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The South African Radio League - 
Nine decades of supporting amateur radio 

Hans van de Groenendaal, ZS6AKV 

W 
hile amateur radio was part of the 
wireless scene in South Africa 
over a century ago, the South Afri-
can Radio League (SARL) cele-

brates its ninetieth anniversary in 2015, which 
makes it one of the oldest associations of radio 
amateurs in the world, close on the heels of the 
Wireless Society of Austria and the Radio Soci-
ety of Great Britain and the American Radio 
League, which has recently celebrated its cen-
tenary. 
 Radio, or wireless communication as it was 
known in the early days, was first demonstrat-
ed in South Africa in 1898 when Port Elizabeth 
telephone technician sent messages wirelessly 
from the steps of the city hall to Bird Island just 
off the Port Elizabeth coast. His initiatives were 
not appreciated. A year later, when the ques-
tion of radio was discussed in the Cape Parlia-
ment the then Prime Minister John X Merriman 
said, “Life is troublesome enough with ordinary 
telegrams; with wireless telegraphy it will be 
unbearable.” 
 It was in 1909 that John Streeter, a Cape 
Town experimenter, became interested in radio 
work, but owing to unfavourable letters from 
the Postmaster General of the time, it was con-
sidered advisable to lie low and it was not until 
1919 that a fresh start was made with a crystal 
set and spark transmitter. 
 In October 1920, John Streeter formed the 
Radio Society of South Africa. The Society is-
sued call signs in the A series as no official call 
signs were at that time issued by Government. 
This was resolved on 17 March 1925 when the 
Postmaster-General, E. Sturman wrote to the 
Radio Society of South Africa that in order to 
avoid any possible tendency to confusion be-
tween the three letter codes allocated by Inter-
national Convention to ship and shore stations, 
the department had agreed to alter the system 
as to form a distinct series of call signs which 
will be assigned by the department. Call signs 
would be in the series A3A – A3Z and A4A – 
A4Z. All previous allocated call signs were de-
leted and new call signs allocated in the new 
series. 
 A few years later, the prefix for South Africa 
was changed to FO. This changed again on 30 
September 1928 to ZS, ZT and ZU. Today 

South African amateur 
call signs start with ZS, 
ZR for full licence hold-
ers and ZU for novice 
licensees. 
 
Joseph White – the first 
president of the SARRL 
(now SARL). 
 
 Raymond Coombes, who was later allocat-
ed the call sign ZT6F, founded the South Afri-
can Radio Relay League in May 1925. He was 
the honorary organising secretary until 1936. 
Joseph White was elected as the first president 
and John Streeter as the vice-president. In lat-
er years, “Relay” was dropped from the name 
and the organisation became known the South 
African Radio League. 
 During those early years, the government 
was mystified about the role the experimenter 
played and made it difficult to obtain a licence. 
The Cape Times of 15 March 1924 reported on 
a meeting of the South African Institute of Elec-
trical Engineers. The main speaker was Prof 
Victor Adendorff of the Department of Electrical 
Engineering at the University of Cape Town. 
He was also the editor of South Africa’s first 
technical radio journal called Radio. He said 
that amateurs had played a great part in the 
development of radio in other countries. “The 
amateurs made broadcasting possible in Amer-
ica and England. As to South Africa, the 
spadework of John Streeter and others had 
created great public enthusiasm.” He criticised 
government in the way they had regulated ra-
dio. “As to the wireless regulations now prom-
ulgated, the whole spirit of the work of ama-
teurs had been neglected.” He hoped that 
“amateurs would come into their own right in 
this country as in other countries, and the time 
to strike was now. A new set of regulations was 
absolutely necessary.” He also said that ama-
teurs “should be given a free hand.” The only 
stipulation he contended should be that of 
“oscillation,” “as the regulations were deceased 
and defunct.” In those early days, unwanted 
oscillation from the receiver regenerative circuit 
was a common cause of interference – pre-

(Continued on page 5) 
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venting people in the immediate vicinity 
from receiving signals. 
 The SARL will be celebrating its 
90th anniversary with several events 
including a series of actuality pro-
grammes to be transmitted in the week-
ly Amateur Radio Today, which can be 
heard on shortwave. For details visit 
www.sarl.org.za for more information 
and articles about early radio in South 
Africa. 

(The SARL from page 4) Presidents of the  
South African Radio League 

Trapped in the Lift 
Dennis Wells, ZS1AU 

 
In Memory of Annie, ZS1AZ, and Koos 

van der Merwe, ZS1AW 

I 
n the late 1950s, Koos and Annie 
van der Merwe moved to Plum-
stead, Cape Town, a kilometre 
away from my home. We became 

close friends and they were introduced 
to the Cape Town Branch. Shortly after-
wards they were both elected to the 
Council of the South African Radio 
League. Headquarters at that time was 
in Cape Town city centre. 
 On Koos' retirement from the South 
African Railways and Harbours, Annie 
retired from school teaching and they 
used their railway free pass to travel in 
to the HQ and worked five full days and 
a Saturday morning, 52 weeks every 
year. Annie was appointed as HQ Sec-
retary and Koos was a councillor who 
took a keen interest in the history of the 
South African Radio League. Koos 
eventually became Vice President and 
was later elected as President of the 
South African Radio League. They be-
came an institution, ran the League ac-
cording to the rules and were dedicated 
in serving the League and its members. 
 His priority was to make certain that the HQ bulletins 
(SARL News) were broadcast each Sunday morning on 
the various frequencies without fail. These Sunday 
morning bulletins are also a memorial to Koos and An-
nie who translated and read it in Afrikaans every Sun-
day. 
 During their long term they used to go on an over-
seas holiday, which included attending the various IARU 
and RSGB meetings to represent the League at these 
venues at no cost to the League. They were both active 

(Continued on page 6) 

1  Joseph White  1925  1936 

2    Arland Ussher, ZS6Z 1936 1949 

3  Bob Taylor, ZS6CO  1949 1949 

4 Jack Twine, ZS1A   1949 1954 

5 Henry Flanter, ZS1FD  1954 1956 

6 Ken Mitchell, ZS1IR  1956 1957 

7 Len Chait, ZS1JP   1957  1960 

8 Willie Wilson, ZS1BF  1960 1970 

9 Colin Duff, ZS1DA  1970 1973 

10 Claude Ingle, ZS1OA  1973 1975 

11 Koos van der Merwe, ZS1AW   1975 1978 

12 Doug Brooke, ZS1AE  1978 1979 

13 Francois van Greunen, ZS1IT 1979 1980 

14 Dan de Vries, ZS1DF 1980 1981 

15 Uli Dehning, ZS1UD  1981 1984 

16 Derek Siegel, ZS1DP  1984 1988 

17 Vic Hugo, ZS1LY 1988 1989 

18 Reno Faber, ZS6OF  1989 1993 

19 Hans van de Groenendaal, ZS6AKV  1993 1996 

20 Chris Turner, ZS6GM 1996 1999 

21 Hans Potgieter, ZS6ALJ  1999 2002 

22 Sid Tyler, ZS6AYC  2002 2003 

23 Graham Hartlett, ZS6GJH  2003 2008 

24 Rassie Erasmus, ZS1YT  2008 2010 

25 Dennis Green, ZS4BS 2010 2012 

26 Rassie Erasmus, ZS1YT  2012 2014 

27 Geoff Levey, ZS6C 2014  

Koos, ZS1AW 

http://www.sarl.org.za
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on local, national and international levels. They 
refused to accept any remuneration and carried 
on in such an unselfish and dedicated manner 
that they were a permanent combination until 
sadly, Koos became a silent key in 1991. Annie 
passed away in 2006. 
 Annie and Koos were both awarded the 
Jack Twine Merit Award in 1964. In 1965, An-
nie was awarded the Gold Badge, as it was 
then known. In 1972 Koos was awarded the 
Willie Wilson Gold Badge. In 1973, Annie was 
honoured with Honorary Life Membership of 
the SARL. Koos was also awarded with Honor-
ary Life membership, but the date fails me. 
 In those later years of the 60s, I was asked 
to fill a vacancy on Council and after 6 months, 
I was elected as a Councillor for a term of 3 
years. Annie, Koos and I took it in turns in trav-
elling by car to attend Council meetings, which 
were held in the evening in the City. We got to 
know one another very well and we remained 
very close friends. They were very friendly, 
kind, goodhearted and honest people and their 
service to the League and for the general 
membership was exemplary. They served for 
close on 3 decades in a manner, which en-
deared them to everyone who knew them. 
 
One of the most memorable moments and one 
I will never forget was at a monthly Council 
meeting. Gawie Gerrits, ZS1VA, a Councillor 
residing in Simonstown, came as far as my 
QTH and he then travelled through to the meet-
ing with me. That night, we had an almost full 
house attendance. An Honorary Life Member, 
Bill Tittley, ZS5BF, was invited to attend as an 
observer and guest, made up the numbers. As 
was customary, Claude Ingle, ZS1OA, the then 
vice President, provided a nice cream cake and 

made a fine pot of tea, so much so that we 
each had two slices of cake and two cups of 
tea. This preliminary part of the story is vital to 
what was to happen much later that night, if 
you use your imagination! 
 At the conclusion of the meeting, around 11 
pm, all nine of us stepped into the lift on the 
fifth floor of the seven-story building in a very 
quiet part of the city. We "hams" were so busy 

(Trapped in the Lift from page 5) 

(Continued on page 7) 

Annie, ZS1AZ 
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talking, that we did not take the precaution to 
split into two groups as per usual. We all fitted 
in tightly, shoulder to shoulder, and the door 
closed. The lift moved and after a while, we all 
realised that the door was not opening and 
there was no indication of the floor number. 
There were no phone or alarm bells and most 
importantly, there was no air conditioner or fan. 
There was no way we were going to survive 
until the next morning when the first person 
would arrive to use the lift. We all remained 
calm but each one of us was curious as to how 
we were going to overcome asphyxiation. 
 After an hour, we realised that it was getting 
serious and that extra slice of cake and second 
cup of tea was creating a problem! There was 
a small glass window in the door about shoul-
der height. We had to get that glass out. The 
only way was to kick it out, but how? Gawie 
was the only one with hobnails in his shoes, so 
we had to lift him up to give a hefty kick! After 
several attempts, the glass proved to be thicker 
than we thought. However, on one last desper-
ate kick, Gawie's foot went right through the 
aperture and then the glass left in the frame cut 
his ankle so badly that we had to put a tourni-
quet around his upper leg. We could only force 
the door open a few centimetres and no more. 
Our only hope was to shout for help through 
the small broken window. The chance of some-
one walking outside the building and hearing a 
call for help was very remote, as we had no 

idea where we were stuck! In the meantime, 
the only life near the lift shaft was the caretaker 
on top of the building. He used to take a night-
cap and only woke up the next morning. Nine 
people in desperate need of help must have 
made our combined prayers heard .... The 
caretaker's wife became concerned about us, 
the last to leave the building and suggested he 
go and check! When he approached the roof of 
the lift shaft, he heard us calling for HELP! 
 During maintenance on the lift by the lift 
company, this caretaker noticed that the lift 
could be moved by turning a wheel at the top 
of the lift shaft! He and his wife, Mr and Mrs G. 
Gardner, managed to turn the wheel sufficient-
ly to get the lift opposite a floor and the door 
opened. Thank you Mr and Mrs Gardner, they 
both passed away several years ago. 
 We were very relieved to have survived that 
ordeal and the South African Radio League 
Council was saved. Eric Rhodes, was ill and 
missed the meeting and the tea and cake! 
Much went through our minds, but we did not 
panic and we all remained calm and here I am 
to tell the tale, the last survivor of that Council. 
Annie and Koos were also sparred to serve the 
South African Radio League for many more 
years. DEO GRATIUS. 
 Koos and Annie did so much for us, it would 
be so wonderful for us to remember them and 
support the South African Radio League in 
their honour.  

(Trapped in the Lift from page 6) 

The World of VHF, UHF and Microwaves 
Mike Bosch, ZS2FM 

 

Microwaves  

M 
icrowaves cover the centimetre 
wavelengths from 10 cm to 1 cm, 
which include the SHF frequency 
range of 3 GHz to 30 GHz and the 

millimetre EHF wavelengths from 10 mm to 1 
mm that cover frequencies from 30 GHz to 300 
GHz. Microwaves got a kick-start during World 
War II when the magnetron was developed to 
generate high power for the radar systems op-
erating in the S-band and the X-band, i.e. 2 - 4 
GHz and 8 - 12 GHz respectively. In the 1950s, 
AT&T constructed microwave links across the 
USA carrying thousands of telephone channels 
and some radio channels. Later terrestrial tele-
vision links were added to the microwave net-
work, but these networks all disappeared when 
microwave satellite communications such as 

DSTV were inaugurated. 
 Tropospheric scatter and temperature inver-
sions that cause Tropo Enhancement and 
Ducting, still manifest on microwave frequen-
cies up to 10 GHz (3 cm), but above this range 
microwave signals are attenuated by moisture 
in the atmosphere that is affected by the dew 
point. Although the higher microwave frequen-
cies are very suitable for low power point-to-
point line-of-sight (LOS) operation as well as 
space communications, radio amateurs have 
once again extended the terrestrial distances 
on these frequencies. The following services 
have been granted frequency allocations by the 
ITU: amateur, broadcasting, fixed, mobile, ra-
dio astronomy, radiolocation, radio navigation 

(Continued on page 8) 
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and satellites. The equipment used on these 
frequencies is quite specialised, where para-
bolic dishes and Low Noise Amplifiers (LNA) 
are used and co-axial cable is replaced with 
waveguides. The microwave spectrum (SHF & 
EHF) covers 99 times greater bandwidth than 
all the frequencies below 3 GHz!   
 
Amateur Radio Microwave Pioneers 
 On 5 May 1946, W1LZV/2 and W2JN/2 in 
New Jersey USA pioneered the first amateur 
microwave contact on 10,300 GHz (3 cm) over 
a distance of about 3 km, using the type 723A/
B reflex klystrons as oscillators with an output 
of 25 milliwatts. The first amateur microwave 
test in South Africa was also conducted on 10 
GHz by Arthur “Windy” Gale, ZS2CK, and the 
author (ZS2FM) in 1962. This was recorded 
over a distance of 500 metres between two 
flats in Fleet Street, East London. Tiny Smuts, 
ZS2GN, took the historic photographs. Our 
homebrewed SHF transceiver comprised 723A/
B klystrons, microwave diode mixers, wave-
guides, 35 cm projector arc lamp mirrors 
mounted on tripods and 300 Volt DC regulated 
power supplies. During our next test in Febru-
ary 1963, we extended the range to 2 km be-
tween the suburbs of the Quigney and Bunkers 
Hill; an article also appeared in a 1963 edition 
of Radio ZS covering this historic event. With 
the author’s departure from East London, mi-
crowave experiments came to an end for the 
next 13 years. 
 When Gunn diodes appeared, it simplified 
the transmission of microwaves on the amateur 
bands and from 1976 – 1978 a spate of new 
firsts was established in this country with 
Gunnplexers. They were: 1,3 GHz ZS6BG and 
ZS6ML 10,5 km; 2,3 GHz ZS6BNT and 
ZS6ANL 80 km; 5,7 GHz ZS6BNT and 
ZS6ASO 1,8 km; 24 GHz ZS6BNT and 
ZS6AOG 104 metres (1984); 47 GHz ZS6BMS 
and ZS6ASO 4,5 km (1990). Ivo Chladek, 
ZS6AXT, pioneered EME CW on microwaves 
in South Africa on 1,3 GHz with WB0QMN 15 
407 km (1989), 2,3 GHz with VE4MA 14 658 
km (1997), and 5,7 GHz with W7CNK 14 745 
km (1999) using a 20 Watts Travelling-Wave-
Tube (TWT) amplifier and a 5 metre dish on 
the higher microwave frequencies. 
  
World microwave distance records in kilo-
metres 
241 GHz LOS 114 

145 GHz TR 52 
134 GHz LOS 79,7 
122 GHz TR 132 
76 GHz TR 228 
47 GHz TR 287 
24 GHz TR 581, EME 17403, RS 710 
10 GHz TR 2 393, EME 18 336, RS 1 099 
5,7 GHz TR 2 393, EME 17 183, RS 817 
2,3 GHz TR 1 700, EME 16 475, RS 770 
1,3 GHz TR 2 651, EME 18 773, AU 358 
(TR: Tropo, EME: Earth-Moon-Earth, RS: Rain 
Scatter, LOS: Line-of-sight, AU: Aurora) 
  
Micrometre wavelengths 
411 GHz LOS 50 metres 
403 GHz LOS 1,4 km 
322 GHz LOS 1,4 km 
The 400 GHz barrier has been breached when 
WA1ZMS/4 worked W4WWQ/4 on 403 GHz 
(744 micrometres) CW over a distance of 1,4 
km, followed by another record on 411 GHz 
(730 micrometres) established by DB6NT and 
DL1GIN on SSB over 50 metres. 
  
Propagation on Microwaves 

Communications via Tropospheric prop-
agation, Aircraft Scatter, Rain Scatter, Satellite 
and EME are possible on frequencies below 24 
GHz in the SHF spectrum. Frequencies above 
in the EHF spectrum are increasingly attenuat-
ed by water vapour in the air especially when 
the dew point is high and on the even higher 
frequencies by oxygen. This causes the atmos-
phere to become opaque to microwaves, but 
radio astronomers have overcome this problem 
by erecting their radio telescopes on high and 
dry locations, such as ALMA at Atacana, Chile, 
which covers the millimetre and sub-millimetre 
wavelengths. 
 Propagation via Tropo Ducting on micro-
wave frequencies below 10 GHz (3 cm) could 
cover distances well over 2000 km and on 
EME halfway around the world, as well as 
about 1 000 km via Rain Scatter. 
  
Microwave Equipment 

Gunnplexers using Gunn diodes and a 
microwave crystal mixer with circulator feeding 
a small parabolic dish are suitable for wide 
band FM operation. However, for more serious 
SSB work, a microwave transverter is required 
that is usually driven from a 144 MHz VHF rig. 
It is important that the transverter be fitted with 
a Low Noise Amplifier using GaAsFET or 

(The World of VHF from page 7) 

(Continued on page 9) 
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HEMT devices. Bipolar power transistors work 
well up to 4 GHz, but above this frequency and 
for higher output power, the TWT amplifier or 
power klystron is recommended. The former 
works up to 50 GHz while the latter functions 
up to hundreds of Gigahertz and could produce 
megawatts of output power. 
 The most effective antenna system for mi-
crowaves is the parabolic reflector or dish. An 
optical parabolic mirror can focus light into a 
narrow beam; this can also be achieved on mi-
crowaves if the reflector is large enough with 
respect to the wavelength in use. 

There are four major feed systems that 
are often employed on microwaves. They are: 
(1) Focal feed, where the feed horn is located 
at the focal point of the parabolic reflector. (2) 
Cassegrain feed, the feed horn is located be-
hind a hole at the back of the reflector and the 
radio waves from the main reflector are reflect-
ed back to the feed horn via a hyperbolic sec-
ondary reflector. (3)  Gregorian feed is similar 

to the Cassegrain design except that the hyper-
bolic secondary reflector is replaced with a 
concave secondary reflector. (4) Offset feed, 
where the feed horn is located outside the 
beam path and cannot block the beam. This 
method is exclusively used for DSTV and the 
dishes at the SKA will be based on a similar 
principle. 
 If you are interested in more details of the 
SHF/EHF spectrum, then it is recommended to 
obtain the three volumes of the Microwave 
Handbook published by the RSGB and/or sub-
scribe to the quarterly German DUBUS maga-
zine. There is also information available under 
“MICROWAVES” on the SARL VHF Forum.  
  
Next Issue: Radio Astronomy 
  
News of your VHF experiments and activities 
will be most welcome, please submit it via e-
mail to mikecbosch@gmail.com or mobile 084 
612 9600. Also, see the weekly VHF, UHF and 
Microwaves news bulletin on www.sarl.org.za 

(The World of VHF from page 8) 

More government support is needed for  
amateur radio to prosper 

Hans van de Groenendaal, ZS6AKV 

G 
overnment can do three things to 
help amateur radio in South Africa 
prosper. Perhaps the most important 
support government can give is to 

understand what amateur radio is really about 
and how to support it. 
 In article 1.56 of the ITU Radio Regulations, 
amateur radio is defined as a service. The arti-
cle states: “Amateur service: A radio communi-
cation service for the purpose of self-training, 
intercommunication and technical investigation 
carried out by amateurs, that is, by duly author-
ised persons interested in radio technique sole-
ly with a personal aim and without pecuniary 
interest.” 
 The statement includes a number of as-
pects. Radio amateurs developed radio, even 
in South Africa. Going back in history there was 
no support from the government of the time, 
yet amateurs launched the first radio stations in 
Cape Town and Johannesburg. Over the many 
years, radio amateurs have proven themselves 
by living out what is defined in the ITU regula-
tions – to carry out technical investigations. 
The use of low earth orbiting (LEO) satellites, 
which are today the backbone of the GPS sys-
tem, were pioneered by radio amateurs when 

at the time the commercial world believed that 
low earth orbits were not of much commercial 
use. 
 As far as the service aspects of the defini-
tion is concerned, the contribution that radio 

(Continued on page 10) 

In January 2015, radio amateurs provided communi-
cation assistance to rescue a 60-year-old male with 
an injured ankle near the top of Platteklip Gorge on 
Table Mountain, Cape Town. Low cloud and gale 
force winds meant that the AMS rescue helicopter 
could not be utilised and the cableway was unable 
to operate. 

mailto:mikecbosch@gmail.com
http://www.sarl.org.za
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amateurs make by supporting communities 
with disaster relief communication is underesti-
mated. When all else fails, they are there to 
provide a service. Historically, the 1981 Laings-
burg flood is excellent testimony. For several 
days Cape radio amateurs, who had travelled 
to Laingsburg with their amateur radio equip-
ment, set up a communication channel be-
tween the stricken town and the disaster relief 
agencies in Cape Town to coordinate relief ef-
forts. It took several days before regular com-
munication channels were restored. 
 In addition to responding to disasters, radio 
amateurs throughout South Africa render com-
munication services during sporting events, in-
cluding well know events such as the Com-
rades and the Roof of Africa Rally. 
 It is thus important for all levels of govern-
ment to be aware of the considerable contribu-
tions of radio amateurs, and to support their 
efforts. Although there is some limited financial 
support from the Department of Transport, not 
only financial support is needed. 
 To achieve reliable and efficient communi-
cation, radio amateurs require antennas. This 
leads to the second aspect where government 
can assist. Over the past few years it has be-
come almost impossible to erect efficient an-
tennas in suburban areas, yet TV antennas, 
dishes and high rise cellular masts are every-
where. In modern day living we require these 
structures but why make it so difficult in our 
town planning and township zoning regulations 
for radio amateurs to erect antennas? In the 
national environmental regulations, amateur 
radio masts up to 15 m in height are exempted 

from having to go through environmental im-
pact assessment, but as part of town planning 
regulations such antenna masts are prohibited 
in residential areas. 
 Why are town planners ignoring the endless 
lengths of optic fibre cable that have been 
strung up for public security cameras? The 
supporting poles are often higher than 15 m. 
To assist amateur radio to prosper in South Af-
rica and continue to provide community ser-
vice, government will have to support radio am-
ateurs to have the necessary facilities. There 
needs to be provision in town planning ord-
nances to accommodate amateur antenna 
structures. 
 One of the other phrases used in the ITU 
definition is “self-training,” but it goes beyond 
that. Amateur radio offers young people oppor-
tunities to become involved and experiment 
with technology while still at school. This may 
well direct them into a career in electronics, 
communication and the space sciences – pro-
fessions in notable short supply in SA. Govern-
ment can support this by introducing amateur 
radio into the curriculum of technical high 
schools and supporting these schools with am-
ateur radio stations to give learners hands-on 
experience 
 In some technical high schools in Gauteng 
the project was launched in grades 11 and 12 
but lack of funding to establish amateur facili-
ties is slowing down implementation. 
 The three things that government can do 
are easy to achieve, will not cost a lot of money 
but will achieve much for South Africans and 
the country. 
 

(Government Support from page 9) 

Kristalstelle word deur die tegnologie ingehaal  
en hoe kristalstelle my in amateurradio ingelei het 

Pine Pienaar, ZS6GST 

D 
ie woord ‘kristalstel’ het nuwe be-
tekenis gekry met ’n moderne radio-
ontvanger wat nou met nuwe tegnol-
ogie nie meer ’n kristal of kragbron 

nodig het om te werk nie. Ek wonder hoeveel 
amateurs kristalstelle gebou en met die goed 
gepeuter het in hulle skooljare. Ek onthou nog 
die dae toe 'n leë toiletpapierrol, koperdraad, ’n 
galenakristal met taster, ’n lang lugdraad en ’n 
stel oorfone die benodigdhede vir die bou van 
’n kristalstel was. 

Om al die genoemde items bymekaar te 
maak kon vir my en my mede-entoesiaste 
weke of soms maande duur. Almal het gehelp 

versamel en bou aan ’n gemeenskaplike kris-
talstel. Stel jou voor die wedywering om die 
oorfone op te sit wanneer daar uiteindelik uit 
die gesamentlike stel ’n sein voortgekom het, 
al was die sein ook hoe swak. 

Een van ons groep het ’n ideale luister-
pos gehad; hy het naby ’n sterk medi-
umgolfsender gewoon en dit is waar meeste 
van ons eksperimentering plaasgevind het. ’n 
Ander groeplid het ’n verslete tydskrif gehad 
waarin ’n beskrywing was van hoe tweede 
wêreldoorlog krygsgevangenes skeermeslem-
metjies in plaas van galenakristalle gebruik het. 

(Na bladsy 11) 



11 November -  December 2014 

Baie van ons pa’s se skeermeslemmetjies het 
in daardie dae op geheimsinnige wyse verd-
wyn, maar ten spyte van ons beste pogings 
kon ons nooit met hierdie opwindende oor-
logstydse-tegnologie enige sukses behaal nie.  

Die hoogtepunt van ons eksperimente 
was toe ons begin het om sterk AM seine met 
lang tussenposes en vreemde uitdrukkings te 
ontvang. Vreemde vaktaal soos “ek gebruik ’n 
Zepp”, “gewysigde Hellicrafter”, “rooster-
stroom”, “AM” en ander vreemdklinkende sinne 
met woorde soos “Zulu”, “Alpha”, “599”, “73” 
ens., het vir ons geklink soos beskrywings van 
oorlogswapens of so-iets en ons was oortuig 
dat ons die geheime boodskappe van ‘n spioen 
onderskep het. Ons het darem ‘n leidraad 
gekry toe die stem gesê het “my QTH is in Kru-
gersdorp.” Sowaar, ons was ook in Krugers-
dorp – so wraggies. 

Ons het “Zepp”, “Hellicrafter”, “QTH” en 
al die ander vreemde woorde in die 
woordeboeke opgesoek maar sonder enige 
resultaat. Een groeplid het toe gemeld dat hy 
van ’n blinde man weet wat naby my tuiste 
woon en wat sekerlik met kristalstelle speel, 
“want hy het ’n klompie eienaardige lugdrade 
op sy werf”. 

Uiteindelik is ek afgevaardig om met 
hom te gaan kennismaak om uit te vind of hy 
ook die eienaardige gesprekke gehoor het. 
Aangesien ek maar ’n bedeesde soort ou was, 
het dit heelwat druk vanaf die groeplede vereis 
voordat ek die moed kon bymekaarskraap om 
die agt trappe op te klim na die stoep van die 
huis waar die blinde man gewoon het. 

Daar gekom het sy vrou die deur oopge-
maak toe ek klop en gevra wat ek wou hê. Ek 
het my byna doodgeskrik, maar nadat ek my 
soeke na inligting oor kristalstelle verduidelik 
het, het sy my ingenooi om haar man te ontmo-
et. Hy was besig in ’n kamer vol vreemde 
toerusting. Ek het my verkyk aan al die inter-
essante meters, wyserplate en vreemde 
gloeiende glasbuise op die toerusting in die ka-
mer en ek onthou dat daar ’n snaakse el-
ektriese soort van reuk was.  

En dit is hoe eksperimente met kris-
talstelle my in die amateurradio stokperdjie 
ingelei het. Die blinde man was OK Wes Ma-
ree, wat my leermeester geword het en my van 
amateurradio geleer het. OK Wes het seker 
lankal ’n stil sleutel geword en ek is spyt dat sy 
roepsein my ontgaan het. Maar ek het nou vêr 
afgedwaal van die opwindende nuwe hoë-

tegnologie kristalstelle waaroor ek eintlik wou 
praat. 
 
Ontwikkeling van die Kristalstel 

In later jare is die galenakristal-detektor 
ontwikkel tot ’n miniatuur-diode wat in ’n glash-
ouer verseël is, die mees populêre een is die 
bekende 1N34 germaniumdiode. Hulle kom tot 
vandag toe voor in apparate soos basiese 
SWR en seinsterkte-meters. Die rede hiervoor 
is dat hulle ’n lae voorspanningsval het, wat so 
laag as 0,22 volt kan wees. Nog onlangs is 
baie sulke diodes in spesiale verpakking, bv., 
die 1N23, gebruik in die ingang stroombaan 
van radarstelsels. In later jare, toe ek met radar 
gewerk het, het ek geleer dat hulle breekbaar-
heid egter een van die hoofoorsake van 
onklaar radar was – veral wanneer twee vlieg-
tuie met radarstelle aan hulle voorkant op me-
kaar gerig was. Baie kristalstelle het ook 
gesneuwel as gevolg van naby, of self nie so 
naby, weerlig of deur statiese ladings op die 
antenna. 

Die voorspanningsval van germaniumdi-
odes wissel, hulle is nie almal eners nie en die 
met die laagste voorspanning gee die beste 
sensitiwiteit. Op sy pad vanaf die antenna moet 
die swak sein deur die toilet-roll instemspoel 
kom voordat dit deur die kristal gelykgerig kan 
word. Seine met ’n kleiner sterkte as die diode 
se voorspanning kom dus nie deur nie. Die 
enigste manier om hierby verby te kom is om ’n 
meer effektiewe lugdraad te gebruik (meer ko-
per in die lug) of deur lae verlies, hoë-Q spoele 
te gebruik. Sulke spoele word nie met gebruik-
te toiletrolle gemaak nie, maar word gewikkel 
op ’n manier wat herinner aan ’n Amerikaanse 
byekorf. Hulle staan dan ook bekend as ‘bee 
hive coils’. ’n Latere ontwikkeling wat die Q 
verder verbeter het, is om die spoele met Litz-
draad te maak. Dit is ’n draad wat bestaan uit 
baie fyn geïsoleerde draadjies wat saamgebon-
del word en bedoel is om verliese so ver 
moontlik te bekamp. 

Nogtans was die voorspanning wat vir 
die diode nodig was vir baie jare die beperking 
op die seinsterkte wat ontvang kon word. 
 
Die Deurbraak 

Onlangs het MOSFET tegnologie egter 
tot die punt ontwikkel waar ’n mikrobaan met ’n 
nul voerspanningsval moontlik geword het. Die 
gebruik van so ’n MOSFET maak nou die bou 
van 'n kristalstel moontlik wat nie meer 'n lang 

(Kristalstelle word deur die tegnologie ingehaal van bladsy 10) 

(Na bladsy 12) 
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buite antenna of uitgebreide grond stelsel be-
nodig nie en ook nie die instemkring belas tot 
by die punt waar geen selektiwiteit oorbly nie. 

In die Januarie 2007 uitgawe van QST 
beweer Bob Culter, N7FKI, dat ’n kristalstel wat 
die nuwe tegnologie gebruik, jou toelaat om, 
“jou koek te hê en dit te eet” Dit is omdat dit 
tegelykertyd goeie sensitiwiteit en selektiwiteit 
bied. Hy het in werklikheid ‘n “kristalstel" gebou 
wat goeie resultate gee sonder 'n buite antenna 
of grond. 

Hy skryf soos volg; "As jy soos ek is, 
kon die gogga jou gebyt het terwyl jy met die 
bou van ’n AM (MW) kristalstel besig was. In 
my geval was ek besig met ‘n galena 'katsnor’ 
detektor toe ek gevang is. So 'n radio vereis 
tipies 'n lang buite antenna en grond of water-
pypgrond konneksie om te funksioneer. Dit 
geld selfs met die gebruik van lae drumpel (0,3 
V) germanium detektordiodes soos die 
bekende 1N34A.  

N7FKI verduidelik dat daar 'n balans tus-
sen sensitiwiteit en selektiwiteit verkry moet 
word. 'n Konvensionele diode-detektor, met sy 
aansienlike drumpel, moet oor feitlik die hele 
instemkring verbind word. Plasing van ’n tap 
oor 10% van die spoel in die belang van sel-
ektiwiteit sou beteken dat die spoel sowat 3 V 
sal moet lewer om die 0,3 V drumpel te 
oorkom. Hy beweer dat dit nou moontlik is om 
jou koek te hê en dit te eet, deur die gebruik 
van die onlangs beskikbare ALD110900A nul-
drempel MOSFET wat deur Advanced Linear 
Devices gemaak word. 

Afsonderlik van die baie toepassings 
waar 'n nul-drumpel detektor lank reeds beskou 
word as die ne plus ultra van detektors sal die 

nuwe detektor ook die veelsydigheid van 
bestaande elektroniese toerusting aansienlik 
kan verhoog, en sal dit hopelik ook belang-
stelling prikkel in die bou van moderne we-
ergawes van een van die wêreld se eerste, 
mees basiese, mees geboude en waarskynlik 
mees geliefde radio-ontvanger. 

"Kristalstel" is 'n generiese beskrywing 
en die nuwe radios moet waarskynlik 'n 
"statiese ontvanger" of so iets genoem word, 
wat sal aandui dat dit geen lokale krag benodig 
nie. 

Marconi sou 'n arm en 'n been vir so 'n 
detektor gegee het en die bou van 'n moderne 
kristalstel met behulp van die nuwe MOSFET is 
seker 'n projek wat die moeite werd sal wees. 
'n Kortgolf weergawe sal ook voldoen aan van 
die behoeftes van die mees ywerige QRP oper-
ateurs en om daarby aan te pas, kan daar in ’n 
toekomstige artikel gekyk word na ‘n eksperi-
mentele sender wat met slegs stemklank 
aangedryf word.  

Om die vonk van die jeug aan te wakker 
of jong mense te interesseer in radio, oorweeg 
gerus die bou van 'n radio wat nie 'n buite an-
tenna, grond of kragbron benodig nie. Vir bel-
angstellendes, soos Padvinder- en Voortrek-
kerleiers wat meer wil weet of wat 'n hoë-
tegnologie kristalstel wil bou, kan 'n afskrif van 
Bob se artikel met stroombaandiagramme en 
onderdelelyste afgelaai word vanaf http://
www.arrl.org/files/file/Technology/tis/info/pdf/
culter.pdf. Bykomend hiertoe het Google baie 
artikels oor kristalstel-konstruksie wat verbeter 
sal kan word deur hul ouderwetse detektors 
eenvoudig te vervang met die nuwerwetse 
mikrobaan. 
 

(Kristalstelle word deur die tegnologie ingehaal van bladsy 11) 

Digital Audio Interface for WSPR and Other Digital Modes 
Kevin Mc Donald, ZS6KMD 

A 
 simple entry into WSPR (pronounced 
“whisper”) was my introduction to digi-
tal modes courtesy of Eddie Leighton, 
ZS6BNE, and Pierre Van Deventer, 

ZS6A. Watching Eddie and Pierre play radio via 
their posts on Facebook in the Zone 38 group 
prodded my curiosity to the point where I wanted 
to try to see what the hype was about for myself. 

Using Google to try to find a suitable in-
terface leaves a lot to be desired. There are 
some which work for some digital modes, noth-
ing clean cut and easily replicated that I was 
comfortable to try so I decided to combine all the 

(Continued on page 13) 
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research into one interface that would be easy 
to build and suitable for 95% of modern trans-
ceivers. The primary design I chose was one 
from KF5INZ with a few simple modifications to 
allow for adjusting the audio levels inde-
pendently of the Sound Card on the PC, TX/RX 
indicator, and if possible USB integration. 

The basic circuit diagram from KF5INZ is 
as follows… (Fig 1). This in itself works perfect-
ly, however, the audio levels are a little iffy and 
depending on if you are using the data port on 
your radio or the speaker output, a little difficult 
to balance perfectly. 
 Adding an LED and a 1 k resistor across the 
RTS/DTR line and GND allows for a RX/TX in-
dication when the RTS/DTR line goes high on 
transmit. 
 Replacing R2 and R3 with a 10 K variable 
resistor with the wiper connected to C1 and C2 
respectively, allows for the adjustment of audio 
levels in and out (Fig 2). These can be mounted 
on the front panel of the enclosure for easy ac-
cess or you can use pre-set devices and keep 
them inside the enclosure. I opted for the latter 
and drilled two 3,2 mm holes in the side of the 
case which allows me to insert a trimming tool 

and adjust the audio levels to my requirements. 
 Connecting the interface to my transceiver 
was a simple process using the eight-pin din 
accessory socket on the back of the radio. Fol-
lowing the user manual, I determined which 
pins were for audio in/out, PTT and ground; 
these were wired to a short lead and to the 
eight-pin DIN plug. 

Lastly, I wanted to make the whole thing 
work as closely as possible to what is provided 
by a professional Signalink device. I wanted to 
have a USB interface instead of leads to my in-
ternal sound card… I picked up a handful of 
these USB 3D sound cards a while ago at a flea 
market for a few rand each. This would work 
perfectly for what I had in mind. 
 Removing the sound card from the casing, 
de-soldering the audio sockets for line input and 
speaker output was simple enough. Connecting 
the digital interface to the soundcard input and 
output was just as easy, remembering that only 
one channel was required. I cut a slot in the 
side of the enclosure to allow the USB port to 
protrude once mounted to the inside of the en-
closure and for the standard USB extension ca-
ble to fit. 

(Digital Audio Interface from page 12) 

(Continued on page 14) 

Figure 1 
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 There we have it, a simple interface that is 
suited for WSPR and other digital modes. 
Since building the device I have been actively 
involved in chasing  WSPR DX working as far 
as possible using as low power as I can to see 
how well it and my station can perform. I am 
absolutely hooked on digital. 

Happy building and hope to work you on 
WSPR or one of the other digital modes soon 

(Digital Audio Interface from page 13) 

W 
ell the digital mode bug has bitten 
me thanks to reading many pages 
by Eddie, ZS6BNE, Pierre, ZS6A, 
and various other sources. Who 

knew it could be so easy and so much fun. 
WSPR for me has been about getting the most 
efficient antenna at the most affordable price 
and working the longest distance at the lowest 
possible power… A whisper of a signal decod-
ed as proof that the thing works.  
 When I initially set up the station to decode 
WSPR, I used just a simple audio setup for RX, 
audio from the radio through an isolation trans-
former into my PC microphone socket. Levels 
were a mission at first, but I got the hang of it 

soon enough. For an antenna, I used a 4,5 m 
aluminium pole with a UNUN feed point and 
tried vertical. It worked, but was not as effec-
tive as I wished. That is when I noticed that Ed-
die and Pierre were checking efficiency on 
each other’s antennas and decided to drop my-
self into the fray, design my own antenna and 
check what it would do. I also bought a Sig-
nalink USB device to ensure that I could RX/TX 
with the same signal quality that Eddie and 
Pierre were using.  
 The design below is simple, efficient and 
very cheap to build. All in all under R200. What 
you will need is two 2,5 m lengths of 10 or 12 
mm aluminium tube, two 100 mm pieces of alu-

minium rod to fit inside the alumini-
um tube, two 300 mm lengths of 20 
mm PVC pipe, four glands 
(grommets) for the PVC pipe, one 3 
way PVC inspection coupling, one 
SO-239 socket, some PVC glue and 
a little time.  
 Start with making up the centre 
of the antenna by gluing the two 
lengths of PVC pipe to opposite 
ends of the PVC coupling. Insert the 

(Continued on page 15) 

Figure 2 

Figure 3 

10 m Rotatable Dipole for 
WSPR 

Kevin Mc Donald, ZS6KMD 
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grommets from two of the glands inside the 
openings inside the PVC coupling. This will 
hold the aluminium tube in the centre and wa-
terproof the connection. Drill the hole for the 
SO-239 connector and fit it ensuring that it is 
watertight.  
 Insert the aluminium rod into each tube en-
suring that 36 mm is protruding (depending on 
where in the band you wish to work, you can 
adjust the length for best SWR). Drill and rivet 
or use a small self-tapping screw to fix it in 
place, wrap the joint in amalgamating tape. 
Slide a gland over each leg so you can attach 
it to the PVC pipe in the centre, make sure you 
use the rubber grommet to seal the joint and 
centre the aluminium tube in the PVC pipe. 
Leave a gap of 25 mm between the two alu-
minium pipes in the middle of the PVC cou-
pling. Drill a hole in each leg and attach a short 

length of wire to each leg and to the SO-239.  
For a balun, I used seven turns of RG-58 coax 
100 mm diameter wrapped in PVC tape at the 
feed point. The mounting I will leave to you as I 
have hoisted mine 4 m above my roof, which is 
a double volume roof, on a 25 mm aluminium 
TV antenna mast. Remember that it is rotata-
ble and the signals hit it broadside. I have mine 
facing NNW as that is the most active area I 
wish to work.  
 Immediate tests showed a drastic improve-
ment over the vertical and SWR was at a per-
fect 1:1 to 1:1.5 for almost 200 kHz.  
 I am currently working on a trapped version 
for 20 m based on the Buddy Pole and hope to 
have some test results as soon as I am done 
with the build. The great thing is that these are 
cheap antennas and easy to replicate.  
 Good building and hope to hear you on 
WSPR soon.   

(10 Metre Rotatable Dipole from page 14) 

High Speed Telegraphy (HST)  
Dennis Green, ZS4BS 

H 
igh Speed Telegraphy (HST) compe-
titions challenge individuals to cor-
rectly receive and copy Morse code 
transmissions sent at very high 

speeds. It is most popular in Eastern Europe, 
where it is one of several activities collectively 
referred to as Radiosport. Most international 
competitions are organised by the International 
Amateur Radio Union (IARU). 
 
Brief history 
 The first international High Speed Telegra-
phy competition was the HST European Cham-

pionship held in Moscow, Russia in 1983. Two 
more HST European Championships were 
held; one in 1989 in Hannover, Germany, and 
another in 1991 in Neerpelt, Belgium. The first 
HST World Championship was held in Siófok, 
Hungary, in 1995, and a World Championship 
event has been held in every odd-numbered 
year since then. Most international, national 
and local HST competitions are held in the 
countries of the former Eastern Bloc. Every 
World Championship to date has been held in 
Europe. While many competitors are licensed 

(Continued on page 16) 
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amateur radio operators, there is no require-
ment that competitors have a license, and 
many pursue the sport without one. 
 According to Ivan Ivanov, LZ1PJ, IARU Re-
gion 1 HST Working Group Chairman, the 
championship held in Moscow in 1983 was in 
fact the first that claimed to be 'European 
championship'. There were many other interna-
tional HST competitions before that. The earli-
est that he knows of took part in Beijing, China, 
back in 1953. There were teams of Soviet Un-
ion, Bulgaria, China, and possibly others. An-
other earlier event was the annual 'Danube 
Cup', traditionally organized in Bucharest, Ro-
mania. 
 
Competition events 
 There are three main competitive events at 
HST meets. One standard event is the copying 
or sending of five-character groups of text. Two 
of the events are based on simulations of ama-
teur radio activity and are referred to as the 
Radio Amateur Practicing Tests (RPT). The 
RPT includes the copying of amateur radio call 
signs and a “pileup” competition, where com-
petitors must distinguish between call signs 
sent during several simultaneous transmis-
sions. Not all competitors are required to enter 
every competition, and some competitors spe-
cialize in just one competitive event.

  

1. In the five-character groups event, random 
letters and numbers are sent in Morse code, 
five characters at a time, at a high speed. Sep-
arate competitions are held for the reception of 
just the twenty-six letters of the Latin alphabet, 
just the ten Arabic numerals or a mixed content 
of letters, numbers, and some punctuation 
symbols. Competitors may choose to record 
the text by hand on paper or by typing on a 
computer keyboard. The competition starts 
with one minute of transmission sent at an ini-
tial speed defined for the entry category 
(usually 50 letters per minute for juniors and 80 
letters per minute for the other age categories). 

After each test, the copy of the competitors is 
judged for errors. Subsequent tests are each 
conducted at an increased speed until no com-
petitor remains who can copy the text without 
excessive error.

  

 In addition to reception tests, some compe-
titions feature transmission tests where com-
petitors must try to send five character groups 
in Morse code as fast as possible. Competitors 
send a printed message of five character 
groups at a specific speed, which is judged for 
its accuracy by a panel of referees. Like the 
receiving tests, there are separate competi-
tions for sending five character groups of just 
the twenty-six letter of the Latin alphabet, just 
the ten Arabic numerals or a mixed content of 
letters, numbers, and some punctuation sym-
bols. Most transmission tests restrict the type 
of equipment that may be used to send the 
Morse code message.

  

 
2. The Amateur Radio Call Sign Receiving 
Test uses a software program called RufzXP 
that generates a score for each competitor. 
Rufz is the abbreviation of the German word 
"Rufzeichen-Hören" which means "Listening of 
Call Signs.” In the RufzXP program, competi-
tors listen to an amateur radio call sign sent in 
Morse code and must enter that call sign with 
the computer keyboard. If the competitor types 
in the call sign correctly, their score improves 
and the speed at which the program sends 
subsequent call signs increases. If the compet-
itor types in the call sign incorrectly, the score 
is penalised and the speed decreases. Only 
one call sign is sent at a time and the event 
continues for a fixed number of call signs 
(usually 50). Competitors can choose the initial 

(HST from page 15) 

(Continued on page 17) 

Youth winners at the 2014 HST Championships 
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speed at which the program sends the 
Morse code, and the winner is the com-
petitor with the highest generated score.

  

 
3. The Pileup Trainer Test simulates a 
"pileup" situation in on-air amateur radio 
operating where numerous stations are 
attempting to establish two-way contact 
with one particular station at the same time. 
This competition uses a software program 
called MorseRunner. In the MorseRunner soft-
ware, more than one amateur radio call sign is 
sent at a time. Each call sign is sent in Morse 
code generated at different audio frequencies 
and speeds, timed to overlap each other. Com-
petitors must record as many of the call signs 
as they can during a fixed period. They may 
choose to do this either by recording the call 
signs by hand on paper, or by typing them in 
with a computer keyboard. The winner is the 
competitor with the most correctly recorded call 
signs.

  

 
The rules of international and European cham-
pionships are defined in the document IARU 
Region 1 Rules for High Speed Telegraphy 
Championships http://www.iaru-r1.org/HST%
20Rules2007.pdf.  
 
Entry categories  
 
HST competitions generally separate the com-
petitors into different categories based on age 
and gender. The following are the entry catego-
ries specified in the IARU rules used for Euro-
pean and World Championships: 
 

Women aged 16 years and younger (A). 

Men aged 16 years and younger (B). 

Women aged 17 to 21 years old (C). 

Men aged 17 to 21 years old (D). 

Women, regardless of their age (E). 

Men, regardless of their age (F). 

Women aged 40 years and older (G). 

Men aged 40 to 49 years old (H). 

Men aged 50 years and older (I). 
  
Note that there is an additional male category, 
which is justified by the high number of partici-
pants in the corresponding age group. A maxi-
mum of 18 competitors from those 9 categories 
can take part as a national team. 
 
Past IARU Championships 
 
IARU World Championships take place in odd 
year, starting 1995. Since 2004, an IARU Re-
gion 1 Championship takes place each even 
year. 
 
2014 Bar, Montenegro  
2013 Borovec Ski Resort, Bulgaria  
2012 Beatenberg, Switzerland 
2011 Bielefeld, Germany 
2010 Rawa Mazowiecka, Poland 
2009 Obzor, Bulgaria 
2008 Pordenone, Italy 
2007 Belgrade, Republic of Serbia 
2006 Primorsko, Bulgaria 
2005 Ohrid, Republic of Macedonia 
2004 Niš, Republic of Serbia 
2003 Minsk, Belarus 
2001 Constanţa, Romania 
1999 Pordenone, Italy 
1997 Sofia, Bulgaria 
1995 Siófok, Hungary 
 
The 2015 IARU World HST Championship will 
be held from 09 to 13 September in Ohrid, 
Macedonia  

(HST from page 16) 

Talking TASH 
A Broadband VHF/UHF antenna, made from cardboard and Aluminium Foil 

Hein Bertram, ZS4EK 

B 
rowsing the Internet, I came across a 
rather novel antenna idea called the 
“Tapered Area Small Helix” Antenna, 
or simply TASH, which rhymes with 

“trash” deliberately, apparently. 

 The article describing the “Chicken Wire 
Wonder” (which Google), claims SWR lower 
than 2:1 on all bands from 20 to 10 metres – I 
definitely MUST try that sometime! 
 Being just about effectively out of every-

(Continued on page 18) 

http://www.iaru-r1.org/HST%20Rules2007.pdf
http://www.iaru-r1.org/HST%20Rules2007.pdf
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one’s VHF range is not exactly conducive to 
experimentation with VHF antennas, but an 
aerial that resembles a Pirouline wafer! Nee 
wragtag, that is something I simply must try! 
 The HF version is 14 feet high and 6 feet in 
diameter, having been built in the US. Over 
here it won’t work in those dimensions – a 
South African replica of 3,5 metres high by 1,8 
metres diameter will look exactly the same, 
function exactly the same, and will probbeblie 
radiate whiff an Afrikaans eksent ☺☺. 
 
Okay now, dimensions. 
 Thomas J. Warnagiris described the TASH 
antenna in an article in Microwave Journal 
(page 18, September 2001).  
 In a further article, he gives the details that I 
needed for my aerial, but before I provide 
those, I must mention the advantages that he 
mentions over “traditional” antennas.  
 In a joint Master’s Thesis

1
, Hallman and 

Sanford write -    
 “[A]lbeit that the log-periodic antenna easily 
exhibits wideband characteristics, its phase 
centre varies with frequency, its largest physi-
cal dimension is quite large compared to the 
lowest operating frequency and the antenna is 
highly directional. These, in some cases, in-
conveniences would according to Warnagiris 
be overcome using the TASH. In comparison 
with the biconical antenna the main stated ad-
vantage would be that the TASH is far less 
bulky.” 
 That being mentioned, here are the prom-
ised details, from page 22 of the same thesis: 
 
Let us see… How about 6 m and up? That 
would be: 

Perfectly feasible if you use Bloudraad and 
chicken mesh, but I did not try it (yet…). 

 Okay, how about Weather satellites and 
up? With 136 MHz as a bottom frequency, the 
mathematics looks like this: 

 Now this is where I started leering at the 
XYL‘s rolls and rolls of aluminium foil in the 
kitchen cupboard. 
 
The Antenna Proper: 
 Of course, our “mainsail” will need to be 
stiffened or our plans are foiled. That is where 
the XYL’s cherished Shipping Carton comes in 
(or rather, went out). 
 Right, then.  
 Luff: 44 cm. Foot: 70,6 cm, 71 cm as it 
turned out to be, but that is neither here nor 
there (for the sailor who wants to know the 
length of the leech, that is 83,1887011559 cen-
timetres. Just in case someone wanted to ask!) 
 There are a few different ways of affixing a 
number of sheets of aluminium foil onto card-
board, one of them being glue. I cannot imag-
ine how the juvenile delinquents sniff the stuff – 

(Vest Pocket DXpedition from page 17) 

(Continued on page 19) 

1
 Co-Design and Integration of Wideband Push-Pull 

Power Amplifier and Omnidirectional Antenna Mas-
ter’s thesis in Wireless, Photonics and Space Engineer-
ing (Saab AB, Gothenburg 2013) 

QRG 50 MHz 

Y 1,2 metres 

X 1,92 metres 

S 2,4 centimetres 

F1 Midpoint 

F2 48 cm in 

D 60 cm 

QRG 136 MHz 

Y 44 cm 

X 70,6 cm (okay, 70,58 then) 

S 8 mm 

F1 At the innermost point 

F2 17.65 cm 

D 22 cm 
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I get a headache merely looking at it! Besides, 
it is messy and crummy. 
 One could also stitch it onto the cardboard. 
Naaaah – sounds too much like that dreaded 
activity, work. 
 I decided I would rather use a crum-
machine. Fortunately, the stapler comes from 
my own study, so nobody can complain about 
that. 
 Before you start measuring, make sure that 
the corrugation is top-to-bottom. Unless you 
want to build the antenna as an act of penance, 
that is. 
 In order to prevent the aluminium from 
shorting out, I put foam rubber onto the inside 
and rolled the thing up. 
 Then I used some cotton and thread (with 
permission) and stitched the completed driven 
element through. Just to keep it from unfurling, 
that is. Works like a prayer (being a padre, I do 
not believe in charms). 
 F1, the feed point, is connected using a 6BA 
nut and bolt, with a ring lug. 
 At F2, I crimped a piece of thick copper wire 

onto the ring lug, crimped a lug onto the bottom 
end, drilled a hole through the hardboard base 
plate and affixed the “shorting bar” to both ele-
ment and counterpoise. 
 The 8 mm spacing is provided by two 
sheets of corrugated cardboard. 
 
Proof of the Pudding 
 The only thing that comes into VHF range 
at Koffiefontein will be a satellite. Further than 
Bloemfontein or Kimberley, but certainly Line 
Of Sight!  
 Tuned the Budgie (Baojie BJ-UV55) to 
137,35 MHz, checked out the next NOAA pass 
and waited. Wharrabeauty!!!!! 
 Okay – now to get hold of a nice sheet of 
thinnish aluminium for a more permanent ver-
sion of this nifty antenna… 
 (Drat – I did not take a picture, and every-
thing is neatly stowed in boxes at the moment, 
pending a possible move). 
 
https://www.arrl.org/files/file/QEX.../QEX_Jul-
Aug_09_Feature.pdf 

(Vest Pocket DXpedition rom page 18) 

Amateur Radio Direction Finding (ARDF) 
Dennis Green, ZS4BS 

A 
mateur Radio Direction Finding 
(ARDF, also known as radio orient-
eering and radiosport) is an amateur 
racing sport that combines radio di-

rection finding with the map and compass skills 
of orienteering. It is a timed race in which indi-
vidual competitors use a topographic map, a 
magnetic compass and radio direction finding 
apparatus to navigate through diverse wooded 
terrain while searching for radio transmitters. 
The International Amateur Radio Union organ-
ises the rules of the sport and international 
competitions. The sport has been most popular 
in Eastern Europe, Russia, and China, where it 
was often used in the physical education pro-
grams in schools. 
 ARDF events use radio frequencies on ei-
ther the 2-metre or the 80-metre amateur radio 
bands. These two bands were chosen because 
of their universal availability to amateur radio 
licensees in all countries. The radio equipment 
carried by competitors on a course must be 
capable of receiving the signal being transmit-
ted by the five transmitters and useful for radio 
direction finding, including a radio receiver, at-
tenuator and directional antenna. Most equip-
ment designs integrate all three components 

into one handheld device. 
 
History 

(Continued on page 22) 

A German competitor on a 2-metre band ARDF 
course 

https://www.arrl.org/files/file/QEX.../QEX_Jul-Aug_09_Feature.pdf
https://www.arrl.org/files/file/QEX.../QEX_Jul-Aug_09_Feature.pdf
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ANNOUNCING THE RELEASE ANNOUNCING THE RELEASE 
OF THE KENWOOD TSOF THE KENWOOD TS--990S990S  

  HF/6m TRANSCEIVER HF/6m TRANSCEIVER   
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 Main and sub-band receiver based on ground-breaking 

technology first tested on the TS-590S 
 
 Transmitted audio quality found previously only on the TS-950S 

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

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

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

first in  desk-tops ! 
 
 Two USB-equipped ports on the front of the radio ! 
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Radio Accessories &  
Data Modems 
9 Carnation street Gallo Manor 

P O Box 691 Gallo Manor 2052, South Africa 
Tel +27 (0)11 802 2976 

Fax: +27( (0)86 615 3597 
 

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

Introducing  

THE  WOUXUN 
 
KG-UV920P and KG-UV6D Dual Band Mobile and Dual Band 
Portable both with cross-banding capability 
 
The KG-UV-920P comes with separation kit to operate the 
control head remotely - the kit is not an optional extra as 
with other makes and models!! 
 
Both at prices you can afford!! 
KG-UV920P below R3 600.00 and the KG-
UV6D below R1 500.00!! 
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 The sport originated in Northern Europe 
and Eastern Europe in the late 1950s. Amateur 
radio was widely promoted in the schools of 
Northern and Eastern Europe as a modern sci-
entific and technical activity. Most medium to 
large cities hosted one or more amateur radio 
clubs at which members could congregate and 
learn about the technology and operation of 
radio equipment. One of the activities that 
schools and radio clubs promoted was radio 
direction finding, an activity that had important 
civil defence applications during the Cold War. 
As few individuals in Europe had personal au-
tomobiles at the time, most of this radio direc-
tion finding activity took place on foot, in parks, 
natural areas, or school campuses. The sport 
of orienteering, popular in its native Scandina-
via, had begun to spread to more and more 
countries throughout Europe, including the na-
tions of the Eastern Bloc. As orienteering be-
came more popular and orienteering maps be-
came more widely available, it was only natural 
to combine the two activities and hold radio di-
rection finding events on orienteering maps. 
Interest in this kind of on-foot radio direction 
finding activity using detailed topographic maps 
for navigation spread throughout Scandinavia, 
Eastern and Central Europe, the Soviet Union, 
and the People's Republic of China. Formal 
rules for the sport were first proposed in Eng-
land and Denmark in the 1950s. The first Euro-
pean Championship in the sport was held in 
1961 in Stockholm, Sweden. Four additional 
international championships were held in Eu-
rope in the 1960s and three more were held in 
the 1970s. The first World Championship was 
held in 1980 in Cetniewo, Poland, where com-
petitors from eleven European and Asian coun-
tries participated. World Championships have 
been generally held in even-numbered years 
since 1984, although there was no World 
Championship in 1996 and there was a World 
Championship in 1997. Asian nations began 
sending national teams to international events 
in 1980 and teams from nations in Oceania and 
North America began competing in the 1990s. 
Athletes from twenty-six nations attended the 
2000 World Championship in Nanjing, China, 
the first to be held outside of Europe.  
 As the sport grew in the 1960s and 1970s, 
each nation devised its own set of rules and 
regulations. The need for more clearly defined 
and consistent rules for international competi-
tions led to the formation of an ARDF working 

group by the International Amateur Radio Un-
ion (IARU) in the late 1970s. The first ARDF 
event to use the new standardised rules was 
the 1980 World Championship. These rules 
have been revised and updated over the years, 
increasing the number of gender and age cate-
gories into which competitors are classified, as 
well as formalizing the start and finish line pro-
cedures. While some variations exist, these 
standardized rules have since been used 
worldwide for ARDF competitions, and the 
IARU has become the principal international 
organization promoting the sport. The IARU 
divides the world into three regions for adminis-
trative purposes. These regions correspond 
with the three regions used by the International 
Telecommunications Union for its regulatory 
purposes, but the IARU has also used these 
regions for sports administration. The first 
IARU Region 1 (Europe, Africa, the Middle 
East, and northern Asia) Championship was 
held in 1993 in Chtelnica, Slovakia, the first 

(ARDF from page 19) 

(Continued on page 23) 

A member of the Republic of Korea national team 
sprints to the finish line of an 80-metre ARDF 
course  
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IARU Region 3 (Asia and Oceania) Champion-
ship was held in 1993 in Beijing, China, and 
the first IARU Region 2 (North and South 
America) Championship was held in 1999 in 
Portland, Oregon, USA. In addition to participa-
tion in international events, most nations with 
active ARDF organizations hold annual nation-
al championships using the IARU rules. 
 ARDF is a sport that spans much of the 
globe. In 2012 over 570 athletes from thirty-
three countries, representing four continents 
entered the 16th World Championships held in 
Kopaonik, Serbia. Organised ARDF competi-
tions can be found in almost every European 
country and in all the nations of northern and 
eastern Asia. ARDF activity is also found in 
Thailand, Australia, New Zealand, Canada and 
the United States. Although they represent a 
broad range of amateur radio interests in their 
nations today, several member societies of the 
International Amateur Radio Union were origi-
nally formed for the promotion and organization 
of the sport and continue to use the term radio-
sport in their society name. These include the 
Federation of Radiosport of the Republic of Ar-
menia (FRRA), the Belarusian Federation of 
Radioamateurs and Radiosportsmen (BFRR), 
the Chinese Radio Sports Association (CRSA) 
and the Mongolian Radio Sport Federation 
(MRSF). To promote the sport, the IARU has 
delegated individuals as ARDF Coordinators 
for each IARU Region to help educate and or-
ganize national radio societies and other ARDF 
groups, especially in nations without prior activ-
ity in the sport. 
 
Description of competition and rules 
 The IARU Region 1 ARDF Working Group 
maintains the rules used throughout the world, 
with minor variations. Although these rules 
were developed specifically for international 
competitions, they have become the de facto 
standard used as the basis for all international 
competitions worldwide. 
 An ARDF competition normally takes place 
in diverse wooded terrain, such as in a public 
park or natural area but competitions have also 
been held in suitable suburban areas. Each 
competitor receives a detailed topographic map 
of the competition area. The map will indicate 
the location of the start with a triangle and the 
location of the finish with two concentric circles. 
Somewhere within the competition area desig-
nated on the map, the meet organizer will have 

placed five low power radio transmitters. The 
locations of the transmitters are kept a secret 
from the competitors and are not marked on 
the map. Each transmitter emits a signal in 
Morse code by which it is easily identifiable to 
the competitors. The transmitters automatically 
transmit one after another in a repeating cycle. 
Depending on entry classification, a competitor 
will attempt to locate as many as three, four or 
all five of the transmitters in the woods, and 
then travel to the finish line in the shortest pos-
sible time. Competitors start at staggered inter-
vals, are individually timed and are expected to 
perform all radio direction finding and naviga-
tion skills on their own. Standings are deter-
mined first by the number of transmitters found, 
then by shortest time on course. Competitors 
who take longer than the specified time limit to 
finish may be disqualified. 
 ARDF events use radio frequencies on ei-
ther the 2-metre or the 80-metre amateur radio 
bands. These two bands were chosen because 
of their universal availability to amateur radio 
licensees in all countries. Each band requires 
different radio equipment for transmission and 
reception, and requires the use of different ra-
dio direction finding skills. Radio direction find-
ing equipment for eighty meters, an HF band, 
is relatively easy to design and inexpensive to 
build. Bearings taken on eighty meters can be 
very accurate. Competitors on an eighty-meter 
course must use bearings to determine the lo-

(ARDF from page 22) 

(Continued on page 24) 

An ARDF competitor in the W19 category on an 
eighty-metre course. 
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cations of the transmitters and choose the fast-
est route through the terrain to visit them. Two 
meters, a VHF band, requires equipment that is 
relatively more complicated to design and more 
expensive to build. Radio signals on two me-
ters are more affected by features of the ter-
rain. Competitors on a two-metre course must 
learn to differentiate between accurate, direct 
bearings to the source of the radio signal and 
false bearings resulting from reflections of the 
signal off hillsides, ravines, buildings, or fenc-
es. Large national or international events will 
have one day of competition using a 2-metre 
frequency and one day of competition using an 
80-metre frequency. 
 In addition to the rules of the sport, ARDF 
competitions must also comply with radio regu-
lations. Because the transmitters operate on 
frequencies assigned to the Amateur Radio 
Service, a radio amateur with a license that is 
valid for the country in which the competition is 
taking place must be present and responsible 
for their operation. Individual competitors, how-
ever, are generally not required to have ama-
teur radio licences, as the use of simple 
handheld radio receivers does not typically re-
quire a license. Regulatory prohibitions on the 
use of amateur radio frequencies for commer-
cial use generally preclude the awarding of 
monetary prizes to competitors. Typical awards 
for ARDF events are medals, trophies, plaques 
or certificates. 
 
Entry categories 
 Although all competitors at an ARDF event 
use the same competition area and listen to the 
same set of five transmitters, they do not all 
compete in the same category. Current IARU 
rules divide entrants into different categories 
based on their age and gender. Only the M21 
category must locate all five transmitters, while 
the other categories may skip only a specified 
transmitter or transmitters. 
 

M19 — Men ages 19 and younger, 4 or 5 

transmitters 

M21 — Men of any age, 5 transmitters 

M40 — Men ages 40 and older, 4 or 5 trans-
mitters 

M50 — Men ages 50 and older, 4 or 5 trans-
mitters 

M60 — Men ages 60 and older, 3 or 4 trans-
mitters 

M70 — Men ages 70 and older, 3 or 4 trans-
mitters 

W19 — Women ages 19 and younger, 4 or 5 
transmitters 

W21 — Women of any age, 4 or 5 transmit-
ters 

W35 — Women ages 35 and older, 4 or 5 
transmitters 

W50 — Women ages 50 and older, 3 or 4 
transmitters 
W60 — Women ages 60 and older, 3 or 4 
transmitters 
 
Youth competitions 
 The International Amateur Radio Union 
rules for ARDF competitions include provisions 
for youth competitions. These competitions are 
restricted to competitors aged sixteen years or 
younger. The course lengths are shorter (up to 
six kilometres), the transmitters may be located 
closer to the start (500 metres) and a course 
setter may require that fewer transmitters be 
located.  
 
Local variations 
 The IARU rules go into detail about certain 
procedures that are unique to international 
championships events. Not every ARDF com-
petition follows all of these rules. Common vari-
ations to the generally accepted rules exist at 
local events. Smaller events do not have large 
juries or on-course referees. Some events will 
use simpler start procedures, such as using 
only one starting corridor instead of two. ARDF 
events on the two-metre band in North America 
sometimes use frequency modulation instead 
of amplitude modulation for the transmission of 
the Morse code identifications.  

(ARDF from page 23) 

The Arkansas Catfish Dipole 
David G. Byrd, KD7VA 

F 
ishing for DX on your next amateur ra-
dio outing? Whether Field Day or just 
for fun, this portable 20-metre antenna 
is easy to assemble and easy on your 

wallet. Go ahead - reel ‘em in!  

 Two of my favourite pur-
suits are Amateur Radio 
and fried catfish. In fact, as I 
prepare this article the odour of frying Arkansas 

(Continued on page 25) 
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Catfish envelops me from the nearby kitchen. 
That wonderful smell - and my favourite “fishing 
pole" - had a lot to do with the title of this arti-
cle. 
 This past winter, I spent most of December 
and January in southern Arkansas helping to 
care for my wife's parents. Although we didn‘t 
have much warning before departure, l did 
pack my backup HF transceiver and 2-metre 
hand-held. I also took my MFJ-259B Antenna 
Analyser so I could worry about the antennas 
after I had arrived and surveyed possible an-
tenna sites. 
 Eight hours after we arrived, southern Ar-
kansas was hit with the worst ice storm in more 
than 30 years. Because most of the tree limbs 
were broken and on the ground, all thoughts of 
hanging wire antennas from the remaining ice-
burdened limbs went south (further south) for 
the winter. I decided to construct a 20-metre 
antenna that could be assembled indoors 
(during the bad weather) and erected later with 
minimal effort. 
 
Necessity...  
 With no “ham store" in Magnolia, Arkansas, 
on-site hardware pickings were slim. The local 
Radio Shack stocked a few CB antennas and 
50-foot (15 metre) lengths of RG-58 coax, but 
nothing ham-specific. The store normally car-
ried 20-foot (6 metre) telescoping steel masts, 
but even these were out of stock. I would have 
to gather any remaining components from Ace 
Hardware and Wal-Mart. 
 I purchased the #20-enamel wire and the 
two 14-foot (4,26 metre) cane poles at Wal-
Mart. The cane poles were varnished and sep-
arated into three five-foot (or less) (1,5 metre) 
sections for transport. The remaining parts 
were purchased at Ace Hardware but should 
be available at most hardware stores. There 
are many mast choices with widely varying 
lengths and costs, but after the ice storm had 
wiped out hundreds of TV antennas the previ-
ous week, I had to get creative and use a tele-
scoping pool cleaning pole.  
 
Assembly 
 See Figure 3. Insert the four-foot (1,21 me-
tre) piece of plastic pipe through both sides of 
the compression T (see the parts list in Table 
1) and centre it. Make 2-inch (5 cm) cuts in 
each end of the plastic pipe to allow it to clamp 
down on the poles. Put a 1-inch (2,54 cm) hose 

clamp loosely on each end of the pipe. Insert 
the butt end of each fishing pole approximately 
6 inches (15,24 cm) into the plastic pipe and 
tighten the clamp. Assemble the remaining 
sections of the fishing pole. This will provide an 
assembly with 15,5 feet (4,72 metre) on each 
side of centre or 31 feet (9,44 metre) total. Put 
a sheet metal screw into the plastic pipe about 
1 inch (2,54 cm) on each side of the T support. 
The screws will be used to attach the wire ele-
ments to the feed line.  
 Each fishing pole has a loop at the tip to 
guide the fishing line. I used it as a tie point for 
the end of each side of the dipole. Feed the 
#20 wire through the loop and twist a couple of 
turns to secure it. Wind the wire in a slow spiral 
for the full length of the element. This spiral 
forms a distributed loading coil so do not over-
do it. I used about one turn per foot (30 cm) 
over the length of the cane pole and added five 
closer-spaced turns around the plastic pipe on 
each side of centre. Scrape the enamel from 

(Arkansas Catfish Dipole from page 24) 

(Continued on page 26) 

Figure 1 - The completed “Catfish Dipole" was tied 
to the chimney with nylon rope and was rotatable 
from ground level 

Figure 2 - The centre section of the dipole showing 
assembly details of the plastic pipe, compression T, 
mast, clamps and coaxial RF choke. 
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the wire and attach it under the sheet metal 
screw near the centre of the T. Make the con-
nections for the coax under the same two 
sheet metal screws and tighten. Do not over 
tighten. I removed the close-spaced turns 
(ultimately all of them) one at a time until the 
resonant frequency was 14,2 MHz.  
 Wind six or seven turns of the feed line 
coax into an RF choke near the feed point. 
This will decouple the unbalanced feed line 
from the balanced dipole. Figure 2 shows a 
poorly wound coaxial RF choke. I later re-
wound it on a four-inch cardboard form and 
taped it up for improved appearance and per-
formance. Tape the coil securely to the mast 
and weather-proof the coax connections.  
 
Performance 
 The expected input impedance at the cen-
tre of a ½-wave length wire dipole is 72 Ω and 
should result in an SWR of 1.5:1 when fed 
with 50-Ω coax. I used the MFJ-259B Anten-
na Analyser to measure the resonant frequen-
cy and SWR. The measured SWR at 14,2 
MHz was 1.4:1 and it did not exceed 1.5:1 an-
ywhere in the 20-metre band.  
In the days after completion, I made contacts 
with hams in Aruba, Slovenia and Chile - and 
even acted as net control station for the 
“Microcomputer Network” with coast-to-coast 
US stations, all with S-7 or better reports, 
while using a 100-W transceiver. 
 
Future Plans 
This antenna certainly served its purpose as 
an inexpensive temporary antenna, and it 
would be ideal for Field Day-type activities. 
For future projects, consider the following: 
 Make the antenna even more portable 

by soldering the element wires to the 
metal ferrules that connect/separate the 
sections of the fishing pole. Taking the 

(Arkansas Catfish Dipole from page 25) 

(Continued on page 27) 

Table 1 Parts 
2 x 14-foot (4,26 m) cane fishing poles 
2 x 25 feet (7,62 m) of #20 enamel copper wire 
1 x 4 feet (1,2 m) of 1-inch-OD (2,54 cm) sched-
ule-40 plastic pipe 
1 x Compression T (1 x 1 x ¾-inch pipe thread) 
(2,54 x 2,54 x 1,9 cm) 
1 x Galvanized pipe nipple (¾ x 3-inch) (1,9 x 
7,62 cm) 
3 x 1-inch (2,54 cm) screw-type hose clamp 
1 x (optional mast) 16-foot (4,87 m) pool-cleaning 
pole (telescoping) 

http://ve2xip.cactus.net/?p=1676
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pole apart would also break down the 
wire elements.  

 Wind multiband dipoles on the same pole 
(any frequency between 20 and 6 metres) 
and feed them from the same feed line.  

 Build a half-size 40-metre dipole by add-
ing loading coils on each side of the cen-
tre plastic pipe.  

 Add a suitably lightweight boom and an-

other fishing pole assembly to make an 
inexpensive two-element Yagi.  

 Ruggedize the design by switching to fi-
berglass fishing pole elements. You are 
moving into uncharted territory but the 
thought is interesting, considering that in-
expensive fibre-glass poles are available 
at every Wal-Mart.  

(Arkansas Catfish Dipole from page 26) 

M 
y trusty F T-817 has given excellent 
service over the past couple of 
years. It is a neat rig that packs 
down, complete with antenna, ATU 

and accessories, into a small flight bag and 
thus has proved to be ideal for globetrotting. 
However, despite working some excellent DX 
with only 1 W from the internal batteries, I have 
often needed a little more power. To solve this 
problem I decided to raid the junk box and build 
myself a simple and compact power supply that 
would allow me to run the full 5 W output rather 
than the 2,5 W maximum that can be achieved 
with freshly charged batteries.  
 Previous experience suggests that, unless 
you are extraordinarily lucky or extremely care-

ful with the design and layout of a switched 
mode power supply, the radiated noise can be 
unacceptable for use with weak-signal modes. 
Because of this, I decided to base the design 
on simple well-proven linear technology and to 
accept the extra weight associated with using a 
50 Hz mains transformer.  
 Having decided to build the supply on what-
ever happened to be available in my junk box l 
still had one problem to solve, the enclosure. 
After a little thinking, I decided to make use of 
the power supply enclosure fitted to an old PC. 
This already had the necessary IEC connectors 
(one for AC mains input and one for accessory 
output) as well as plenty of space and ventila-

(Continued on page 28) 

Figure 1. The finished junk box 
FT-817 power supply ready for 
operation 

A junk-box power supply for the Yaesu FT-817  
Mike Tooley, G8CKT     

Even though the title says it is a power supply for the FT-817, I am sure you can use the 
power supply for any low power radio or accessory in your shack! 
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tion provided by courtesy of the (previously re-
moved) fan. Figure 1 shows the finished power 
supply ready for operation. 
 When operated at full output (and to sup-
port charging of the internal batteries) Yaesu 
suggests that the FT-8l7’s DC supply voltage 
should be 13,8 V ± 15% (i.e. between 11,7 V 
and 15,9 V). To be on the safe side (and to 
help reduce dissipation in the 817’s finals) I de-
cided to design the power supply for an output 
of 12,5 V but to make this adjustable so that 
the voltage can be reduced slightly when oper-
ating for long periods with full carrier (i.e. when 
using RTTY, SSTV and FM). The actual output 
range is adjustable from about 11 V to 14,4 V. 
However, with VR1 set at mid- position, the 
output voltage is approximately 12,5 V.  
 Construction is extremely straightforward 
and can be based on tag board, group board or 
printed circuit techniques. Note that TR3 re-
quires a heat sink but this can be provided by 
bolting the transistor to the metal enclosure 

with the aid of an insulated washer kit. None of 
the component values is particularly critical 
and, in most cases, near substitutes can be 
made without affecting performance.  
 The complete circuit diagram for the power 
supply is shown in Figure 2. The mains trans-
former, Tl, must be rated at around 50 VA 
(total) and have its secondary windings 
configured to produce an AC output of between 
12 V and 15 V to the bridge rectifier. Depend-
ing on the transformer type this might involve 
using a single secondary Winding or connect-
ing two windings in either series of parallel. 
 The AC input to the S1 should be connect-
ed via the existing IEC connector and its asso-
ciated low pass mains filter (in better quality 
supplies these are integral with the IEC con-
nector). The low value resistor fitted in the 
emitter of TR3, R7, must be a wire wound com-
ponent rated at 2,5 W. For last-ditch protection, 
a miniature quick- blow 3 A fuse is fitted in the 
positive output rail. 

(A Junk Box Power Supply from page 27) 

Figure 2 Circuit diagram, for the 
F T-81 7 power supply  

T 
his antenna was first conceived as a 
simple dual band antenna in 1988, in 
an attempt to achieve sensible dual 
band operation in a small garden of 14 

metres (46 feet) length. Evolving from a simple 
end-fed Marconi for 80 m, the idea was to use 
the opposing harmonic relationships of two ¼-
wave elements so that they could be fed on 
odd harmonics without mutual coupling. This 
principle has been used with nested dipole an-
tennas and other specialist multi-band anten-
nas such as the Cobweb, but because of inter-

action and coupling issues, it is rarely imple-
mented on end fed wire antennas. With this 
version of the antenna, interaction between el-
ements and top resonance have been turned 
to our advantage allowing for excellent multi-
band working, while maintaining a useful radia-
tion pattern and efficiency on almost all Ama-
teur Radio bands.  
 The suggested dimensions provide for low 
radiation angle (30 to 40 degrees) on all bands 
except 30 m where the antenna acts as a full 

(Continued on page 29) 

G7FEK Limited Space Antenna 
G7FEK Multi-band “Nested Marconi" Antenna - 2008 Version (rev 5) 

Mike Dennis, G7FEK 

A 14 metre multi band antenna for small gardens that works well on 80 meters 
Main bands (@~50 ohm) are 80, 40, 30, 17, 15 and 12. See text for 20 and 10 m 



29 November -  December 2014 

size horizontal dipole. Low 
VSWR is achievable on 
most bands and with careful 
construction up to four 
bands can be used without 
an ATU. Radiation re-
sistance is in the range 25 
to 200 ohms on all bands, 
ensuring high radiation effi-
ciency, even with moderate 
earthing arrangements. Un-
like the Windom or G5RV, 
the fundamental bands can 
be resonated independently.  
 G7FEK’s antenna was 
built from G5RV leftovers, it 
looks a little like a small, off 
centre, G5RV. If anyone has tried a G5RV in 
14 metres of garden you will know that perfor-
mance is not that great and the ½ size" G5RV 
is completely useless on 80 meters.  
 During sunspot minimum, putting out a 
good signal on 80 m can mean the difference 
between operating HF radio or not, as most 
other bands are not in good shape. This anten-
na allows anyone to achieve an effective full 
size 80 m antenna in a small garden with ex-
cellent low angle DX performance, closely 
matching a full size dipole installed at the same 
height.  
 
So what is it?  
 G7FEK’s original “Nested Marconi Antenna” 
was first designed in 1988 and comprised two 
quarter-waves in parallel, fed against ground in 
inverted L. The original antenna was roughly 
15,24 m long x 6,7 m high. During 2007, the 
antenna was optimised and tested at sunspot 
minimum to improve performance and multi-
band operation. The difference in feed imped-
ance between elements determines which ele-
ment is coupled to the feeder and which ele-
ment floats, thus automatic band switching oc-
curs without the need for traps. For the higher 
bands, this antenna utilises the odd harmonic 
resonance of these elements, which are also at 
low impedance. In each case, some radiation is 
coupled from the driven element into the main 
antenna, producing a useful radiation pattern 
and omnidirectional low angle performance. On 
30 m, the top horizontal section works as an 
end fed dipole with ¼-wave transformer feed, 
as in the Zeppelin antenna, giving a dipole radi-
ation pattern while assuring a low impedance 

feed. The dimensions have been carefully opti-
mised for best multi band performance and to 
maintain a low angle radiation pattern on all 
bands for best DX working, while taking up only 
a small physical space.  
 This design is very easy and cheap to build 
and unlike many limited space antennas, it 
works very well on 80 metres, a band that 
many Radio Amateurs with restricted space 
have previously been denied.  
 Mike, G7FEK is grateful for the feedback 
received from several Radio Amateurs includ-
ing: Lee Crocker, W9OY, for his original at-
tempts at modelling the antenna with EZNEC; 
Martin, G8ODE, for his thorough detailed test-
ing and modelling with MMANA-GAL and to 
Scott, VE3SCP, for providing such detailed 
analysis of his own real installation along with 
details of the many DXCC contacts he is mak-
ing with just 100 W on 80 m with the antenna. 
User contributions and feedback are helping 
me gain a better understanding of what is hap-
pening with this antenna in different “real world" 
scenarios and are always welcome.  
 
Construction Guide 
 In this article, I have laid out the current rec-
ommended design dimensions below. Whatev-
er variation you make from this, one thing that 
is certain, is that this antenna performs ex-
tremely well on 80 metres in a small space and 
it is very difficult to get it wrong for that band. 
On tests, it is comparable to a full size dipole at 
similar height for DX working.  
 Even if you do not have an antenna analys-
er or a noise bridge, or you have to compro-

(G7FEK Antenna from page 28) 

(Continued on page 30) 
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mise a little with installation, at these dimen-
sions this antenna will usually trim up nicely 
with your ATU on all of the main amateur 
bands.  
 
Resizing the Antenna 
 The antenna can be resized within a certain 
range of dimensions. For each amount of extra 
height, the same amount must be removed from 
each end. Therefore, if you can get more height 
you can fit the antenna into an even smaller 
garden.  
 There is some scope for experimentation 
with length vs height. So long as the overall 
length of each quarter-wave element remains 
intact, (vertical + horizontal extension) the base 
operating frequencies should not be seriously 
affected. Remember that unlike a horizontal an-
tenna, longer does NOT mean better. A longer 
lower antenna reduces efficiency and band-
width on 80 m by shortening the vertical radiator 
and increasing loading while lowering radiation 
resistance. The antenna has been tested well 
and it is best to use the recommended dimen-
sions for all round multi-band performance.  
 
Earthing Options 
 The minimum requirement for the counter-
poise (resonant elevated radial) is a single 
19,812 m insulated wire laying in the general 
direction of the 80 m horizontal extension. This 
can run around a corner to fit in your garden, 
but keep it just above real ground and raised at 
the far end. I also recommend at least one 10 m 
counterpoise is also used to ensure proper tun-
ing of the 7 MHz element.  
 For simplicity and for portable operation, 
while not the most efficient earth, laying two 

“well insulated“ wires (2,5 mm
2
 insulated copper 

wire) of approximately 18,228 m and 9,144 m 
directly along the ground has proved very effec-
tive and easy to match to 50 ohm. You must 
raise the last three meters above the ground up 
to approximately 50 cm height. You should be 
able to achieve very low VSWR on 80 m and 40 
m using this method and easy tuning. 
 If preferred, a more traditional ground of 
several buried radials can be used. Make these 
about 9,144 m long (any longer is not a big ad-
vantage) but you will need at least 4 (and pref-
erably a lot more) for a usable earth.  
 Note that with a good earth and the antenna 
working close to maximum efficiency, the 
VSWR will be higher on 80 m and the imped-
ance lower (~25 ohms at antenna). Thus, an 
ATU will be needed. For the best DX, a good 
earth arrangement is preferred over a 1:1 
VSWR, because high radiation efficiency is the 
ultimate goal for antenna design, not lowest 
VSWR.  
 
Basic Set up Procedure 
 
Step 1 - Impedance matching 
 To start, experiment with the counterpoise 
length and position for VSWR dip somewhere 
around 3,7 MHz and 7,1 MHz. The exact reso-
nant frequency is not important yet and will be 
fine-tuned afterwards. If the dip occurs far too 
high in frequency or cannot be located, your 
earthing arrangements are probably not good 
enough and need further work.  
 
Step 2 - Fine tune the antenna elements to res-
onance 
 Once you have a low VSWR (< 2:1) at a 

(G7FEK Antenna from page 29) 

(Continued from page 31) 

The Basic G7FEK 
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nearby frequency, fine-tune the two elements 
to resonance on 3,700 and 7,100 MHz respec-
tively. If you find the SWR dip occurs too low in 
frequency (say 3,58 MHz), then just shorten 
the appropriate element end by folding and 
twisting the wire back on itself (no need to cut 
it). When you have tuned resonance to 3,7 and 
7,1 MHz, the antenna is ready for use on all 
other bands. Initially, you might want to make 
the wires a little longer than shown to allow for 
a wider range of adjustment.  
 
Expected Performance  
 Most of my recent tests through 2007/2008 
were compared with a 30,48 m doublet anten-
na at the same height of 7,3 m. Most testing 
was carried out on 80 m as this band was the 
real challenge for a small garden. Details of 
some tests can be found at www.g7fek.co.uk 
 My own experiments over the years have 
shown that the G7FEK (and other similar verti-
cal antennas) can equal and are sometimes 
better than a full size dipole for DX for medium 
to long skip contacts. One thing you will notice 
is that for very short skip (161 - 643 km) the 
G7FEK Antenna may be down slightly on a full 
size dipole of equivalent height, by around 6 to 
10 dB (1 - 2 S points) on 80 m due to the low 
angle of radiation. NVIS performance is still 
much better than "straight up” vertical anten-
nas, as the “inverted L" style of the G7FEK full 
size elements gives rise to some useful high 

angle radiation for short skip contacts.  
 
DX Contacts on 80 m 
 Several users have reported excellent DX 
results on 80 m, even during our present sun-
spot minimum, with just 100 W. In my own 
tests, I have also been able to work good DX 
on this antenna. When I‘ve worked DX outside 
Europe on 80 m it has always been on this an-
tenna as my Doublet does not perform as well. 
This is no surprise, as it is well known that a 
low angle of radiation is needed for DX and is 
delivered by this antenna.  
 
Short Skip and NVIS on 80 m 
 While the 80 m band is "open" most "short 
skip" 100 W contacts made with a good dipole 
antenna at each end, achieve signals of 
around S9+15 dB. With the G7FEK antenna, 
you can expect the same "short skip" signals to 
be received above S9 under the same condi-
tions. Therefore, although this antenna is low 
angle on 80 m, it still has sufficient high angle 
of radiation to be useful for short skip. Just for 
comparison, the signal from a 15,54 m "half 
size G5RV" (if you can feed it on 80 m) would 
most likely be well below S7 or, more likely, 
lost in the noise.  
 
Higher Bands 
 All the other bands seem to perform about 
the same as my doublet antenna with very little 

(G7FEK Antenna from page 30) 

(Continued on page 32) 

“Taking up the slack” - This is the 
feed point of Scott, VE3SCP, version 
of the G7FEK antenna. 

A good tidy G7FEK installa-
tion. This neat and tidy job is 
by Scott, VE3SCP. This is a 
7,3 m vertical section with 2,4 
and 11,5 m horizontal exten-
sions. 

http://www.g7fek.co.uk
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difference noted, except on 14 MHz where the 
doublet was superior. This was to be expected 
since the standard G7FEK antenna was not 
resonant on 14 MHz without an additional ele-
ment (see text). On 14 MHz without the ele-
ment, the antenna was still tuneable with ac-
ceptable performance, but adding this extra 
element gives a vast improvement for DX 
working.  
 
Signal to Noise 
 I have a low noise floor on 80 m with very 
little interference from man made devices. I 
find that the G7FEK antenna has a lower at-
mospheric noise than my doublet. This may be 
generally true of vertical ¼ wave antennas as 
most of their signal comes in from the horizon 
and they may be less sensitive to atmospheric 
noise from space. I regularly hear weak sta-
tions that others cannot hear on 80 m at my 
location. If you live in a town or City or have a 
large amount of “man made" noise (above at-
mospheric noise floor). You will find there is 
little difference in noise between this antenna 
and any other antenna.  
 
QRM due to skip 
 When working very short skip (local con-
tacts) interference from distant stations may be 
greater on this antenna than a dipole because 
of its low angle performance. However, signals 
on 80 m are normally strong enough to over-
come any potential problems.  
 
G7FEK Antenna Design Notes and Sugges-
tions 
 
Resizing the antenna: Vertical Height versus 
Horizontal Length 
 For practical installations, you can vary the 
antenna height versus length. (This may affect 
multi band operation and an ATU may be nec-
essary). Do not make the vertical section (the 
twin feeder) any longer than the 
available height. For example, do 
not be tempted to run 7,315 m of 
vertical feeder up a 4,87 fibreglass 
pole, leaving the remainder of the 
vertical section laying on the ground. 
Instead, if you cannot achieve the 
recommended 7,315 m height, make 
the antenna vertical shorter and the 
overall length longer by the same 
amount at each end. This is because 

on lower bands most of the radiation comes 
from the vertical section and none of it should 
be laying on the ground. Note: Reducing the 
height below 7,315 m also reduces radiation 
efficiency and therefore performance.  
 
Counterpoise/Radials 
 For optimum DX performance, a good earth 
or radial system is required. However, in tests, 
we were not able to see a huge difference be-
tween multiple buried radials and a simple dou-
ble counterpoise arrangement. Unless you are 
seeking out the weakest DX, you can start with 
two counterpoise (radial) wires around the pe-
rimeter of your garden running in opposite di-
rections and you can add to your earthing sys-
tem at a later date if needed. Start off with 10 
m and 19,81 m for the radials. Radials do not 
have to go in a straight line. Buried radials, 
earth rods or any other earthing system can be 
tried. Earth rods generally do not perform well 
for RF unless your soil is particularly conduc-
tive. More buried radials are needed than reso-
nant elevated radials, but they can be shorter 
(typically <10 m long) and work over a wider 
bandwidth. Do not use insulated wire for buried 
radials.  
 
Construction Tips 
 The easiest way to make a neat antenna is 
to use a standard ribbon dipole centre at the 
top of the feeder and a coaxial dipole centre at 
the feed point. (Make sure the centre of the co-
ax is connected to the vertical section and not 
to earth!). Test before assembly! 
 An example of the coax feed point used by 
G7FEK is shown in the picture on the left.  
 
Support Pole 
 The antenna can be supported at the ends, 
leaving the vertical hanging in the clear. The 
top section will not be flat because the 7 MHz 
end will hang more vertical due to the weight of 
the feeder, but this is not a disadvantage - re-

member this is mostly a vertical an-
tenna. If you use heavy duty wire 
(2,5 mm), you can increase the hori-
zontal tension to keep the vertical 
height and make a tidy installation. 
 If, like me, you prefer to support 
the antenna with a pole at the feed-
er, use a fibreglass or wooden pole if 
possible. If it is more convenient, you 
can use a metal pole at the bottom 

(G7FEK Antenna from page 31) 

(Continued on page 33) 
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and make the top fibreglass, PVC or wood to 
insulate it and avoid a resonant length of the 
metal pole. On my antenna (left) I use a 6 m 
fibreglass pole which is attached to a 1,5 m 
steel pole with heavy duty cable ties, making it 
easy for me to take it down and change anten-
nas.  
 
Do Not Install As Inverted-V 
 Although some downward slope is tolera-
ble, this antenna is not a dipole antenna and 
will not work properly in a fully inverted-V 
configuration.  
 
More Useful Notes 
 
Add a Choke 
 When using this an-
tenna without a perfect 
ground, a feed-line 
choke is advisable to en-
sure that the RF return 
path is only via the coun-
terpoise and not via the 
radial. A simple common 
mode RF choke is made 
by winding 6,096 m of 
RG-58 coax on a 100 to 
200 mm diameter PVC 
drainpipe.  
 This is normally added at the coax feed-
point, but on this antenna it is can also be used 
nearer the radio end, at about 16,764 m down 
the coax from the antenna. While a little unusu-
al, placing it here allows part of the coax itself 
to contribute to the grounding effect by working 
like an additional counterpoise, while still keep-
ing the RF return current away from the trans-
mitter. 
 
Vertical twin impedance is not critical 
 The antenna vertical twin feeder is used as 
part of the antenna elements and NOT as a 
dipole feeder. Therefore, the actual impedance 
of the line is not critical. 450-ohm line works 
well. Spacing should be greater than 20 mm.  
 
Make element wires longer to start with 
 The dimensions given are typical when set 
up to work on most amateur bands but may 
vary in different installations. Start with longer 
lengths to allow for proper tuning of the anten-
na to resonance.  
 

Keep the vertical in the clear 
 The vertical section does most of the radiat-
ing on the lower bands. Keep it in the clear, i.e. 
do not nail it to a tree or place it right next to 
buildings. 
 
Using a Metal Pole 
 While fibreglass is preferred, a metal sup-
port pole can also be used. Avoid resonant 
lengths if possible and extend the pole to full 
height with a short length of wood or PVC pipe 
to make up 7,3152. Keep the vertical element 
clear of the pole by sloping it away by a small 
distance (30,48  to 60,96 cm).  

 
Actually Build it  
 With any antenna, the best way to test it is 
to build it, even if it is just a lash up for proof of 
concept. If you have been unable to use 80 m 
because of your garden size, and want a useful 
multi-band antenna for all HF bands, this is a 
good solution. Computer modelling may be fun 
but is not 100% accurate and definitely no sub-
stitute for the real thing.  
 
Provide Feedback 
 So that l can keep other users informed, 
please let me know how you get on and if you 
experience any difficulties. This allows me to 
provide hints and tips to other users.  
 
Theoretical Modes of Operation 
 
1,8 MHz and below 
 Below 3,5 MHz, the antenna makes good 
receive antenna for ground wave signals such 
as Medium/Long wave radio and NDB bea-
cons. Transmit operation on 1,8 MHz is possi-

(G7FEK Antenna from page 32) 

(Continued on page 34) 

“Plastic on Metal” - Using a PVC extension to a met-
al mast. Note that the vertical section is kept clear of 
the mast. 
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ble with a very high quality low loss coax and a 
good substantial ATU, however the addition of 
a loading coil is advisable to reduce system 
losses and improve performance. Without a 
loading coil, this antenna was not intended for 
transmitting on 1,8 MHz. 

 
3,7 MHz (80 Metres)  
 On 80 m, the antenna is working as a full 
size quarter wave Marconi in inverted-L config-
uration. There is some high angle radiation for 
local (short skip contacts) but the radiation is 
predominantly low angle and ideal for DX work-
ing. With a reasonable earth, this antenna can 
outperform a full size dipole at the same height 
on 80 m for DX, yet only needs 14 metres of 
space (less than a ½-size GSRV). Here this 
antenna works well and performance on 80 m 
is excellent. This design is optimised for the 80 
m phone section. 80 m in a small garden with-
out the compromise. 

 
7,1 MHz (Marconi ¼-wave) 
 Just like on 3,7 MHz, this is a quarter-wave 
Marconi antenna in inverted-L configuration. 

There is some high angle radiation for local 
(short skip contacts) but the radiation is pre-
dominantly low angle and ideal for DX working. 
Due to interaction, useful excitation along the 
top horizontal occurs. This is the second prima-
ry band of operation and it should be possible 
to independently tune to resonance and low 
VSWR on this band by adjusting the shorter 
end. 

 
10 MHz (a bit like a Zeppelin Antenna) 
 This antenna also includes operation on the 
10 MHz band. Here we take advantage of the 
horizontal top section combined with the verti-
cal, this time as form of a feeder. This element 
is actually resonant on about 10,8 MHz so, in 
band, we will need an ATU to tune out the ca-
pacitive reactance and keep the radio happy. 
At 7,3152 m the feeder length makes a quarter 
wave transformer (just like a Zepp) to match 
the end of the horizontal to approximately 50 
Ohms. This unusual feed arrangement looks a 
bit like the single feed of the Windom (non res-
onant wire feed) but is functionally more like 
the Zepp (resonant- ¼-wave matching line) on 
this band. Radiation is mostly as a horizontal 
dipole and is high angle. Like the Windom and 

(G7FEK Antenna from page 33) 
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Zepp, there is a small low angle vertical com-
ponent radiating from the feeder.  
 
14 MHz (20 Metres) – optional ¼-wave vertical 
 This band is not my favourite and so I did 
not make any effort to include this in the origi-
nal design. I am a regular QRP operator and 
after patiently breaking pile-ups with my 5 
watts, I was usually greeted with “Echo Kilo 
you’re five and nine, QRZ"! What?, of course I 
am not five and nine you idiot. I am using only 
5 watts for heaven's sake and you are using a 
kilowatt! Is that all the conversation I get for my 
efforts? No thanks old man! So I use 18 MHz 
instead, the friendly DX band! 
 You can use the original antenna on 14 
MHz as it is. Both the main elements are reso-
nant and in the same phase, (a full wave and a 
half wave fed in parallel) but they provide high 
impedance to the coax. Having both elements 
working in parallel seems to make this fairly 
easy to tune as the impedance is not as high 
as the end of a single half wave element. With-
out the additional 14 MHz element, you can ex-
pect some loss on this band due to high 
VSWR, especially if you have used RG-58 and 
expect a higher angle of radiation.  
 The antenna is easily modified for low angle 
operation and a very good match and perfor-
mance on 14 MHz 
 
How to add the 14 MHz Element 
 There is a simple fix for 14 MHz if you want 
to see a good (<1.5:1) match here and achieve 
a low angle of radiation for DX. Simply connect 
an additional 5,18 m length of wire to the feed 
point and hang it below the 7 MHz section with 
some string and a cable tie (shown here in 
blue). This element can be tuned to resonate 
on 14,2 MHZ with very low SWR. This also ex-
cites the main elements to some extent, by par-

asitic coupling, as they are both resonant and 
effectively floating with a high Z to ground at 
the ends. This modification has been tested 
and has proved very effective. 
 
18 MHz (17 Meters) - Long-wire 
 On 18 MHz, the 3,7 MHZ element reso-
nates at its 5

th
 harmonic. So the element works 

like a long wire in inverted-L as a 5/4 wave an-
tenna. Because the horizontal section is reso-
nant on its second harmonic at around 20 MHz, 
some energy will be coupled and radiate from 
this section, giving rise to dipole-like radiation. 
On this band, the radiation pattern will contain 
several lobes towards the end of the antenna. 
At this height, radiation should be fairly low and 
polarisation predominantly horizontal. 

 
21 MHz (1 wavelength long-wire + ¾-wave ver-
tical) 
 The vertical section is ½ a wavelength at 
this frequency so the impedance will also be 
low at the coax and a reasonable match to 50 
ohm. Thus, the top horizontal section will radi-
ate power as a horizontal long-wire with strong-

(G7FEK Antenna from page 34) 
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est lobes at angles from the ends (dotted line). 
The 7 MHz vertical section is low impedance 
and a resonant vertical at 21 MHz. Therefore, 
this element absorbs power easily and pro-
vides a low impedance match to the coax (solid 
red line). The current in this element probably 
also contributes to the excitation of the top hor-
izontal section since the current is in similar 
phase, while adding some high angle vertical 
radiation to the pattern. 
 
24 MHz Band 
 I do not know how this antenna performs 
here or what the radiation pattern is like but I 
expect it is similar to 21 MHz. I do know that it 
tunes up easily with an ATU. Resonance is a 
little high here at just above 25 MHz, but it is 
easy to tune on this band, so it should work 
reasonably well. 
 I never use this band. Does anyone use this 
band? Maybe we need more sunspots before I 
can evaluate the antenna here!  

28/29 MHz (3/2 wave horizontal) 
 On this band, the horizontal section is 3/2 
wavelengths long. It is resonant and the point 
at which it is fed is a current node and low im-
pedance. Unfortunately, the length of feeder at 
7,32 m is ¾ of a wavelength and transforms 
the impedance up to a high value and no long-
er 50 ohms. Thus, this band does not match 
well to the low impedance feed of 50-ohm co-
ax. Use an ATU for this band, but expect some 
coax loss due to the high VSWR if you use RG
-58. 
 
Other solutions for 10 m 
 If you have a small garden, it is not too diffi-
cult to find a much better solution for this band 
than a wire antenna, a CB radio 5/8 wave verti-

cal for instance is cheap and effective. It will 
give much better omnidirectional and low angle 
performance than a wire. Most long wire anten-
nas have highly directional narrow lobes and 
are not ideal on this band.  

 
Summary 
 This antenna is very easy to construct and 
easy to get going on 80, 40, 30, 20, 17, 15 and 
12 metres. Getting a “perfect” system working 
on all amateur bands is a little more challeng-
ing, as with any multi band antenna, but with 
an ATU, the low impedance feed seen on most 
of the bands is very easy to trim to a perfect 
match for your rig and even if it is not built per-
fectly, the antenna will work fine in most instal-
lations. 
 If you have been using a ½-sized G5RV di-
pole antenna, prepare to be amazed at how 
much better this will work, especially for 80 me-
tres and 40 meter DX. In fact, on 80 meters, 
you will be performing almost as though you 
had a full sized dipole in your yard, even 
though this antenna is only taking up 14 metres 
of space - something that is totally impossible 
to achieve with the 15,84 ½-sized G5RV. 
 Therefore, have a go and do some experi-
menting. An antenna analyser will be very 
helpful, but if you do not have one, just make 
the antenna to the dimensions given and you 
will not go far wrong.  
 
Parts 
 All you need is... Chock Bloc, Cable ties, 
wire, string and some 300 or 450-ohm ribbon 
or ladder line and some 50-ohm coax. Self-
amalgamating tape is useful to waterproof 
things when you have a working antenna. 

(G7FEK Antenna from page 35) 
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 Good luck and keep experimenting.  
 
G7FEK Nested Marconi – 160 m Modification 
 Proposed variant for Top Band experiment-
ers. Not yet tested. Radiation resistance will be 
low - so a good earth is essential.  
 Number of turns to be found by experimen-
tation.  
 
Proposed G7FEK Variant by Jouko, OH5RM for 
low angle radiation and improved matching (for 
DX operation) on 30 m 
 In this modification, Juko has used a shorted 
¼-wave stub to isolate the vertical section at 10 
MHz. This converts the operation from a hori-
zontal Zepp style end fed dipole to a ¼-wave 
vertical (Marconi) radiator in line with other 
bands.  
 With 7,2 m of feeder and the 5,5 m shorted 
stub it is apparently possible to achieve very 
low VSWR on 30 m and low angle of radiation. 
Juko also claims that VSWR is improved on 
other higher bands too, according to MMANA-
GAL modelling. At the time of writing, this has 
not been verified on a real antenna by G7FEK. 
 Keep an eye on 
www.g7fek.co.uk for 
test results of this and 
other variants coming 
soon.  
 
Please feel flee to 
contribute your own 
variations. Any vari-
ants that offer a genu-
ine advantage to us-
ers and can he veri-
fied in the real world 
will be happily pub-
lished here in the 
main document. 
 
This article is used 
with permission from 
Mike Dennis, G7FEK. You can download this article from www.sral.fi/turva/G7FEKantenna.pdf 

(G7FEK Antenna  from page 36) 

G7FEK Variant by 
Jouko, OH5RM  

G7FEK Nested Mar-
coni – 160 m Modifi-
cation 

http://www.g7fek.co.uk
http://www.sral.fi/turva/G7FEKantenna.pdf
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Metodiek om die drade van 'n multigeleierkabel 
met punte wat ver uitmekaar is te toets en te 
identifiseer. 
 
1) Ontkoppel alle drade aan naby en ver punte 
van kabel. 
2) Toets met Ohmmeter tussen alle draad pare 
aan beide kante vir kortsluitings. 
3) Merk pare wat aan mekaar kort sluit as 
onbruikbaar (of knip kort af).  
4) Verbind die res van alle drade aan ver kant 
van kabel aanmekaar. 
5) Meet aan die naby kant tussen alle pare vir 
gelyke weerstand lesings. 
6) Merk drade wat uitwykings toon as 
onbruikbaar (of knip kort af). 
7) Ontkoppel een draad aan ver kant van die 
bondel en merk as draad #1. 
8) Soek die ontkoppelde draad aan die naby 
kant met Ohmmeter vir oop lesing en merk as 

draad #1. 
9) Ontkoppel tweede draad van bondel en her-
haal stappe 6 en 7 maar merk dit as draad #2 
ens. 
 
Nou is al die bruikbare drade getoets, ge-
identifiseer en gemerk. 

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.” 

 
  Ken Wood, ZS1KEW (ex ZS2KW)   Saar Steyn, ZS6BFW  
  Peter Wren ZS5PJW       Sammy de Beer, ZS6AWI  
  Peter Botha, ZS1CA       Jannie de Beer, ZR6PHD  
  Jack Kirstein, ZS5KN (ex ZS4KN)   Johannes Jooste, ZS2JP  
  Tina van Zyl, ZS6BVG       Luther Uys, ZS6E  
  Chris Benecke, ZS4PE      Gilbert From, ZS5XI  

Silent Keys   Stil Sleutels 

Wenke & Kinkels (Hints & Kinks 
Pine Pienaar, ZS6GST) 
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South African Radio League 
National Convention 

Bloemfontein 17 to 19 April 2015 
 

The booking form available from www.sarl.org.za 

Friday 17 April 
 
Arrival and Registration 
 
Visit the Digital Planetarium on Naval Hill 
 
Saturday 18 April - World Amateur Radio Day 
 
07:30 Registration 
 
09:00  SARL AGM 
  Partners - LHP Boeremark or Cheetah Experience 
 
14:00 SARL@Home programme 
 
19:00 SARL 90 Awards Dinner 
 
Sunday 19 April 
 
Breakfast and depart for home 
 
Last day of ZS90SARL 

Hosted by 
the Bloemfontein Amateur Radio Club / die Bloemfontein Amateurradioklub 

at the 

Bloem Spa Hotel 
Lilyvale, Bloemfontein 

www.bloemspa.co.za  GPS: S 29.05445 E 26.20033 

http://www.sarl.org.za
http://www.bloemspa.co.za

