them. 
From this, the youngsters are practicing radio 
procedures. 
 Play with your children and teach them how 
to operate a radio. One will be surprised by wit-
nessing how a 7 year old can pick up radio pro-
cedures. We all know how fast they are learn-
ing to operate smartphones! 
 The secret to a successful radio club is to 
involve the whole family for the weekend. Dur-
ing the weekend, different members are en-
couraged to share other hobbies. Telescopes 
and observation of stars, flying model planes 

(Young people in amateur radio from page 43) 

(Continued on page 45) 
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Tydens die naweek het die lede verskillende 
ander stokperdjies ook kom wys. Teleskope en 
sterrekunde, modelvliegtuigie vlieg en ‘n 
konsert wat deur die klomp meisies op die 
planke gebring is, was maar van die kreatiewe 
maniere wat almal mekaar vermaak het.  
 Terug by die RAE aande, tydens die klasse 
het verskeie klub lede op verskillende 
geleenthede kom klas aanbied om al die fasette 
te verduidelik. Die jonges is twee weke voor die 
RAE, ‘n fop-toets gegee om te sien of hulle in 
Mei gereed sou wees vir die RAE.  Hulle oortref 
toe reeds alle verwagtings! In Mei 2015 skryf 
hulle die RAE en slaag die vraestelle gemaklik. 
Welgedaan! 
 Die Sasolburg Radioklub is dus trots om aan 
te kondig dat ons met die afgelope amateur 
eksamen van Mei 2015 weer 100% slaagsyfer 
behaal het. Daar was vyf kandidate wat in Van-
derbijlpark by VUT geskryf het en almal het hul 
klas A volle lisensie geslaag. 
 Die drie jongmense het tydens ŉ spesiale 
klub vergadering hulle nuwe lisensies en HAR-
EC sertifikate ontvang. Hulle is dan ook nou 
lede van die Sasolburg Radioklub en ook van 
die Suid-Afrikaanse Radioliga. Die Liga ken lid-
maatskap toe aan alle suksesvolle radio ama-
teurs wat die eksamen slaag. Die ander twee 
nuwe radio amateurs is Friedrich Jannasch, 
ZS4WJ, van Sasolburg en Tienie Thiart, 
ZS4THI, vanaf Parys.   

(Jongmense in amateurradio vanaf bladsy 44) 

(Na bladsy 46) 

and a theatrical play put up by the young girls 
for their parents are some of the creative ways 
everyone was entertained. 
 Returning to the RAE, the classes continued 
to build on the experiences of the camp. Two 
weeks before the actual RAE examination date, 
the candidates wrote a mock test. The results 
were positive and final preparations were made 
for the RAE. In May 2015, they wrote the RAE 
for an easy but fair pass. Well done! 
 The Sasolburg Radio Club is proud to an-
nounce that 100% pass rate was achieved. Five 
candidates wrote at the VUT in Vanderbijl Park 
and all passed the Class A license requirement. 
 The three youngsters were presented their 
new licenses and HAREC certificates at a spe-
cial club meeting. They are now members of the 
South African Radio League and the Sasolburg 
Radio Club. The League gives membership to 
all new RAE candidates that passed the exami-
nation. The other two candidates are Friedrich 
Jannasch, ZS4WJ, from Sasolburg and Tienie 
Thiart, ZS4THI, from Parys. 
 Chané was the youngest Class A candidate 
that passed. Not bad for a grade 7 learner from 
Lumiëre Primary School in Vaalpark. She is the 
first radio amateur from that school. Jaco Del-
port is a learner from Sasolburg Technical High 
School. Imile is a young entrepreneur from Ve-
reeniging. 

(Young people in amateur radio from page 44) 

(Continued on page 46) 
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 Chané is die jongste kandidaat in die land 
wat geskryf en geslaag het. Glad nie sleg vir ŉ 
graad 7 leerling van Lumiëre Laerskool in Vaal-
park nie. Sy is dus ook nou die enigste, dalk die 
eerste ooit, radio amateur in hierdie skool! Jaco 
Delport is vanaf HTS Sasolburg en Imile de 
Bruin is ŉ bekende jong entrepreneur vanaf Ve-
reeniging.   
 Baie geluk aan hierdie jong dinamiese men-
se wat nou ook die opwindende wêreld van am-
ateur radio betree.   
 
Wat doen die klub in antwoord tot hierdie 
sukses verhaal. 
 Die klub reël dat die jongklomp op 2 m aktief 
inskakel. Die jongklomp gaan toe voort om 
eerstens 2 m kwart golf antennas te bou. Dit 
stel hulle in staat om binne ‘n naweek aktief te 
wees op die klub herhaler 145,600 MHz en ook 
op die Vaaldriehoek herhaler ZS6VTB via 
145,6375 MHz. Die VTB herhaler stel hulle in 
staat om via Echolink met internasionale radio 
amateurs kontak te maak. 
 Stephanus Nell in Amerika kom toe te hore 
dat sy neef Jaco Delport nou ‘n radio amateur 
is. Hulle gebruik die VTB herhaler om kontak te 
maak en in Augustus tydens Stephanus se be-
soek aan Suid Afrika gee hy die Jaco ‘n radio 
en ook ‘n rekenaar met LINUX toepassings wat 
hom in staat stel om soveel meer op amateur 
radio te bereik.    
 Die jong klomp voel oor amateur radio soos 
ons ouer manne destyds oor amateur radio ge-
voel het - Lus Vir Die Stokperdjie! 
 Chané en Jaco Delport nader toe die klub 

(Jongmense in amateurradio vanaf bladsy 45) 

(Na bladsy 47) 

 Congratulations to these dynamic young 
people now entering the exciting world of ama-
teur radio. 
 
What does the club do in response to this 
success? 
 The first step is getting them on 2 m VHF to 
become part of the normal club communication 
activities. A construction day is organised 
where the newbies construct quarter wave an-
tennas. Then radios are made available and 
soon all of them are on the air and meeting the 
rest of the club members. 
 This enables them to activate the 145,600 
MHz Sasolburg repeater. They can activate the 
145,6375 MHz Vereeniging repeater, ZS6VTB. 
Via this repeater they discover Echolink and 
discover the fun of meeting international radio 
amateurs.  
 Stephanus Nell from America then heard 
that his nephew, Jaco Delport is a radioama-
teur. They started to use the VTB repeater to 
talk and then make plans to meet. During Au-
gust 2015, Stephanus visited South Africa and 
presented Jaco with a new handheld radio as 
well as a LINUX based computer loaded with 
amateur radio related software. All this leads to 
Jaco discovering so much more of the wonder-
ful things amateur radio have to offer. 
 The youngsters feel like us older amateurs 
used to feel years ago - Discovering New As-
pects Everyday! 
 Then Jaco and Chané approached the club 
and suggested setting up a special youth sta-
tion during the ZS50SRK festival. They invited 

(Young people in amateur radio from page 45) 

(Continued on page 47) 
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komitee en stel voor dat hulle ‘n spesiale jeug 
stasie tydens die ZS50SRK fees wil opstel. 
Hulle nooi toe vir Koos Fick, die Liga se Jeug 
Koördineerder, na die geleentheid en kuier ron-
dom wat die jeug vir amateur radio kan be-
teken. Dit trek toe ook heelwat aandag en 
daagliks is hulle aktief op verskeie bande. Selfs 
die Liga se visie president, Nico van Rensburg, 
ZS6QL, het hulle geluk gewens met die aktiewe 
deelname in amateur radio. 
 Die naweek na die klub se 50-jaar fees, 
besluit die twee ook om ‘n veldstasie by die 
Fakkel skool in Sasolburg op te rig. Hulle neem 
toe deel aan die tweede been van die SARL se 
Nasionale Velddag namens die klub. Hulle hou 
ZS50SRK op die lug en bereik meer as 37 000 
punte.   
 Hulle leer ook dat uithouvermoë ‘n groot 
deel uitmaak van ‘n kompetisiestasie. Harde 
werk gaan nooit ongesiens verby nie. 
 Tydens die Sasolburg Radioklub se AJV op 
3 Oktober 2015 gee die klub komitee erkenning 
aan Jaco en Chané.  
 Jaco ontvang die ZS6FZ Tegniese Buis tro-
fee vir sy behulpsaamheid tydens die 50 jaar 
fees. Hy het heelwat gehelp om die reuse 400 
m lus-antenne te span, veral waar die “ou top-
pies” nie rats genoeg was nie. Hy is ook handig 
met aluminium en het help werk aan die herstel 
van vier groot HF antennas tydens die 24 Sep-
tember lang naweek. Riaan, ZS4PR, skenk 
hom toe een van sy eie TH3-jnr antennas ter 
voorbereiding vir wanneer Jaco sy eie HF stasie 
gaan opstel. 
 Chané ontvang die Hout-mikrofoon trofee. 
Sy verdien dit vir haar besonderse wyse 
waarmee sy tydens kompetisies ZS50SRK 
beman het. Haar helder stem dra maklik op ra-
dio golwe, en dit verseker dat stasies makliker 
antwoord vergeleke met die growwe stemme 

(Jongmense in amateurradio vanaf bladsy 46) 

(Na bladsy 48) 

Koos Fick, the SARL Youth Coordinator to this 
event on 5 September 2015 and had a long 
meeting sorting out the challenges of young 
amateurs. A lot of attention is drawn and they 
are active everyday on various bands. The vice 
president of the League, Nico van Rensburg, 
ZS6QL, congratulated them on their achieve-
ment and enthusiasm. 
 The weekend following the 50th festival, the 
two youngsters proposed to the club committee 
the participation in the second leg of the SARL 
National Field Day on 12 September. They acti-
vated ZS50SRK and earned over 37 000 
points! During this contest, they learnt about 
endurance while operating the station for long 
hours. Hard work always pays off. 
 During the Sasolburg Radio Club’s AGM on 
3 October 2015, the club committee acknowl-
edges their efforts and participation. 
 Jaco received the ZS6FZ Technical Radio 
Valve trophy for his unique assistance during 
the 50-year festival. He helped a lot with the set 
up of the 400 m long loop antenna that was put 
up, especially where the “old toppies” were not 
agile enough! He is also handy with aluminium 
and spent the long weekend helping refurbish-
ing four multiband HF antennas. Riaan, 
ZS4PR, then donated one of his TH3-jnr trib-
and antennas to Jaco who promptly started to 
set it up at his QTH in preparation of his own 
station. 
 Chané received the Wooden Microphone 
trophy. This is for the way she conducted her-
self on the air operating the ZS50SRK call sign. 
Her clear voice carries well on the radio waves 
and it ensured that a lot of attention was drawn 
during the contests. 
 The club trophies and traditions assures the 

(Young people in amateur radio from page 46) 
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van die ou manne!   
 Die klub trofee en tradi-
sies verseker dat selfs 
nuwe klub lede die nodige 
erkenning sal ontvang 
wanneer hulle op be-
sonderse wyse die klub se 
naam hoog hou.  
 Die Sasolburg Radi-
oklub se bydrae tot die on-
twikkeling van amateur ra-
dio mag nooit ongesien 
verby gaan nie. Tydens die 
klub se 50 jaar van ama-
teur radio is daar baie ra-
dio amateur vriende wat die RAE klasse kom 
bywoon het, wat aktief op die radio golwe was, 
en is, en wie ook deur die jare stil geraak het. 
Dit is die verantwoordelikheid van die aktiewe 
lede om die jongmense bloot te stel aan die te-
gnologie van amateur radio.   
 Verskeie ander klubs is ook moontlik besig 
met die ontwikkeling van jong mense in ons 
stokperdjie.   
 
Wat doen jou klub om nuwe amateurs be-
trokke te kry?  
 Wat doen jou komitee met jong amateurs 
was die klub nader vir ondersteuning?  
 Die Sasolburg Radioklub te same met die 
Suid-Afrikaanse Radioliga is beslis ingestel om 
die jongmense te ondersteun. Kyk uit vir Chané, 
Jaco, Imile en die klomp van die Hammies klub, 
die jong klomp van Secunda met die BACAR 
projek, die Voortrekkers met CQ Hou koers en 
ook die Padvinders met die JOTA naweke.   
 Die toekoms van amateur radio is in ons 
jeug gesetel.  Begin sommer by jou eie kinders 
en kleinkinders, hulle vriende, direkte maatjies 
en jy sal verbaas wees hoe die lekker van die 
stokperdjie ook weer jou eie nuuskierigheid aan 
wakker wanneer hulle jou kom vra oor dinge 
wat aangepak word. 
 Ons volgende projek vir die klub is om hulle 
Morsekode te leer. Hierdie modus is in Suid Af-
rika onderbenut. Jong mense daag mekaar 
maklik uit om die hoogste sport te bereik – en 
wraggies gee dit die grootmense ook weer kans 
om die sleutels uit ta haal en af te stof. 
 Hoe lei ons die klomp op. Prakties 
ondervinding! 
 Hulle gaan ‘n “iambic keyer” met PIC mikro-

(Jongmense in amateurradio vanaf 
bladsy 47) 

(Na bladsy 49) 

new members of the value 
of their participation in club 
activities. 
 The contribution of the 
Sasolburg Radio Club to-
wards the development of 
amateur radio as a whole 
must never be forgotten. 
During the 50 years, the 
club acknowledged many 
friends through the RAE 
classes, activities on the air 
and those that became si-
lent keys. It is the responsi-
bility of active members to 

invite and get young people interested in ama-
teur radio and all the technologies involved. 
 Many clubs are involved in developing 
young minds through amateur radio activities. 
 
What does your club do the get more people 
involved?  
 What is your club committee doing with the 
local youngsters that approach the club for sup-
port? 
 The Sasolburg Radio Club together with the 
South African Radio League is dedicated to 
support young people. Be on the lookout for 
Chané, Jaco, Imile, the bunch from the HAM-
MIES club, the guys in Secunda with the 
BACAR project, the Voortrekkers with CQ Hou 
Koers as well as the Scouts with the JOTA 
events. 
 The future of amateur radio is in our youth. 
Start with your own children and grandchildren, 
their friends and you will be pleasantly sur-
prised at the fun the hobby rekindles. Your own 
curiosity will be satisfied as you rediscover am-
ateur radio through the eyes of your children. 
 Our next project for the club is to learn 
Morse code. This mode is totally underutilised 
in South Africa. Young people are challenging 
each other and will do well with this – and at the 
very least, the grownups will be forced to dust 
off the keys and start playing along as well. 
 How do we train the youngsters? Through 
practical experience!  
 An iambic keyer with a PIC microprocessor 
will be constructed. The youngsters have al-
ready downloaded Android apps for their 
smartphones to start learning the Morse char-
acters. The first five characters were learnt in 

(Young people in amateur radio from 
page 47) 
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just one night! They will also construct their own 
keys and soon the practicing and messages will 
be heard on the air! 
 Clubs are invited to participate with the 
Morse lessons. Send an e-mail to 
zs4srk@gmail.com if you would like to become 
involved in training. 
 We hope that the League and youth coordi-
nators will take serious note of the time and ef-
forts various clubs are investing in their youth. 

(Young people in amateur radio from page 48) 

prosesseerders self bou. Hulle het reeds An-
droid Apps opgespoor en afgelaai om daagliks 
sommer met die slimfoon in hulle sak te oefen. 
Die eerste 5 karakters is in een aand geleer! 
Hulle gaan dan ook hul eie sleutels bou en so 
vir mekaar begin boodskappe stuur.   
 Klubs wat met ons wil inskakel met die 
Morsekode lesse, kan gerus ‘n e-pos stuur na 
zs4srk@gmail.com . 
 Ons hoop dat die Liga en jeug koördineerd-
ers ernstig kennis neem van tyd en werk wat 
verskeie klubs in die jeug belê.  

(Young people in amateur radio from page 48) 

A cup of coffee with the editor... 

A 
t one stage I did not believe there 
would be a November/December is-
sue of Radio ZS, not one with an 
‘antenna and feed line’ theme! Thank 

you to the radio amateurs who provided such 
interesting material for this issue.  
 The number of pages in Radio ZS is equal 
to the amount of articles the editor receives 
from SARL members! 
 Looking ahead to 2016, we have field sta-
tion and mobile operation as a theme in Janu-
ary, VHF/UHF in February and Emergency 
Communications in March. Thank you to 
Pieter, V51PJ, and the Sasolburg ARC for the 
bunch of VHF articles already received. 
 Ek wil weereens ons Afrikaanse lede 
aanmoedig om artikels te skryf. Soos julle kan 
sien is hier twee Afrikaanse artikels in hierdie 
uitgawe. Ek plaas jou artikel met graagte. 
 ZS9HEL was in September op die lug va-
nuit die Gamkaskloof of Die Hell daar in die 
Swartberge maar dit blyk dat hulle kan 
geeneen skryf nie! Ek het baie mooi foto’s op 

Facebook gesien oor ZS9HEL, 
en ‘n klompie in hierdie 
uitgawe ingesluit. 
 I would also like to encour-
age the various radio clubs to submit an article 
for our Club Column. Here is an opportunity to 
advertise your Club and its activities. Tell us 
what your Club does, which repeaters are in 
your area and when does the Club meet. 
 Ek wil ook dankie sê aan al die radio ama-
teurs wat betrokke was met CQ Hou Koers en 
Jamboree on the Air in Oktober. Dankie, dat jy 
belangrik was in die lewe van ‘n kind!  
 Thank you to every person who submitted 
material in the past year for Radio ZS. And 
thank you to all the League members who 
have read each issue of Radio ZS - well I hope 
you have! 
 Carina and I would like to wish you and 
yours a very Blessed Christmas and we hope 
you will be spending it with your loved ones. 

The theme for the 
January 2016 Radio 
ZS is field stations 

and mobile operation!  
Closing date for 

articles is 26 
December 2015 

mailto:zs4srk@gmail.com
mailto:zs4srk@gmail.com
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H 
ave you ever thought of trying 160 
metres? Wintertime is the perfect 
time for exploring the "Top Band." 
The atmosphere is relatively quiet, so 

you can mine 160 metres for all it is worth - lots 
of stateside contacts and plenty of DX!  
 If you live on a small lot, you are probably 
muttering, "This guy must be kidding!" Yes, 
most 160 metre antennas are big. A full-sized 
half-wavelength dipole is about 260 feet (80 m) 
long! However, with a little creative design 
work, it is possible to build limited-space anten-
nas that will get you on the band without sacri-
ficing too much real estate. They are not as 
efficient as the full-sized variety, but they will 
get you on the air. Is that not what counts?  
 
My Approach  
 Maybe you have seen designs for half-
sloper antennas. As the name suggests, these 
antennas literally slope down to the ground 
from a tree or tower. Many 160 metre half-
sloper designs require supports that are at least 
50 feet (15 m) tall. The problem is that my tower 
is only 40 feet (12 m) tall. And what about hams 
(like you, perhaps) who don't own towers at 
all’? It was time for a different solution.  
 The typical half-sloper design uses the tow-
er as one-half of the antenna by connecting one 
side of the feed line (normally the shield of the 
coax) directly to the tower. The centre conduc-
tor of the coax connects to a ¼ wavelength wire 
that slopes back down toward the ground. My 
idea was to design a half-size (1/3 wavelength) 
sloper using inductive loading. I decided to 
place the coil directly at the top of the wire (see 
Figure 1). Placing the coil at this location re-
quires the least amount of inductance, but it is a 
trade-off with efficiency.  
 Those amateurs not blessed with a 40 foot 
(12 m) tower can substitute a convenient tree or 
other support (see Figure 2). Just use a wire 
running vertically to ground as your substitute 
"tower." More about this in a moment.  

(Continued on page 51) 

A Reduced-Size Half Sloper for 160 Metres 
Don Kirk, WD8DSB  

Here is a limited-space antenna that will put you on the Top Band!  

Figure 1 - Even a 40 foot (12 m) tower makes a 
convenient support for a 160-metre half-sloper 
antenna.  

Figure 2 - lf you do not own a tower, use a tree! 
The vertical wire (and radials) act as your sub-
stitute tower. Just make sure you secure the co-
ax to the PVC pipe for good mechanical 
strength.  
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Construction 
 A 26 inch (66 cm) length of ¾ inch (19 mm)  
PVC pipe (outside diameter of 1.05 inches [26 
mm]) is used as the coil form. I chose a 26 inch 
(66 cm) long pipe because I wanted to wind the 
coil on one end and attach the opposite end to 
my tower. You can certainly use shorter pipes 
according to your particular requirements. Bear 
in mind that this coil is designed for use with 
100 W transceivers.  
 Wind 90 turns of 16-gauge enamel-coated 
wire at one end of the pipe. Keep it tightly 
spaced to produce a 4½ inch (11,43 cm) long 
coil (see Figure 3). Wrap the coil with two lay-
ers of electrical tape (Figure 4).  
 Solder the centre conductor of your coax to 
one end of the coil as shown. Apply silicone 
caulk to the exposed ends of the coax. Solder 
a 68,3 foot (20 m) piece of wire to the opposite 
end (this is the sloping portion of the antenna).  

 Install the coil on your tower and clamp the 
coax shield to the tower leg using a stainless-
steel hose clamp (Figure 5). Make an RF 
choke (balun) by coiling 16 turns of your coax 
into an 8-inch (20 cm) diameter coil. You can 
use electrical tape or tie wraps to hold it togeth-
er. Tape the choke to the tower leg 2 feet (0,61 

m) below the feed point. Slope the ⅛ wave-
length wire back to terra firma and terminate it 
with an egg insulator about 7 feet (2,1 m) 
above the ground to avoid contact with people 
and pets.  

 If you are taking the "tree tower" approach, 
install the coil as high as possible (preferably 
40 feet (12 m) or higher). With some clever 
rope-and-slingshot manipulation, you can haul 
the coil into the desired position without actual-
ly climbing into the tree. Before you take the 
coil skyward, use some electrical tape to se-
cure the coax to the PVC pipe behind the coil. 
If you allow the coax to simply dangle from the 
centre-conductor solder connection, it will 
break in short order! Make the same RF choke 
as described in the tower installation and at-
tach it to a nearby branch, or just let it dangle. 
Finally, solder the coax shield to a 40 or 50 foot 
(12 to 15 m) length of wire. When you have the 
coil assembly at the proper height, bring this 
wire down to the ground as vertically as possi-
ble. Make sure it does not come in contact with 
the tree trunk or branches.  
 I manage to get away with using an 8-foot 
(2,4 m) ground instead of the radials shown in 
Figures 1 and 2. However, if you want maxi-
mum efficiency from the antenna, you will need 
to install some radials. The radial wires attach 
to the base of the tower or, in the case of a tree 
installation, to the bottom of your vertical wire. 
Do not worry about the lengths of these radials. 
Just run as many as you can for as long as you 
can. You can bury the radial wires, or simply 
lay them on top of the soil.  
 
Results  
 My antenna loaded great and worked su-

(Sloper for 160 m from page 50) 

(Continued on page 52) 

Figure 3 - Construction details for the PVC 
mounting pipe and coil. For a tree installation, 
secure the coax to the PVC pipe behind the 
coil.  

Figure 4 - Wrap the coil in electrical tape.  

Figure 5 - For a tower installation, attach the 
PVC mounting pipe horizontally and snake the 
coax down the leg of the tower.  
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perbly right from the start without an 
antenna tuner. The SWR was plotted 
(Figure 6) and the 2:1 SWR band-
width was 120 kHz. You will note 
that my antenna is resonant at the 
bottom of the band (near 1,8 MHZ). 
If you want it to resonant higher in 
the band, just trim the sloper wire. If 
you opt for tree mounting, you may 
have to tweak and trim the antenna 
a bit to compensate for any detuning 
caused by the tree itself. You can 
also modify this design for use on 
other bands (80 metres, for exam-
ple) with the inductive reactance of 
the coil being 500 Ω for the desired 
band.  
 If you are squeezed for space, try this an-
tenna. Of course, you can also modify the de-
sign for use on other bands (80 meters, for ex-
ample). Have fun!  
 
Learn more about 160 metre antennas and op-
erating with these ARRL publications  
 
1. DXing on the Edge - The Thrill of 160 Meters 
by Jeff Briggs, K1ZM 

2. Antennas and Techniques for Low Band 
DXing by John Devoldere, ON4UN,  
3. The ARRL Antenna Book- 18th Edition 

(Sloper for 160 m from page 51) 

Figure 6 - This is the SWR curve for my installa-
tion which uses an 8-foot ground rod and no ra-
dials. Notice that it is resonant at the bottom of 
the band. To make the antenna resonant higher 
up the band, just trim the length of the sloping 
wire. 

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 
League’s 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 
databasis. 

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

mailto:zs6wwj@gmail.com
mailto:zs6wwj@gmail.com
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O 
ne can use any external SWR meter 
with your field station/QRP station 
including the SWR meter built into 
most rigs, but I have built an optical 

SWR meter for convenience and installed it in-
side my ATU. I do not want to carry excessive 
equipment when out in the field and having an 
SWR meter, an ATU and various connectors 
just leads to points of failure and cables left be-
hind. 
 The original idea and circuit was discovered 
by Phil Salas AD5X in an old Ham Radio Mag-
azine. It made use of meters; however, I found 
that this circuit works perfectly with the high in-
tensity LEDs that are now on the market. I 
have built this on a small piece of Vero board 
and mounted it inside the ZS6KMD QRP Z-
Match tuner. The Vero board is mounted to the 
solder lug on the input SO-239 socket. I also 
added a little hot glue between the Vero board 
and the back of the chassis. All resistors are ¼
-watt. This circuit works well for your typical 
100-watt HF transmitter. This is a broadband 
circuit and it is good through at least 10-
meters. With careful lead control, it should 
work up through 6-metres. The transformer is 
an FT37-43 ferrite core wound with 10 bifilar 
turns of #26 enamelled wire. The primary is 
just the RF wire passing through the centre of 
the toroid. 
 To calibrate the SWR Bridge, connect the 
output to a good 50-Ohm dummy load. Apply 
RF power on any HF band and adjust the 20 
pF variable capacitor until the “REF” LED goes 
out. The “FWD” LED just gives an indication 

when transmitter. You may want to increase 
the value of the 4,7 K-ohm resistor in the 
“FWD” circuit if the green LED is too bright for 
you. On the other hand, you could even elimi-
nate this LED if desired. 
 Now to adjust your Z-Match antenna tuner, 
vary the two capacitors until the “REF” LED 
goes out. Your SWR should be less than about 
1.5:1 at this stage. 
 If there is enough interest in this project, I 
will design a mini PCB that could be installed 
inside almost any “L” or “Z” Match ATU. If you 
are interested in a PCB or the artwork, please 
drop a mail to projects@zs6kmd.za.net  
 In a future article, we will look at how we 
can make use of a bar graph LED circuit to in-
dicate the SWR using the same circuit. 
Happy Building 

Optical SWR Indicator 
Kevin Mc Donald, ZS6KMD 

Monthly SARL Youth 
Net 

  
The monthly SARL Youth Net is 
scheduled to take place every sec-
ond Sunday afternoon of the month 
from 16:00 onwards on 7 070 kHz 
thus providing the opportunity for 
young people interested in the hob-
by to share in the magic of amateur 
radio.  
 Clubs are encouraged to use the 
opportunity to invite young people to 
their club to operate under the aus-
pices of a licensed club member. 

A lonely field station during the 
PEARS VHF/UHF Contest 

mailto:projects@zs6kmd.za.net
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T 
hese days more than ever before, 
many radio amateurs who want to 
work the low bands need an effective 
antenna that fits on a small lot. I will 

show you how to build a shortened dipole for 
160, 80 and 40 metres using improved coaxial-
cable traps that I call Super Traps. The anten-
na, which covers the three amateur bands be-
low 7,3 MHz, is about the same length as a full-
size 80-metre dipole. If you install the antenna 
as an inverted V with a 90° included angle, the 
baseline length is 88 feet (26,8 m). The anten-
na uses traps that are easily constructed, rug-
ged and weatherproof. They use no exposed 
capacitors or inductors.  
 You can feed the antenna directly with bal-
anced 75 Ω line or via a 1:1 balun with either 
50 or 75 Ω coaxial cable. Feed-line length is 
not critical. The antenna resonates at 1,865, 
3,825 and 7,225 MHZ. l installed such an an-
tenna on my lot as an inverted V, with the apex 
38 feet (11,5 m) high and the ends at about 15 
feet (4,5 m).  
 As part of this project, I developed a BASIC
-language computer program for trap design; a 
listing is available from the ARRL? You can 
use this program to design these traps for fre-
quencies of your choice, but you do not need a 
computer to make the antenna described here.  
Figure 1 shows the antenna layout. The anten-
na is made of #14 stranded wire and 2 pairs of 
coaxial traps. Construction is conventional in 
most respects, except for the high inductance-
to-capacitance (L/C) ratio that results from the 
unique trap construction. Two recent QST arti-
cles give tips on dipole construction and feed-
ing. 

 The traps use two-layer windings of the 
core (dielectric and centre conductor) of RG-58 
coaxial cable. Coaxial cable with flexible, rug-
ged stranded-wire centre conductors is prefera-
ble to that with a more brittle solid-wire centre 
conductor. Figure 2 shows the traps. The 3,8 
MHz trap is shown with the weather proofing 
cover of electrical tape removed to show the 
construction details.  
  
Precautions and Trap Specifications 
 With this trap-winding configuration, there 
are two thicknesses of core dielectric material 
between adjacent turns, which doubles the 
breakdown voltage of the traps. The transform-
er action of the two windings gives a second 
doubling of the trap-voltage rating. Thus, the 
trap voltage rating is 5,6 kV (four times RG-
58's 1,4 kV rating). Conventional coaxial-cable 
traps made of RG-58 have a rating of 2,8 kV. 
 The 7 MHz traps have 33 μH of inductance 
and 15 pF of capacitance and the 3,8 MHz 
traps have 74 μH of inductance and 24 pF of 
capacitance. The trap Qs are over 170 at their 
design frequencies, as measured on a Boonton 
Q meter. 
 These traps are suitable for operation at the 
1 kW power level. When making the traps, do 
not use RG-8X or any other foam-dielectric ca-
ble. Winding such cables on small-diameter 
forms cause the centre conductor to migrate 
through the dielectric toward the inside, de-
creasing the breakdown rating and compromis-
ing trap performance. The core diameter also 
differs from that of RG-58.  
  

(Continued on page 55) 

Build a Space-Efficient Dipole Antenna 
 for 40, 80 and 160 Metres 

A. C. Buxton, W8NX 

A new trap design, using only RG-58 and PVC pipe, yields better space efficiency 
than conventional coaxial traps 

Figure 1. The shortened dipole resonates in the SSB portions of the 40, 80 and 160-metre bands. 
The antenna is 124 feet (37,8 m) long.  
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Construction 
 Although these traps are similar in many 
ways to other coaxial-cable traps, the shield 
winding of the common coax-cable trap has 
been replaced by an outer winding that fits 
snugly into the grooves formed by the inner 
layer. Capacitance is reduced to 7.1 pF per 
foot (30,48 cm), compared to 28.5 pF per foot 
(30,48 cm) with conventional coax traps made 
from RG-58. Trap reactance can be up to four 
times greater than that provided by convention-
al coax-cable traps.  
 The coil forms are cut from PVC pipe avail-
able at plumbing-supply stores. The 7 MHz trap 
form is made from 2 inch (5 cm) ID pipe with an 
outer diameter of 2.375 inches (6,0325 cm). 
 The 3,8 MHz trap form is made from 3 inch 
(7,62 cm) pipe with an outer diameter of 3,5 
inches (8,89 cm). The 7 MHZ trap uses a 12,3 
turn inner winding and an 11,4 turn outer wind-
ing. The 3,8 MHz trap uses a 14,3 turn inner 
winding and a 13,4 turn outer winding. All turns 
are close wound. The inner-trap frequency is 
7,17 MHZ and the outer-trap frequency is 3,85 
MHz. 
 If you are unable to get PVC forms of exact-
ly the same diameters as those called for here, 
compensate for the effect of form-size differ-
ences by taking advantage of the fact that the 
number of turns varies inversely with the form 
diameter. Thus, if the form diameter you use is, 
say, 5% larger than mine reduce the number of 
turns by 5%. If necessary, add or remove frac-
tions of a turn at the end of the outer winding. If 
you have a computer, you can use the BASIC 
program to calculate the exact number of turns 
for other form diameters. Stay as close as you 
can to the prescribed diameters because too 
much deviation changes the loading effect of 
the traps. A small change in trap loading may 
require a change in the lengths of the tip seg-
ments beyond the traps. 
 Use a #30 (0,128 inch [3.2512 mm] diame-
ter) drill for the feed-through holes in the PVC 
coil forms. The start and end holes of the 7 
MHz traps are spaced 1,44 inches (3.6576 cm) 
centre to centre, measured parallel to the trap 
centre line. The holes in the 3,8 MHz traps are 
1,66 inches (4.2164 cm) apart. Wind the traps 
with a single length of coax core. The 
unspliced lengths are 17,55 feet (5,34924 m) 
for the 7 MHz traps and 28,45 feet (8,67156 m) 
for the 3,8 MHz traps. These lengths include 
the trap pigtails and a few inches for fine-

tuning.  
 Strip the jacket from the coax. This is easily 
done using a wood vice with wide jaws to hold 
the cable while cutting the jacket longitudinally 
with a sharp knife or razor. The coax outer con-
ductor (braid) is best removed by pushing (not 
pulling) it off.  
 Use electrical tape to keep the turns of the 
inner-layer winding closely spaced during the 
winding process. This counter-acts the tenden-
cy of the tension in the outer-layer winding to 
spread the inner-layer turns. Stick the tape 
strips directly to the coil form before winding 
and then tightly loop them over and around the 
inner layer before winding the outer layer. Use 
six or more tape strips for each trap.  
 If possible, check the resonant frequencies 
of your traps with a dip meter. Try to maintain 
an accuracy of 50 kHz or better.  
 For low-noise reception, erect the antenna 
as close to horizontal as possible. lf you let the 
ends of the antenna droop toward the ground, 
as I have done with my inverted-V installation, 
you may have to accept a somewhat higher 
noise level in the interest of structural simplicity 
and reduced baseline length. Some feel that 
the inverted-V configuration is better for DXing 
than a horizontal dipole at the same height. For 
an inverted-V with a 90° included angle (legs 
that slope downward at 45 °), you will need a 
minimum apex height of about 55 feet (16,764 
m) and a baseline length of 88 feet (26,8224 
m). Get the apex as high as you can and keep 
the ends at least 10 feet (3,048 m) above the 

(Space-Efficient Dipole Antenna from page 54) 

(Continued on page 56) 

Fig 2. The improved coaxial cable traps use two lay-
ered windings to provide an unusually high induct-
ance-to-capacitance ratio, higher Q and twice the 
breakdown voltage of single layer traps. The 3,8 
MHz trap is shown without its protective electrical-
tape wrap to show the details of trap construction. 
This construction method makes for simple, light-
weight, rugged and weather proof traps.  
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ground for safety.  
  
Configuration and Performance Trade-Offs 
 You seldom get something for nothing. This 
antenna proves no exception to that rule. As 
with all trap dipoles, this one has less-than-
ideal bandwidth due to the loading effect of the 
traps. This is the price paid for multiband cov-
erage and physical shortening. This antenna 
covers 65 kHz of 160 metres, 75 kHz of 80 me-
tres and the entire 40 metre band with SWRs 
under 2:1. The bandwidth limitations on 160 
and 80 metres can be largely offset with an an-
tenna tuner.  
 It is also important to recognize that the 
traps are used in low-current portions of the an-
tenna, minimizing FR trap losses. A relatively 
high radiation resistance is therefore also re-

tained.  
 Good luck with your low-band antennas!  
  
Notes 
1
 I wrote the program in GWBASIC 3.2. It uses 

generic BASlC commands and can be easily 
converted for use with computers other than 
IBM PCs and compatibles.  
2
 For a copy of the BASIC program, send a 

business-size SASE to the ARRL Technical 
Department Secretary. 225 Main St, Newing-
ton. CT 06111-1494. Request the July 1992 
QST BUXTON BASIC PROGRAM listing. 
3
 JJ. Healy, “Antenna Here is a Dipole,” QST, 

Jun 1991, pp 23 to 26. 
4
 JJ. Healy, “Feeding Dipole Antennas,” QST, 

Jul 1991, pp 22 to 24. 
5
 See note 2.  

(Space-Efficient Dipole Antenna from page 55) 

The ZS9HEL 
DXpedition in 
the Gamkask-

loof between 24 
and 27 Septem-

ber 
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