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Rapid Deployable Amateur Radio (RaDAR) and the ZS3 Sprint come together. Eddie, ZS6BNE,
participated in the ZS3 Sprint along the Molopo River near Lichtenburg using the RaDAR concept
of setting up the station, making 5 QSOs, breaking up the station and moving a certain distance
before setting up again. Photos by Eddie, ZS6BNE

Vinnig Ontplooibare Amateur Radio en die ZS3 Naelloop. Eddie ZS6BNE, het aan die ZS3
Naelloop deelgeneem langs die Moloporivier naby Lichtenburg. Hy het as ‘n RaDAR stasie
deelgeneem - stasie oprig, 5 QSOs gemaak, die stasie opgebreek en ‘n sekere afstand beweeg
en dan weer die stasie oprig. Foto’s deur Eddie, ZS6BNE
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Silent Keys Stil Sleutels

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 more ontvou,
Eer hul herinnering — ons sal onthou.”

Harold Lange, ZS1VW
Herman Smit, ZS6EMI
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16-year old to Coordinate Amateur Radio Activity

for Young People
Hans van de Groenendaal, ZS6AKV

he South African Radio League

(SARL) has as one of its major objec-

tives the promotion of amateur radio

amongst the youth of South Africa. In
years gone by young people moved into ama-
teur radio by playing with crystal sets or tuning
around the shortwave bands of the family’s ra-
diogram. They would stumble across a group
of radio amateurs talking to each other when
trying to tune into LM Radio on the 40 m band.
LM Radio is what young people at the time
were listening to. Radio was all AM and so
were the amateur transmissions.

That all changed as FM took the place of
AM transmissions, the shortwave bands disap-
peared from radios and radio amateurs also
turned to FM, single side band and satellites.
Computers came onto the scene next and
while amateur radio embraced the digital age,
young people are today not so easily exposed
to the hobby.

Radio amateurs today operate in the digital
space, being among the first to use voice over
IP, enabling communication from any internet
connected device to FM and digital radio re-
peaters worldwide.

But why does the SARL want to promote
amateur radio to young people? Firstly, it is
about growing the participation in amateur ra-
dio. Secondly, by exposing young people to
amateur radio they are more likely to make a
career choice in communication and electron-
ics. South Africa is experiencing a shortage of
RF and communication engineers both in in-
dustry and in students applying to tertiary insti-
tutions to qualify in this field.

To achieve the objective to involve more
young people in amateur radio, the South Afri-
can Radio League has appointed Koos Fick,
ZR6KF, as their new youth coordinator. Six-
teen year old Koos is in grade 11 at the Help-
mekaar Secondary School in Johannesburg
and has a keen interest in amateur radio.
Speaking on World Radio Day on 12 February
2015, he said that amateur radio has given him
opportunities to talk to people worldwide, to
learn more about ins and outs of radio commu-
nication and has motivated him to look at a ca-
reer opportunity in electronic and communica-
tion engineering.

Koos will be an ambassador and share his
4

experiences with other young people in South
African to motivate them to become radio ama-
teurs and start amateur radio clubs at their
schools.

Amateur radio is a hands-on experience
offering more than just experimenting with
electronics. It offers the opportunity to practice
communication skills by talking to people from
all walks of life in South Africa and worldwide,
opportunities that are not readily offered at
schools. Well-known thinking expert, Dr Ed-
ward de Bono, said that academic learning in
schools should include experiential learning.
Amateur radio is one of those activities offering
that, both inside and outside of the school envi-
ronment.

To start a radio club at a school or as part
of a Scout or Voortrekker group is in itself not
difficult. However to make it meaningful, a club
has to have an amateur radio station which
qualified learner can operate, get hands-on ex-
perience, discuss ideas and share their views
with fellow learners worldwide.

This is where industry must come in.
Schools do not have the funds to set up an am-
ateur radio station but for major industries, the
amount required is only a fraction of their social
investment budget.

In December 2014, the International Ama-
teur Radio Union sponsored a month long
event under the banner of YOTA (Youngsters
on the Air). The Independent Communications
Authority of South Africa (ICASA) issued a spe-
cial call sign ZS9YOTA in support of this event.
Amongst other young radio amateurs, Koos
took the lion’s share of operating the call sign
and made many contacts with other young

(Continued on page 5)
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(Youth from page 4)
people worldwide.

Annually the IARU arranges a YOTA sum-
mer camp in a different European country. The
aim of this activity week is to bring young peo-
ple together in the spirit of cultural exchange.
The YOTA event fosters collaborative interac-
tive learning in all aspects of amateur radio,
science and electronics. A component of all
these activities is to come up with new ideas,
new projects and plans for the future.

This year the YOTA camp will be held in
Italy. It is important for South Africa to be repre-
sented by Koos and a few other young radio

amateurs. While the IARU is funding the event,
each member organisation is responsible for its
own transport arrangements and costs. Here is
another opportunity for companies to make
their S| budget count with a meaningful contri-
bution.

Supporting science and technology is im-
portant for South Africa to build its knowledge
economy. Supporting young people to become
radio amateurs and immerse themselves in
technology is a worthwhile avenue to follow. To
offer support, send an e-mail to Nico van Rens-
burg at zs6gl@mweb.co.za. The SARL will do
the rest.

South African Radio League Annual Report

As delivered at the 2015 Annual General Meeting

ntering our Ninetieth year 1925 - 2015
While amateur radio was part of
the wireless scene in South Africa
over a century ago, the South African
Radio League (SARL) celebrates its ninetieth
anniversary this year, which makes us one of
the oldest associations of radio amateurs in the
world, close on the heels of the American Ra-
dio League, the Wireless Society of Austria and
the Radio Society of Great Britain, which has
recently celebrated its centenary.

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

R work, but owing to unfa-
vourable letters from the
§ Postmaster General of
'the time, it was consid-
! ered advisable to lie low
_and it was not until 1919
that a fresh start was
made with a crystal set
and spark transmitter.

Joseph White, the first
President of the South

In October 1920, !
John Streeter, A1A,
formed the Radio g
Society of South Af- RS
rica. The Society
issued call signs in
the A series as no
official call signs §
were at that time is
sued by Govern
ment. This was re-
solved on 17 March
1925 when the Post
master-General, E
Sturman wrote to
the Radio Society of
South Africa that in
order to avoid any
possible tendency to
confusion between the three letter codes allo-
cated by International Convention to ship and
shore stations, the department had agreed to
alter the system as to form a distinct series of
callsigns which will be assigned by the depart-
ment. Call signs would be in the series A3A -
A3Z and A4A - A4Z. All previous allocated call
signs were deleted and new call signs allocat-
ed 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 holders and ZU for novice
licensees.

Raymond Coombes, who was later allocat-
ed the call sign ZT6F, founded the South Afri-
can Radio Relay League in May 1925. He was
(Continued on page 6)
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John Streeter, A1A, who
made the first SA to USA
contact on 17 October
1925.



mailto:zs6ql@mweb.co.za

(SARL Annual Report from page 5)

the honorary organising secretary until 1936.
Joseph White was elected as the first president
and John Streeter as the vice-president. In later
years “Relay" was dropped from the name and
the organisation became known the South Afri-
can 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
Electrical 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
America 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 promul-
gated, the whole spirit of the work of amateurs
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 amateurs “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 - preventing people in the
immediate vicinity from receiving signals.

South Africa Gets New Frequency Spectrum
Regulations

Higher power and an expanded 160-metre
band are the main gains for radio amateurs in
the revised Radio Frequency Spectrum Radio
Regulations, which came into force on 1 April
2015.

The gains that amateur radio made, did not
come by themselves; they were because of
many years of consultation with ICASA, several
workshops under the title “SARL Road map to
regulatory reform" and quarterly liaison meet-
ings.

As membership of the South African Radio
League Council changed over the years, many
different councillors were involved and made

6

SARL President, Geoff Levey, ZSGC “The ex-
pansion of the 160 metre band is a great
achievement and puts us on a par with the rest
of the world. But having gained spectrum in the
band has also committed us to do some real
research. Join me in the 160 metre band re-
search project to learn more about the band’s
unique propagation features, currently under
explored”

their input. Hans van de Groenendaal, ZS6AKV
who was the architect of the South African Ra-
dio League Road Map to regulatory reform,
chaired the SARL initiative. Amateurs who
were involved over several years include Fran-
cois Botha, ZS6BUU, Jaco Le Roux, ZS6PX,
Colin de Villiers, ZS6COL, Geoff Levey, ZS6C,
Fritz Sutherland, ZS6SF, Nico van Rensburg,
ZS6QL, and members of the SARL Regulatory
Workgroup: Frik Wolf, ZS6FZ, Peter Leonard,
ZS5PL, Leon Lessing, ZS6LMG, Johann Ma-
rais, ZS1JM, and James Archibald, ZS6NS.

The South African Radio League Roadmap
to regulatory reform was first discussed and
adopted at the League Annual General Meeting
held in Pinetown in 2012. The purpose of the
roadmap was to arrange a series of workshops
with ICASA to bring together the various South
African Radio League proposals discussed at
SARL/ICASA liaison meeting, which were sta-
bilised after an South African Radio League
document and presentation to ICASA in Janu-
ary 2008.

The South African Radio League also
achieved a change in the regulation that pro-
hibited persons from being in possession of ra-
dio equipment above 30 MHz (other than the
amateur allocations) of equipment capable of
continuous tuning. The new regulation allows
persons who are a member of a recognised
disaster communication organisation to be in

(Continued on page 7)
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(SARL Annual Report from page 6)
procession of such equipment.
The South African Radio League
is such a recognised organisa-
tion.
The South African Radio &

League did not achieve a
change in the age limitation for
person with a novice license,
which remains capped at 25
years old. ICASA has however |
agreed to a give current ZU [i- &
censees 18 months grace to
qualify for a Class A licence.

207 New Amateurs
We once more had another successful year
with the RAE. During 2014, 207 candidates
wrote the RAE (14 Class B and 193 Class A)
and 180 of them passed. it is now the second
year we were using the online registration sys-
tem and it is working very well for both the can-
didates and the administrators. Candidates can
now upload their documents to the system and
receive a confirmation e-mail as soon as it is
captured on the system. The South African Ra-
dio League is busy working on a document to
help lecturers and HF assessors presenting the
course so that the candidates are well pre-
pared for the assessments and will feel com-
fortable to operate once they are licensed.
Gideon Jannasch, ZS4GJA, RAE Manager.

VHF and UHF report

After a huge clean-up and updating exer-
cise the South African Radio League can now
report that according to our records the follow-
ing number of unmanned devices are opera-
tional in South Africa:
87 - 2 m repeaters
24 - 70 cm repeaters
9 - APRS Digipeaters
7 - VHF beacons

Ve

d
1925 - Founding members of the SARRE

10 - Packet BBSs
11 - UHF repeaters

A real time Google map indicating the posi-
tion and operating frequencies of these repeat-
ers were also developed. This real-time map
can be accessed from your PC, tablet or smart
phone enabling the user to find repeaters near
his location with ease.

Forum Report

During the year (2014 - 2015), 1 025 forum
members were active on the Forum. Of them,
680 were South African Radio League mem-
bers and 345 were non-League members. The
total number of topics on the Forum is 6 569
with 66 589 individual postings. The three most
posted topics are 6 m Today, HF and Local
beacons heard and Working the AO-51 satel-
lite.

Rassie Erasmus, ZS1YT, Convenor South
African Radio League VHF/UHF/Microwave
Workgroup and Councillor responsible for the
Forum

Contest Manager’s report
There was quite a lot of activity during the
year with regard to the local contests. The ma-

7Y jor problem seems to be the culture of local
# amateurs with submitting logs. Everyone is

keen to take part but then forget about the
most important aspect of the contest, which is
the submission of one's log. The days of log-

ging manually with a piece of paper have

passed. Nearly everyone has a computer and

! Internet access nowadays. There are many

S computer logging programs available free of

;
& =Google eart
4 SR

S

Typical repeater location ap

March - April 2015

§ charge. With a computer based logging pro-

gram, the creation of your log file is generated
(Continued on page 8)
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automatically by means of a few keystrokes.
Get with the modern times about contesting
logging. About the middle of last year, a few
local amateurs came together to discuss an
African DX contest as there was not one at the
time, and we wanted the overseas countries to
point their antennas south for a change. After
many months of hard work, and with lots of dis-
cussions locally and overseas the Africa All
Mode International DX Contest was born. Un-
fortunately, the date selected for the contest
clashed with the Commonwealth Contest. This
was only picked up about a week before the
event. It caused a bit of confusion, but luckily,
the exchange required was the same in both
contests. A new date will be found for 2016.
The South African Radio League has received

124 logs by the closing date and only 14 logs

from South African participants.
Geoff Levey, ZS6C, Contest Manager

Welcome to Vonnie Oelofse
During the 2014 - 2015
term, the South African Ra-

officer resigned and a new
administrative officer was
appointed. She is Vonnie
Oelofse, who has now been
in the post for nine months.
¢ Training has been complet-
ed and Vonnie is fulfilling
the demands of the job.
Welcome Vonnie.

MOU with Zambia

On a request from the Radio Society of
Zambia, the South African Radio League is as-
sisting them in licensing new radio amateurs in
Zambia. According to the memorandum of un-
derstanding between the South African Radio
League and the Radio Society of Zambia, Zam-
bian candidates write the South African RAE
and candidates who pass are issued a HAREC
(harmonised amateur radio examination certifi-
cate) that is accepted by the Zambian authori-
ties for issuing a Zambian amateur radio li-
cense. Fritz Sutherland, ZS6SF, was the archi-
tect of the MOU and made all the necessary
signing arrangements

Change in Fee Payment
The system for payment of membership
fees was changed because the credit card op-
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tion is no longer viable for the number of trans-
actions handled by the South African Radio
League.

SARL News
The South African Radio League News
team was reorganised and extended. The new
editors and compilers went through a very
steep learning curve, but the South African Ra-
dio League News system is once again operat-
ing satisfactorily and is still being improved.
The News team includes Flip Britz, ZS4GE;
Richard Stratford, ZS6RO; Johann du Plessis,
ZS6PSS; Dave Reece, ZS1DFR; Dawie Con-
radie, ZRGDHC; Etienne Naude, ZS6EFN; Viv-
ian Dold, ZS6VD; Brian Utterson, ZS6AE; John
Keulder, ZSGBXL; Rory Norton, ZS6BL, and
Dennis Green, ZS4BS.

%\E

dio League’s administrative =

Dawie Conradie ZRGDHC is now leading the
news team and is joint producer with Hans van
de Groenendaal of Amateur Radio Today.

Radio Technology in Action

Successful RTA symposiums were held in
Johannesburg, Pretoria, Durban, Port Elizabeth
and Cape Town. During 2015 a newly format-
ted RTA, now called Amateur Radio in Action
(ARIA) will be presented in Johannesburg, Pre-
toria and Cape Town. Port Elizabeth and Dur-
ban are still on the map but will depend much
on additional sponsorships. Consideration is
being given to rotate the regional venues on an
annual rotation basis.

Youth Activity

The South African Radio League has as
one of its major objectives to promote amateur
radio amongst the youth of South Africa. The

(Continued on page 9)
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following is an indication of what is happening
on this front.

Youngsters on the Air ZS9YOTA
The IARU Youngsters on the Air December

(YOTA) 2014 event took place over our festive

season from 1 to 31 December with an oppor-

tunity to connect young amateurs in their teens |

and 20s in Region 1 on the air with their peers.
It was the first time that South African young-
sters participated in this annual event. Active

on SSB and digital were the following young |

amateurs in no particular order:
Karel Bezuidenhout ZRGK
Mitchel Mynhardt ZS6YH

Koos Fick ZR6KF, and

Brian Jones ZR6V.

The South African Radio League was grant-
ed a special call sign, ZS9YOTA and it was
used by these youngsters who made around
480 contacts with other young amateurs world-
wide.

IARU Region 1 Annual Youth Recognition
Award

During March 2014, a request went out for
nominations of the first Region 1 Outstanding
Ham Youth Award. Three nominations were
received for the award
Angel Galvan, EA3HSI,

Todor Todorov, LZ2005, and
Mitchel Mynhardt ZS6YH.

Seven Youth Coordinators completed the
jury score sheet and Mitchel, ZS6YH, was se-
lected as the first recipient of the Region 1 Out-
standing Ham Youth Award 2013.

The Region 1 Outstanding Ham Youth
Award 2013 was presented to Mitchel, ZS6YH,

AR . - —
' Your gateway
engineering an®

Mitchel, ZS6YH, receiving the Region 1 Out-
standing Ham Youth Award from Region 1 Sec-
retary, Dennis, ZS4BS

March - April 2015

at the Radio Technology in Action Symposium
held at the Innovation Hub in Pretoria last year

Youth Co-ordinator

Koos Fick, ZRGKF, was appointed, as the
League Youth Coordinator earlier in the year
and took over from Mitchel, ZS6YH, who is
now in his final school year. Koos having a
keen interest in amateur radio is 16 year old
and in grade 11 at the Helpmekaar Secondary
School in Johannesburg. His main objective is
to represent the youth in general and to pro-
mote the hobby including on air activity
amongst the youth

Youth Net

Currently the first Sunday of every month is
earmarked for a youth net to take place be-
tween 15:00 and 16:00 on 7 070 kHz.

To date this activity provided the ideal op-
portunity for young amateurs to make contact,
exchange information and discuss ideas that is
relevant to their age group. Koos, ZS6KF, is
the net controller and he shares this task with
any other youngster that would like to act as
net controller for the experience thereof.

From a club perspective, this is the ideal
opportunity to invite youngsters to the club ra-
dio room and share amateur radio with them.

With an educational call sign and under a
licensed amateur's supervision our young Vvisi-
tors may operate and join the discussion.

Nico van Rensburg, ZS6QL

: e % 2 x:
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(Continued on page 10)
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Hamnet Report

March - May 2014

The month of April is usually
associated with two events - the
Easter Weekend when many vol-
unteers are monitoring our fre-
quencies for emergency traffic associated with
road accidents, problems on the road like road
damage due to rain or snarl-ups due to acci-
dents.

The Two Oceans Marathon has become a
standard with Hamnet being approached to as-
sist with communications during this event.

We normally have a large contingent of op-

erators assisting with recovery vehicles as well
as strategically positioned operators relaying
messages to the JOC (Joint Operations Cen-

tre) manned by various groups associated with }

this event. This year turned out to be a relative-
ly good event with not too many issues to be
handled apart from the usual drop outs due to
fatigue and other problems.

We had approximately 18 members partici-
pating in this year's event. Well done to all! It
was a good exercise to test out communication
skills.

The first snow of winter was recorded at
Tiffendell Ski Resort indicating that winter is on
its way. Not too many incidents this first quarter
reported from the various regions.

Then an annual exercise the KZN team en-
joys, namely doing the communications for the
Comrades Marathon. Hamnet members are
stationed along the route and also in sweep
vehicles. A joint JOC is manned by various or-
ganisations including good communications by
Hamnet members relaying data and infor-
mation.

An uneventful Comrades but as usual a lot
learnt by way of communications and always a
good sharpener for the next time.

Various cycle events also received commu-
nication assistance from Hamnet and we were
also on standby for the elections that were held
in May.

June - August

The winter has finally arrived and many
coastal regions were placed on standby just in
case we were needed to assist with people
trapped in snow. Paul van Spronsen distributed
a PDF advisory regarding possible bad areas.
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HAMNET Western Cape has carried out many |
mountain rescues. Pic by Denvor de Wee

Debriefing after a training exercise goes well
over a beer!

Various training sessions took place in the
Western Cape and was attended by many
groups including Hamnet. Wilderness Search
and Rescue is a group in which Hamnet is
closely involved when it comes to emergencies
and attending sessions was a good opportunity
to discuss related issues. During the July
school holidays, Hamnet were on standby for
emergency traffic but the holidays went off
without any serious issues.

A severe cold front moved over the Western
Cape and adjacent regions and Hamnet were
again on standby but no call outs were record-
ed.

More training sessions took place in Cape
Town - this time for Motor Racing Marshalls
and Radio Communication volunteers. HAM-
NET participated in these sessions as on many
occasions we offer our services to rallies and
other motor events.

Although Hamnet was not directly involved,
we do occasionally monitor International emer-
gency frequencies when the hurricane season

(Continued on page 11)
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strikes as well as severe earthquakes and oth-
er natural events strike. This is sometimes a
good idea we can relay messages to between
various organisations in- volved in emergen-
cies. August of 2014 was no exception as
many natural disasters struck around the
globe.

The 10th Annual GAREC - Global Emer-
gency Communications Conference took place
in Huntsville, Alabama, USA during August.
Although Hamnet was not represented, it is al-
ways good to download the various presenta-
tions done by participating countries as to how
they handled  emergencies — from a radio
communications point of view. We often pick
up information that can be added to our training
modules.

of the communication was done locally but
there was the odd occasion where messages
were relayed via other countries — including
Hamnet South Africa.

This exercise again highlighted the value of
amateur radio for not just local communication
but also for international emergencies.

In Gauteng, a Disaster Management forum
meeting took place in the Sandton fire Station
and was well attended by various groups in-
cluding a Hamnet contingent.

December 2014 — February 2015

Hamnet started to prepare for the Decem-
ber school holidays with many regions being
asked to be on standby for traffic on our vari-
ous emergency frequencies.

At the end of December, Francois Botha,
ZS6BUU stepped down as compiler of the
weekly Hamnet report and this mantle was
passed on to Dave Reece, ZS1DFR.

On 26 December the world again commem-
orated the 2004 tsunami that claimed the lives

| of more than 240 000 people and the value of

amateur radio and how it can be used in emer-

- .. gency situations, was again demonstrated.

ZU1JV doing relay during a rescue at Cape
Point

September — November 2014

A joint Hamnet and Mountain Club event
took place in the Matroosberg early in Septem-
ber to test skills and communications tech-
niques during an emergency. This exercise
was well attended and had good results.

During September, the replenishment team
for Gough Island, via Tristan da Cunha ran into
some communications problems with local au-
thorities and Hamnet stepped into the breach
and assisted in passing necessary weather in-
formation between the two islands and Cape
Town.

The new team is now on Gough and will be
there for approx. 12 to 14 months. Invariably
we do have an amateur on the island who is
able to communicate should there be prob-
lems. Our thanks to Trevor Brinch, ZS1TR, for
handling this situation!

Malaysia in October conducted a simulated
emergency situation and welcomed partici-
pants from other countries to participate. Much

March - April 2015

Paul van Spronsen, ZS1V, and Francois
Botha, ZS6BUU.

Science Expo for young Scientists

Larissa Tredoux, a grade 10 student at the
Rhenish Girls’ High School in Stellenbosch
won the Hendrik van der Bijl Award sponsored
by the South African Radio League for her en-
try of a Morse code encoder and decoder pro-
gram. The South African Radio League pre-
sented the R5 000 award at the annual special
awards evening held in Boksburg in October
2014 The SARL exhibited at the Science Expo
with its display drawing in many young people
attending the event.

Power Line Communication
With Fibre to the Home (FttH) having taken
off, particularly in gated communities, the inter-
est in PLC (Broadband over power line) has
disappeared. ICASA has not continued its work
on a specification and the subject has disap-
peared from the SABS technical committees.
The South African Radio League however re-
mains vigilant. A new problem seems to be ap-
pearing in the Western Cape - remote geyser
control. The one unit the South African Radio
League had tested was within the limits of the
(Continued to page 12)
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specification. It will be on the agenda of the
next SARL/ICASA meeting

Report on the SARL 5 MHz Propagation re-
search

Project Introduction

The Independent Communications Authority
of South Africa (ICASA) awarded two licences
to the South African Radio League to carry out
propagation research on the 5 MHZ amateur
spectrum in the 5 MHz band at the World Ra-
dio Conference to be held in October 2015
(WRC-15).

The 5 MHz band, which falls between the 7
MHz and 3,5 MHz amateur bands, has long
been under consideration. Early results have
shown that when propagation on 7 MHz or 3,5
MHz, is not possible, the 5 MHz performs very
well. Some very interesting results have al-
ready emerged during the first six months of
the study, both in terms of short and long dis-
tance communication.

The propagation research project is based
on a number of automated beacons using a
program called “Weak Signal Propagation Re-
porter" (WSPR). The program was initially writ-
ten by Joe Taylor, K1JT, but is now open
source and is being developed by a small
team. WSPR implements a protocol designed
for probing potential propagation paths with low
-power transmissions. Transmissions carry a
station’s call sign, Maidenhead grid locator (a
geo- graphic co-ordinate system used by radio
amateurs to show their location), and transmit-
ter power in dBm. The program can decode
signals with S/N as low as -28 dB in a 2500 Hz
bandwidth. Stations with internet access can
automatically upload their reception reports to
a central database called WSPRnet, which in-
cludes a mapping facility. (www.wsprnet.org).

Currently the beacon network consists of a
number of automated unattended beacons
while a number of radio amateurs will switch on
their radios during times when they are availa-
ble and then act as bea- cons. The aim is to
have more permanent beacon stations and in
this respects the League is working with local
radio clubs to facilitate this. Bloemfontein is ex-
pected to come on line within the next few
weeks.

The project is a joint venture between the
South African Radio League and the Kempton
Park Amateur Radio Technical Society, where

12

Consolidated results between two stations over a
distance of 51 km (graph by Stewart Moss).

the first beacon was installed. Stewart Moss,
ZSGSGM has been developing software to in-
terpret the results and to convert statistical data
to a graphic format. He also supports other ra-
dio clubs to get their beacons operational. One
of the most interesting findings is the incon-
sistency in the results of near-vertical-incidence
sky wave propagation (NVIS). NVIS is a very
useful way in which sky wave propagation can
be used for short haul communication.

One of the most interesting findings is the
inconsistency in the results of near-vertical-
incidence sky Wave propagation (NVIS). NVIS
is a very useful way in which sky wave propa-
gation can be used for short haul communica-
tion. It is particularly suited for communication
over distances between 35 and 350 km in the
frequency range of 2 to 10 MHz. From an ama-
teur radio point of view the 5 MHZ is in par-
ticular useful for emergency communication
when propagation on the 7 and 3,5 MHz over
short paths is not possible or extremely noisy.

Comparing a communications path between
two amateur stations, ZS6KN and ZS6KTS
(distance of 51 km), it is interesting to note that
in June 2014 there was a good communica-
tions path from just after 05:00 until approxi-
mate 16:30 after which the signals disap-
peared. The pattern for July was the same but
signals were considerably stronger than during
August and September. During September a
strong dip in signal strength can be seen. The
other interesting observation from the graph is
that propagation "opens" earlier and closes lat-
er as we go into summer which indicates varia-
tions in the ionisation of the D layer of the iono-
sphere as the sun rises earlier and sets later.
Not enough data has been collected to make
any meaning full conclusions. If the path was a
pure ground wave the signals would have been
more or less constant thought out the day and
night.

(Continued on page 13)
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5 MiHz NVIE betwaen Z585RL and ZSEKTS (34 km]

LT Hour

The above graphs shows communication
over a slightly shorter distance, but during the
summer months. It is interesting to note that the

§ MHz betwean 2SEKTS and 2E104 (1286 km)
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Kempton Park and Cape Town
Another interesting plot showing no day-time
communication. During various weekend pro-

signals dip close to mid-day (local time) and jects initiated by the League, radio amateurs

pick up dramatically from the afternoon on-
wards. Signal level drop again around midnight.

Longer distance ( Kempton Park — Durban)
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Some interesting variation can be seen be-

tween the two graphs.

To understand the difference in the variations
between winter and summer period will have to
be studied closer in conjunction with ionospher-
ic plots taken by SANSA Space Sciences at
Hermanus.

Seasonal and sunspot cycle variations. As
the season change and the sunspot cycle is
moving towards a minimum some more inter-
esting results are expected. An updated report
with full size graphs will be posted on
www.sarl.org.za in the next month

March - April 2015

were encouraged to participate in a study of
SSB signals during the early morning and early
evening periods. Strong signals were observed
similar to the results shown in the WSPR graph.

Long distance coverage

Surprisingly long distance coverage has al-
so been re- ported. While in general terms com-
munications over longer intercontinental dis-

.-| tances are not expected to be covered on a 5

MHz frequency when the sunspot cycle is still
on a high. The WSPR system reported open-
ings to Europe, the Americas, Far East and
Australia. While generally signals strength is
very low, in what is referred to as the weak sig-
nal category, one radio amateur, in Gauteng,
managed to make CW (Morse code) contacts
with stations in the USA and Israel during the
early hours of the morning before sunrise.

More Studies

Analysis of the data obtained thus far is be-
ing studied in greater detail after which an up-
dated report will be submitted to ICASA.

(Continued on page 14)
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Conclusion

The results to date indicate the IARU call
for a permanent allocation for Radio Amateurs
in the 60 metre band to better support disaster
communication has merit coupled with more
propagation studies to explain some of the in-
teresting but strange propagation of radio sig-
nals.

SARL/ICASA Liaison

The South African Radio League and
ICASA have developed a MoU updating vari-
ous agreements made in the past. The MoU
has been submitted for final scrutiny by ICASA
and is expected to be signed in the next few
weeks. The League has also submitted a posi-
tion paper on Type Approval. The paper is cur-
rent being reviewed by ICASA.

RaDAR — CQ RaDAR Worldwide

Eddie Leighton, ZS6BNE

t was late Friday afternoon, the car was [

packed and the mental checklist was ticked

off (I made a paper one too). Eduan and |

needed to get to the RaDAR “Ops area”
before dark, a drive of about 35 km from town.
It is a dangerous stretch of road where cattle
and horses roam freely in search of grass to
eat, ever more difficult with winter in sight.

The purpose of the ops was the April Ra-
DAR Challenge with worldwide participation. |
had my plan of action in mind and a dual pur-
pose, spending time with my grandson and in-

troducing him to the operational side of Ra-

DAR, which he has seen me do on numerous
occasions. This was the real thing!

We set up “base camp” starting by deploy-
ing the well-known ZS6BKW multiband anten-
na in an open stretch of grass. The mast was
the well known South African “Eskom pole,” a
telescopic fibreglass pole used to work with

high voltage power lines. Some are rejected for
their purpose but make ideal masts for amateur

radio!

With the antenna deployed and the feed
point position defined, it was time to put up the
five-man tent. | orientated the door in line with
the feed point that it be easy to feed the coax
through even with the door zipped closed. We
put a fold up table inside that would make a
comfortable operation position for our RaDAR
Field station.
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There was a 220 V AC power point nearby
and | laid a long power cable to the tent. This
may sound strange to the field day purists, Ra-

§ DAR operators take advantage of everything at

their disposal — a real life simulation. | did have
a standby 18 A/Hr SLAB in the event that we
may experience “load shedding,” a real prob-

' lem in South Africa. Fortunately, none came so

we had power throughout the ops period for
(Continued on page 15)

Radio ZS



(CQ RaDAR from page 14)

our field station. | set up the radios and con-
nected all the cables. On my ‘to-do’ list, build-
ing it all into a flight case that deployments are
quicker.

| used my smartphone as a WiFi Internet
hotspot and so | had an Internet connection on
my Netbook to be able to access the SARL Fo-
rum, Facebook, Google+ and the RaDAR
Spotting website. These websites proved inval-
uable during the RaDAR Challenge for giving
feedback, promotion and spotting.

Eduan and | watched TV while we ate a few
snacks. It started getting late so we switched
off the TV and went to sleep. 02:00 local time
(00:00 UTC) would be the start of the 24 Hour
RaDAR Challenge. According to VOACAP only
much later the next morning would there be the
slightest chance of working Jack, VK4JRC, in
Australia.

RaDAR - The April 2015 RaDAR Challenge

| woke up at around 01:30 local time and
found little Eduan was no longer in his original
sleeping position, he had shifted all around the
tent floor. There was a slight downhill. | helped
him get comfortable and back onto the blanket
protecting him from the cold. It was overcast
outside so it was not too cold.

| powered up the FT-847, activated my
smartphone hotspot using the Android app,
Airdroid. The netbook was connected to the
Internet and | logged into Facebook, Google+
and the RaDAR spotting website at http://
www.cwfun.org/funspots/kx3/frames.html

Forty meters was not good for local con-
tacts that time of morning and | went to 80 m
and loaded the ZS6BKW open wire fed multi-
band antenna. The FC-20 automatic ATU bat-
tled to get a low SWR. It was not good but |
was able to transmit at full power, 100 W.

| had been using the spotting site and Fa-
cebook to arrange skeds with Jaco, ZR6CMG

FRI1GV
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and Kevin, ZS6KMD. [EEE
We could make contact i
on 80 m, Jaco was 59+ ||
20 and he gave me a
59+ 40, not too bad for
a high SWR antenna! || |
Kevin’s signals were || |
not quite as strong, |
gave him a 51 and he
gave me a 53. We ex-
changed grid locators
and all the required in-
formation between Ra-
DAR stations.

No one else was
active anywhere so Kevin and | agreed to get
some sleep and try again at sunrise. The sleep
was welcome! | woke up again just after sun-
rise and looked for more contacts. | found
Theo, ZS6TVB, and Rudi, ZS6DX, on 7 090
kHz and we exchanged contact information. All
signals were 59. The BKW was performing
well!

Theo and | tried PSK31 on 7 040 kHz and
we both made our first digital RaDAR contact
and “scored” bonus points. That was it as far
as local QSOs were concerned.

Just after eight o’clock, I tried JT65 on 10 m
and made contact with FR1GV. | forgot to save
the WSJT-X contact log! What is nice about
JT65 operations is that you get just about an
instantaneous QSL via e-QSL. Awesome!

That was pretty much it and it was time to
do real RaDAR and Eduan and | packed our
bags and did a quick kit check before moving
out.

0.0 kvh

3 5 1416222527 2931 3268 78 &7 82
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The RaDAR Challenge True RaDAR

All that had been done since the RaDAR
Challenge started was similar to most amateur
radio field day operations. It was time for doing
some real RaDAR stuff. This would be some-
thing that young Eduan would enjoy doing. He
had been looking forward to this opportunity
the whole week!

We took two backpacks along, one carrying
his military Fuchs B25 man pack and a open
wire fed, random length dipole. He also took
his “painter's pole” mast along. His kit was
heavy but he insisted on carrying it. | took my
standard kit, the FT-817ND and 40 m, fixed
tuned, end fed and my dual painter pole Ra-
DAR mast. | carried a 7 A/Hr SLAB too.

After walking a kilometre, we found a place

(Continued on page 16)
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to set up station. We used a large rock on
which to place the B25 and battery. | was hop-
ing his antenna would work so we got it up into
the air but had no success. The B25's ATU
could not load the antenna. Time was running
out so we took it down and | put up my 40 m,
fixed tuned, end fed and painters pole mast.
There was a short length of RG58cu cable be-
tween the matching unit and the B25. | had
never tried this configuration before.

Around 09:38 we made contact with Rudi,
ZS6DX, and ten minutes later contact with
Pieter, V51PJ. This was an awesome QSO
with Pieter as we have been battling for a very
long time to have a conversation via HF. Con-
ditions were never favourable. Now this is what
makes RaDAR special. We needed three fur-
ther contacts before we could move position.
Pieter notified other amateurs via 6 m and
asked them to come onto 7 090 kHz.

Eduan was already getting hungry. A full
count of five QSOs would allow us to continue.
Gert, ZS6GAS, called us just after 10:00. We
still needed two QSOs, Eduan now quite agitat-
ed, he started jumping between the rocks to
pass the time. Then we got a call from David,
ZS1DAV, and Nico
ZS4N.

It is worth noting
that the RaDAR chal-
lenge is different to
any other competitive
amateur radio activity
in that instead of com-
peting against each
other, we support each

RADAR MOVING STATIONS
Need to move after every 5 QSO's

] !
‘t

o)e 2 km
BERn..

500 m

1 km

Anytime | other to reach the
goal. Being on foot,
L scored us 3 ponts per

-~

contact. The points are
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there simply as a measurement of personal
goals during any RaDAR Challenge. Points
can be compared with other participants to
identify ways for personal improvement and the
evolution of RaDAR itself.
We packed the kit, made our way to “base
camp” and enjoyed a good brunch!

RaDAR - The next excursion

After Eduan and | finished brunch and our
comms admin was up to date, it was time to
move out for the next true RaDAR operation.
We only took the B25, 7 A/Hr SLAB and 40 m
fixed matched, end fed with us. | carried the kit
and Eduan took on the role of “Captain.” He
guided us through the bush and | had to bend
down low to get through at times. Eventually
we came to a place where he decided it was
an ideal place to deploy our RaDAR station.

We put up the end fed, but had lost a tent
peg for the third guy rope. | left it near the
backpack but these things disappear in a milli-
metre of sand! | used a nearby rock instead. |
had made a similar arrangement on a few oc-
casions on top of a mountain. It works!

Pieter, V51PJ, had been monitoring the 40
m RaDAR Calling frequency (SSB) on 7 090
kHz. He came back to our first call at midday.
Then things were quiet and no one responded
to our calls. | decided to do some “search and
pounce” and broke into a net on 7 070 and
worked ZS6TAN and Johan, ZR5JF.

| had posted a comms request on Face-
book. When | went back to 7 090 kHz, there
was Nico, ZS4N, and John, ZS6BNS, in con-
versation waiting for a call from our RaDAR
Station in the field. We passed the required in-
fo, which completed five contacts and allowed
us to move position and go to lunch. | had in
the meantime texted my wife, Elrika, and asked
them to pay us a visit at “base camp”. She said
they were on their way and were bringing burg-
ers for lunch!

(Continued on page 17)
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Gary, ZS6YI, also called us on 7 090 kHz.
He had a very high SWR but was there to give
us a QSO. We exchanged info but | could not
claim “points” for the contact as | already had
five and had not moved the required distance
yet. This highlights what RaDAR is, various
amateur radio stations assisting moving Ra-
DAR stations with the required number of con-
tacts in order to move. It is not a race.

Eduan and | packed up rather quickly hav-
ing practised on the previous operation and
made our way back to “base camp.” We waited
for our guests and | completed some comms
admin in the meantime.

RaDAR - Base camp communications

After an awesome lunch and a stroll around
the area with the family, they climbed into the
car and went back home taking Eduan with
them. That gave me some time to relax and
play field day amateur radio from the comfort of
our tent. In between, | started packing leaving
only what | needed to make a few contacts.

It was relatively easy making a few JT65
contacts on 10 m and a CW contact with
R120RD. The rest were 10 m SSB contacts,
something | do not often do. It was fun though.

Some points | would like to mention. Firstly,
the RaDAR spotting website was not used
quite as much as we could have. Facebook
was a fine medium with which to keep in touch.
| found the military B25 man pack to be an ex-
cellent RaDAR radio and the end fed antenna
performed beyond expectations with this radio!

Many thanks to the amateurs that support-
ed the RaDAR challenge in being active or just
being on the other side. Without you guys,
such and exercise would be futile.

RaDAR teaches you new things with each
deployment or exercise. It is a team sport. We
all need each other to make it work.

The Easter weekend made it difficult for
many to participate, throughout the world. We
may have to look at a new date for the coming
years.

Suggestions for RaDAR would be most wel-
come. Do not wait until the day before the ops.
RaDAR has come a long way; it is different but
really great fun.

RaDAR is a gamel!

South African Radio League Awards

Presented at the SARL 90 Awards Dinner on 18 April 2015

Honorary Life Membership. The South Afri-
can Radio League’s highest honour.

Tjerk Lammers, ZS6P

The Willie Wilson Gold Badge. Awarded by
Council to the amateur that gave exceptional
and meritorious service to the League.

Willem Weideman, ZS6X

The Jack Twine Merit Award. To recognise

March - April 2015

qualities such as unselfishness, clean operat-
ing and a genuine interest in Amateur Radio
and its affairs. This prestigious Award will be
made to Amateurs who, in the opinion of their
fellow amateurs and the League's Council, ex-
emplify the qualities desirable in a Radio Ama-
teur.

Noel Hammond, ZR6DX, and Nick Dreyer,
ZS6NCK

(Continued on page 18)
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The President’s Award

Bert Lausecker, ZS5LB
Technical Awards

The Ilcom Excellence Award, the “premier”
award of the South African Radio League

Stewart Moss, ZS6SGM.

Stewart had been instrumental in getting
the WSPR propagation research off the
ground, having supported several clubs and
individual amateurs. He set up the ZS6SRL
WSPR beacon, has written tutorials and anal-
yses the results, which will make up the reports
to ICASA.

The Tinus Lange 7066 Technical Excellence
Award

Frik Wolff, ZS6FZ

The SAATI Award

Not awarded

SARL HF Contest Awards

The AKYAB Trophy. Awarded by the Contest
Committee to the amateur who achieves the
highest score in his/her first year of CW, during
the annual HF CW Contest.

Not awarded

The Silent Keys Memorial Trophy SSB.
Awarded by the Contest Committee to the am-
ateur who achieves the highest score during
the annual HF Phone Contest.

Jan Botha, ZS4JAN

The Joseph White Trophy. Awarded by the
Contest Committee to the amateur who
achieves the highest score on any one band,
during the annual HF Phone Contest.

Jan Botha, ZS4JAN

The SARL Digital Trophy. Awarded by the
Contest Committee to the amateur who
achieves the highest score during the annual
HF Digital Contest.
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Roger Jones. ZS6RJ

The ZS4BS Digital Trophy. Awarded by the
Contest Committee to the amateur who
achieves the highest score on any one band,
during the annual HF Digital Contest.

Roger Jones ZS6RJ

The Silent Keys Memorial Trophy CW.
Awarded by the Contest Committee to the am-
ateur who achieves the highest score during
the annual HF CW Contest.

Roger Jones, ZS6RJ

The Anon Trophy. Awarded by the Contest
Committee to the amateur who achieves the
highest score on any one band during the an-
nual HF CW Contest.

Roger Jones, ZS6RJ

The HOS Trough (Highest Operating Score).
Awarded by the Contest Committee to the am-
ateur who achieves the highest aggregate
score in annual HF Phone, digital and CW
Contests.

Roger Jones, ZS6RJ

The Fred Mills Trophy. Awarded by the Con-
test Committee to the amateur who achieves
the highest score during the annual HF Phone/
Digital/CW Contest and who has never won a
SARL HF Contest Trophy before.

Theo Bresler, ZS6TVB
The Club Participation Award. Awarded by
the Contest Committee to the Club who
achieves the highest participation in both annu-
al HF CW and Phone Contests.
West Rand Amateur Radio Club
The Ray Webber VHF/UHF Trophy. Awarded
by the Contest Committee to the amateur or
club who achieves the highest score during the
annual VHF/UHF Analogue/Digital Contest
Carl Minne, ZS6CBQ

(Continued on page 19)
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Operating Awards

The Arthur Hemsley 2 metre Trophy. Award-
ed by Council to a Radio Amateur for his/her
individual achievements with transmissions in
the 2 metre amateur band. This award is made
for extraordinary performance on EME or
modes such as Tropospheric propagation. It is
not for the longest distance worked but rather
for persistence in achieving something special
on 2 metres.

Allan Saul, ZS1LS

The Radio ZS Two Metre Floating Trophy.
Awarded by Council to the amateur who
achieved the longest distance on the 2 metre
band during the year

Nasri Gasant, ZS1NAZ, and Andre Pretorius,
V51B

Nasri worked Andre on 144 MHz SSB and
FM on 14 and 15 March 2014 over a distance
of 625 km.

The Barney Joel Trophy. Awarded by Council
to any member of the SARL for the best perfor-
mance during the year whilst working HF mo-
bile. This award could be made for perfor-
mance by an individual in rally or other public
event communication, etc.

Dennis Green, ZS4BS

The Bert Buckley Six metre Trophy. Award-
ed by Council to any radio amateur for his/her
individual achievements with transmissions in
the six metre amateur band. This award is not
for the longest distance worked but for out-
standing work or activity on six metres.

Bernie van der Walt, ZS4TX

The Radio ZS Four Metre Floating Trophy.
Awarded by Council to any radio amateur for
his/her individual achievements with transmis-
sions in the four-metre amateur band. This
award is not for the longest distance worked
but for outstanding work or activity on four me-
tres.

Paul van Spronson, ZS1V for his 4 m APRS
digipeater and 4 m APRS activity in the West-
ern Cape.
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Radio ZS Awards

The Gary Immelman RA Heritage Award
Floating Trophy. Awarded by Council for the
best article of an historic nature of an event
that occurred more than 5 years previously or
an interesting personality that has played an
important part in the development of Amateur
Radio in years gone by.

Francois Steyn, ZR1AIK, “Retro Radio ‘n kykie
na die baie lang golwe”

The JJ Pienaar Trophy. Awarded by the Edi-
tor of Radio ZS for the best article published in
Radio ZS during the past year.

Hannes Coetzee, ZS6BZP, “A first study into
the propagation of 5 MHz (60 m) signals using
the South African ionosonde network”

The Radio ZS Shield. Awarded by the Editor
of Radio ZS to a SARL affiliated Club or mem-
ber who best supported Radio ZS during the
year.

Mike Bosch, ZS2FM

The Hamnet Shield. The Hamnet Shield re-
wards an individual or group for excellent ser-
vice in a particular area to the community, the
authorities and to Hamnet in particular. Criteria
include cooperation with disaster relief organi-
sations and enthusiastic provision of emergen-
cy communications. The Shield is awarded by
the National Director of Hamnet, normally
based on nominations by the provincial direc-
tors.

Hamnet Western Cape

RAE Awards

The Arland Ussher Gold Pen Award. Award-
ed by Council for the highest marks in the two
RAEs.

Kelvin Killian, ZS5IW, Class A 98%
Carel Scheepers, ZU6CDS, Class B 80%
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Stabiele Mobiele Antenna vir vermindering van QSB

Pine Pienaar, ZS6GST

Wenke, Kinkels en Kort Artikels

et 'n bewegende voertuig word die

nabye veld van 'n mobiele antenna

aan heelwat veranderings bloot-

gestel as gevolg van nabygeleé
voertuie, lamppale, oorhoofse brle, bome,
geboue en selfs voetgangers. Dit, saam met 'n
sweepstok wat kan rondswaai in simpatie met
veranderings in spoed, kan bydra om die
aanvanklike instemming en gevolglik die SWR
van 'n antenna, buite perke te verhoog.

Dit kan tot gevolg hé dat die sender, indien
dit 'n nuwerwetse model is, sal terugsny net
wanneer normale uitset juis nodig is om
moontlike verhoogde verliese te oorbrug. Met
ouer stelle (wat nie terugsny nie) bestaan daar
ook die gevaar dat die finale versterker skade
kan kry.

Daar is dus goeie redes om mobiele
antennas so goed as moontlik teen die
uitwerking van genoemde verandering te
verhard. Een manier wat tot verbetering kan
bydra, is om die antenna se bandwydte te
verbreed. 'n Bekende manier om dit te doen, is
om die antenna elemente dikker te maak, maar
dit is nie juis prakties met mobiele antennas nie
en ons moet dus na ander metodes kyk. Maar
eers 'n bietjie teorie.

Die resonante frekwensie van 'n antenna
kom voor waar die antenna se negatiewe en
positiewe reaktansie mekaar uitkanselleer. Met
meeste antennas word die positiewe
reaktansie meer en die negatiewe reaktansie
minder met verhoogde frekwensie. As ons 'n
netwerk kan vind wat die impedansie
uitwykings van die antenna kan teéstaan deur
op teenoorstaande manier te reageer met
frekwensie veranderings, kan dit gebruik word
vir antenna bandwydte-verbreding.

So 'n netwerk bestaan wel en is baie
eenvoudiger as wat mens sou verwag
aangesien dit uit 'n kwartgolflengte voerkabel
bestaan wat direk aan die voerpunt van die
antenna koppel en met 'n kortsluiting aan die
ander punt toegerus is.

Volgens bekende teorie toon 'n kwartgolf
voerlyn met kortsluiting aan die vér punt 'n oop
baan aan die naby punt vir RF en daarom het
so 'n “netwerk” dus geen invioed op die
aanpassing of SWR van die antenna by die
antenna se resonante of senterfrekwensie nie.

As die frekwensie egter van senter af weg

20

beweeg, produseer die “netwerk” reaktansie
wat teenoorstaande is met die van die antenna
en dien dus om die antenna se reaktiewe
uitwykings teé te staan en dusdoende die
bandwydte daarvan te verbreed.

Om die konsep daarvan te bewys is
RFSIim99 ('n gratis netwerksimulasie-program)
ingespan. So ‘n simulasie benodig ‘n netwerk-
model (ekwivalente baan) van die antenna en
daar is gebruik gemaak van die jongste en
mees akkurate beskikbare netwerkmodel wat
deur die bekende antenna guru, Steve Stearns,
K6OIK, ontwerp is. Die simulasie het getoon
dat die bandwydte van 'n antenna (soos
gemeet by die SWR = 1:1.2 punt) met meer as
60% verbreed kan word met gebruik van 'n
kwartgolf-netwerk soos beskryf. Daar is ook
gevind dat die netwerk se uitwerking verbeter
as die impedansie van die voerlyn waarmee dit
gemaak word, verlaag, word. Om dit te bereik
kan twee of self drie vyftig-ohm voerlyne in
parallel gebruik word.

Verdere Voordeel

Daar is heelwat amateurs wat enkel
frekwensie mobiele HF antennas gebruik.
Sulke antennas het 'n beperkte bandwydte en
klein frekwensie verskuiwings kan tot gevolg hé
dat die mobiele amateur langs die pad moet
stop om sy antenna in te stel, Behalwe die
ongerief daarvan kan dit gevaarlik wees en is
dit 'n bykomende rede om 'n mobiele antenna
se bandwydte te verbreed.

| THINK I'D UKE TO

- { 3 ) ‘\ A
SO, WHAT DO
YOU THINK?

SEE YOU BACK IT
INTO THE GARAGE!
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Simple RF Current Meter for ATU

Kevin Mc Donald, ZS6KMD

his month we present a project that is EU O ) ) O O

a simple add on for that “home brew”

ATU you built a while back. A simple ‘

and effective through-line RF current |
sensor using a minimum of components.

What you will need is a small ferrite bead,
about 10 cm of thin enamelled wire, a signal |
diode (1N4148), a ceramic disc capacitor |
(10N), an LED and a 100 ohm resistor. ‘

Wind five turns of the wire more or less
evenly spaced onto the ferrite bead, solder the
100 ohm resistor across the two ends close to
the ferrite bead (see diagram and image). Sol-
der the diode to one side of the resistor taking
care of the annotation. Solder the LED across
the end of the diode and the unused end of the
coil again taking care of the annotation of the
LED. Solder the 10N ceramic capacitor be-
tween the legs of the LED.

To install this in your ATU, feed the antenna
wire from the tuning capacitor to the antenna
socket through the middle of the ferrite bead.
Glue it in place close to the socket with some
hot melt glue.

Tune up your antenna and the LED will There you have it, a simple project but a
glow brightest when the SWR is lowest or cur- very useful one for use out in the field where an
rent radiated is highest. SWR meter may not be available or practical.

Have fun

-

Other member societies may on written approval from the author and the edi-
tor of Radio ZS, reproduce material published in paper or digital form, for
which the publishing author holds the copyright. Such approval shall not un-
reasonably be withheld. Material taken for other member societies’ publica-
tions in this way shall have a source and originator acknowledgement included
on publication.
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Easter Weekend - The Radio Amateur Way

Mark Lukinovich, ZS6USA

How Amateur Radio Operators spend Easter

Club members of the two clubs in Pretoria, the Maglies Radioklub and Pretoria Amateur Radio
Club, camping together with additional family and friends, keeping themselves occupied with
whatever the moment provides. Having fun every moment of the day!

PP : . o
b

Front: Avida, ZS6AVB, and Theo, £§6TVB

k.

Back: Pierre, ZS6PJH, Sam, ZS6JZ, Pieter, ZS6PA, and Mark, ZS6USA

small group of Amateur Radio Opera-
tors concluded that the Gilbanken
Scout Camp Site was such a relaxing
place when they camped there for the
VHF/UHF contest, they decided they should
get together there for a relaxing Easter Holiday.
By noon on Friday 3 April, the usual suspects
were assembled. Pierre, ZS6PJH, set up

camp and began working on his newest Ra-
DAR (RApid Deployment Amateur Radio) sta-
tion. Mark, ZS6USA, was setting up his mas-
sive Search and Rescue (SAR) support station.
Theo, ZS6TVB, was prepping for the RaDAR
event that would start at 02:00 local time.
Pieter, ZS6PA, was at the back of his pickup

Antenna Workshop. The tailgate of Pieter
ZS6PA’s vehicle where most of the measure-
ments and building for his antenna project took
place.
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Braai Time? Prépaing foad, débating technical
aspects such as grounding, solar panels, bat-
teries and many other topics.

truck turning a pile of aluminum into a new an-
tenna. No one was aware of what was on the
horizon.

Friday evening was uneventful with every-
one enjoying a braai and some of us indulging
in adult beverages.

Saturday started quietly with Mark brewing
some Louisiana coffee and chicory.

The rest of the day continued with the
theme of a relaxed Easter weekend away from
the rigors of the city. Even Theo had to
acknowledge that it was going to be a quiet
weekend with almost no one on the air for the
RaDAR challenge.

(Continued on page 23)
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Bt
Pieter's weekend project in the air

(Amateur radio and the Eater Weekend from page 22)

Saturday evening’s meal was something of
a feast with some South African specialties on
the grill.

Sunday started off much the same. Sam,
ZS6JZ, stopped by to join the gang for the day.
It was about noon Easter Sunday, when things
began to change. Pieter's antenna had taken
shape and was getting its final touches.

It was a rather strange loop fed 4-element
Yagi.

Pieter had found the design on the GOKSC
website. We helped Pieter get the Yagi mount-
ed on his portable tower and Pieter performed
his final testing.

A testament to Pieter's construction skills
was that the testing on the mast produced near
perfect numbers, so Pieter then connected the
antenna to his ICOM 7200 radio via a 1 000
watt Transworld RF Amplifier. About this time,
Mark was over at his station checking in on the
Foreign Service Net back in the USA. Mark
ZS6USA, also KW10, was able to make a
QSO on 14 316 kHz with Jim, KF7E, in the
State of Arizona some 16 000 km away.

Mark explained to Jim that Pieter had just fin-
ished an antenna for 10 meters and would like
to test it. The Foreign Service Net operates on
10 metres at 16:00 UTC on a frequency of 28
416 kHz on Sundays. Mark then let Pieter
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know that he arranged a test to the USA of his
new antenna at 18:00 local time.

Shortly after 18:00, Pieter contacted Jim KF7E
on 28 416 kHz using his contest call sign of
ZS9M.

The QSO was crystal clear, as good as any
AT&T (landline) telephone call. Well, this is
when all hell broke loose. American Amateur
Radio operators aren’t used to hearing a South
African station with this quality of a signal. All at
once, dozens of US Amateur Radio operators
began calling ZS9M. This is was a pileup. It
became so intense that Jim, KF7E, terminated
the Foreign Service Net and turned the fre-
quency over to Pieter and he started to work
the Pileup.

After about half an hour, Pieter turned the
radio over to the QSO machine, Theo. Theo
quickly went to work and over the next 3 hours,
station ZS9M logged almost 200 contacts be-
fore the band closed at about 20:00 UTC. Dur-
ing this time Pieter and Theo made contacts
with over three quarters of the USA.

It was like a shark feeding frenzy. The Big
Sharks, the powerful stations with large anten-
nas made the first contacts, followed by the
typical amateur radio stations, then the mobiles
and even a small low power (QRP) station from
New York. It was fantastic just to watch and
listen! With Theo manning the radio, it was Avi-

(Continued on page 24)
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(Amateur radio and the Eater Weekend from page 23)
da, ZS6AVB, who had to man the braai or the

kids were going hungry for the evening. It was

obvious that Theo wasn’t leaving the radio as

long as the band was open. It didn’t end there.

The next morning the 10 m band opened up at |

about 05:00 UTC to the East and Theo was

there with pen in hand. Before we broke camp &

at about 13:00 UTC on Monday, station ZS9M

had logged another 400 plus stations including

Hawaii, which is near the Antipode of Pretoria.

The tally for the 24-hour period was a total
of more than 600 QSOs. Included were nearly
all the States in the USA. There were over 10
contacts in Australia with a total country count
of 62. All this, from a field station that was
simply testing a new antenna for the first time
inspired by another Amateur’s website.

Isn’t this what Amateur Radio is all about,
experimenting, testing, building on each other’s
knowledge, and just having a good time?

Radio Equipment. Pieter's Icom 7200 Trans-
ceiver, Transworld 1 000 W Linear Amplifier

and other equipment used for making the 10 m &

contacts with his completed weekend project
antenna built entirely in the field over the East-
er weekend from the tailgate of his vehicle.

er at work drilling holes in plates for his antenna

-----

e —— - E—
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Finally, real contacts! Pieter finally getting to

test his antenna with excellent signal reports all
over. Mark watching carefully as the pileups
progress to a larger amount of people trying to
contact the ZS9M station as each contact is
completed.

The Independent Communications Authority

of South Africa (ICASA)

What is ICASA?

The Independent Communications Authority
of South Africa (ICASA) was established in July
2000 in terms of the Independent Communica-
tions Authority of South Africa Act no. 13 of
2000.

In July 2006, the ICASA Amendment Act
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and the Electronic Communications Act (ECA)
were implemented. The ICASA Amendment
Act also paved way for the integration of Postal
Regulator into ICASA, which was previously

under the Department of Communications.
ICASA is responsible for licensing and reg-
(Continued on page 25)
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(ICASA from page 24)

ulating the Electronic Communications Network
Services (ECNS), Electronic Communications
Services (ECS), Broadcasting and Postal ser-
vices sectors. Monitoring and enforcement are
performed to ensure compliance in the indus-

try.

Why do we licence?

Electronic Communications Network Ser-
vices (ECNS), Electronic Communications Ser-
vices (ECS) Broadcasting and Postal services
licenses are issued in order to promote compe-
tition in the Information and Communications
Technology (ICT) sector. Competition is re-
garded as an enabler for access to diversified
services, quality of service, lower prices and
choice for consumers.

The Authority ensures compliance with
safety standards by granting Type Approval
certificates for electronic communications prod-
ucts or equipment that are to be used in the
country. This process also involves Type Ap-
proval stickers, which are placed on an elec-
tronic communications device such as a mobile
cell phone.

The Authority has a legislative mandate to
regulate, through licensing, the radio frequency
spectrum. This includes allocation and assign-
ment of the radio frequency spectrum for ser-
vices such as television, radio and networks.

The spectrum licenses issued include:

Amateur Radio Communication

Mobile Services - Cellular Communication

Aeronautical - Aeroplanes and Airports

Maritime - Ship at sea

Satellite - Space to Earth and Earth to

Space

Land Mobile - Two Way Radio Communi-

cations

Fixed Services - Microwave Links

Burglar Alarms Services - Burglar and Ve-

hicle Tracking

v Telemetry - Remote monitoring such as
for Dams levels

v" Power Load Management - Electricity
Monitoring and Control

v" Civil Defence

v' Spectrum for broadcasting services

NN NN

AN

Broadcasting Services Licenses:

v' Community broadcasting services
v Commercial Broadcasting services
> Free- to- air broadcasting
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> Subscription broadcasting
> Commercial
v" Public Broadcasting Service (SABC)

Postal Services Licenses:

v Unreserved Postal Services/Courier com-
panies

v" Reserved Postal Services: South African
Post Office (SAPO)

ECNS and ECS Licenses:

v' Electronic Communications Network Ser-
vice (ECNS)

v' Electronic Communication Service (ECS)

v Private Electronic Communication Net-
work (PECN)

v' License exemption (exempt from licens-

ing)

Consumer Protection

ICASA protects consumers from unfair busi-
ness practices and ensures access to safe and
good quality products, as well as to promote
the interest of people with disabilities in relation
to the provision of electronic communications,
broadcasting and postal services. Moreover,
the Authority conducts public education and
awareness programmes, and provides con-
sumers with opportunities for redress through
complaints resolutions.

v End - User and Subscriber Service Char-
ter: The regulations are aimed at ensuring
that consumers receive quality service
from licensees. The resolutions also en-
sure that complaints lodged by consum-
ers are cleared within the set times.

v" Code of Conduct for Electronic Communi-
cations Services and Electronic Commu-
nications Network Services: The Code
ensures that licensees comply with ac-
ceptable standards of conduct when
transacting or engaging with consumers.
The regulations are aimed at ensuring
that the interests of consumers are pro-
tected when licensees offer them ser-
vices. The Code further ensures that li-
censees adhere to charging and billing
procedures in a way that is not adverse to
consumers.

v Code for Persons with Disabilities: The
Code ensures that persons with disabili-
ties have equitable access to electronic
communication services.

(Continued on page 26)
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(ICASA from page 25)

v" Mobile Number Portability: The regula-
tions provide consumers of mobile ser-
vices with the, opportunity to switch to an-
other operator whilst keeping their num-
bers.

v Geographic Number Portability (GNP): is
the ability for customers to transfer their
geographic telephone numbers between
Network Operators when they switch from
one fixed line Network Operator to anoth-
er. Geographic telephone numbers are
also known as land line or fixed numbers.
They provide consumers with the oppor-
tunity to port their fixed line numbers from
a particular geographic area to the other,
in the same province.

v' Carrier Pre-Selection: The regulations en-
sure that consumers have a choice to
choose which communications carrier
they prefer to use when making calls.
This gives consumers the right to choose
their carriers and further promotes com-
petition. Furthermore, consumers will
have the choice to dial an access code so
that they are able to choose their pre-
ferred communication carrier.

v" SAPO Customer Care Standards: Cus-
tomer Care Standards assist in helping
the service provider to deliver a universal,
consistent level of service across to all
citizens in the country.

Source: ICASA Customer Guide

The World of VHF, UHF and Microwaves

Mike Bosch, ZS2FM

Radio Astronomy

n 1932, during the minimum Sunspot Cycle

Karl Guthe Jansky in the USA accidentally

discovered cosmic noise from the centre of

our Galaxy, the Milky Way, on a frequency
of 20,56 MHz (14,6 metres wavelength). A few
years later a radio amateur Grote Reber,
WOI9GFZ, constructed a parabolic dish antenna
and mapped the radio sky in the northern hemi-
sphere on 160 MHz (1,87 metres), including
the recording of radio emission peaks in the
constellations of Cassiopeia, Cygnus and Tau-
rus. Grote Reber pioneered radio astronomy
and remained the only radio astronomer in the
world throughout the war years. During the war
Dr J. Stanley Hey, a radar specialist in Britain,
discovered microwave emission from the Sun
and later also meteor bursts from meteor trails.
After World War Il, the new science of radio
astronomy blossomed.

Karl Jansky was a radio engineer employed by
Bell Communications Laboratories, who as-
signed him to investigate the cause of interfer-
ence to the Transatlantic radiotelegraph ser-
vice. He constructed a very large beam anten-
na, 30 metres in diameter and 6 metres high,
which rotated on four Model-T Ford car wheels
every twenty minutes. After several months of
recording, he discovered that most static was
caused by local and distant thunderstorms, but
there was also an unknown hiss present at
times. Jansky eventually realised that it might
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be cosmic noise and traced it to the constella-
tion of Sagittarius, the centre of our Galaxy. He
published two papers on this subject but no-
body appeared to be interested, nor Bell Labor-
atories who directed him into another field of
research.

Grote Reber, W9GFZ, pioneered Radio As-
tronomy

Four years after the discovery of the cosmic
noise a radio amateur, Grote Reber, W9GFZ,
at Wheaton, lllinois, USA, read Jansky’s scien-
tific papers and decided to explore it further.
Reber was a young engineer at Collins Radio,
who gave up his work for six months to build a
suitable beam antenna and receivers at his
own cost. His parabolic dish was constructed
from tin cans with a diameter of 9,5 metres, in-
cluding receivers for 3 300 MHz (9 cm), 910
MHz (33 cm) and 160 MHz (1,87 m).

The first receiver on 3 300 MHz was com-
pleted in 1938 but he could not receive any
cosmic noise. Then he tried a new receiver on
910 MHz but it also failed due to the high noise
figure (NF) of these two receivers. He finally
succeeded a year later with a receiver on 160
MHz that used two acorn tubes, RCA type 955,
as a low noise RF amplifier. Reber’s parabolic
dish was not steerable but could be adjusted in
declination and with a beam width of 12 de-
grees; the rotation of the Earth could sweep a

(Continued on page 27)
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strip of the sky in 24 hours. It would take sever-
al weeks to scan the whole sky in the northern
hemisphere, and produce a contour map of the
cosmic radiation including several radio hot
spots. Grote Reber also published several pa-
pers and continued his research throughout the
war years. He became a professional radio as-
tronomer after the war, when he did research
work at many large radio observatories. Grote
Reber ended up in Tasmania where he re-
searched VLF galactic radiation; he passed
away in 2002.

In 1942, Dr Stanley Hey investigated the
jamming of their radar signals in Britain thought
to have been caused by the Germans. Ironical-
ly, the Germans experienced the same prob-
lem and blamed the British for it. Hey soon dis-
covered that the Sun was the culprit that emit-
ted radio noise on the microwave radar fre-
quencies, but many were sceptical about it at
the time. Stanley Hey made another amazing
discovery when their radar signals were reflect-
ed from meteor trails — meteor scatter!

The birth of a new science

After World War |l ended, many scientists
started to explore the new science of Radio As-
tronomy and several radio observatories were
constructed in the UK and Australia. Professor
M. Ryle encouraged new research into the so-
lar radio waves at the Cavendish Laboratory in
Cambridge. While in Australia Dr J.L. Pawsey
of the Radio Physics Laboratory, Sydney, also
started to investigate in depth the radio emis-
sion from the Sun. Meteor radar experiments
were conducted by Prof A.C.B. Lovell at the
Jodrell Bank Observatory operated by the Uni-
versity of Manchester where many meteor
streams were discovered. Within a matter of a
decade, these three radio observatories be-
came the largest at the time.

The Hydrogen Line

Astronomers have discovered the elements
present on the Sun and the stars by viewing
the sunlight and starlight through a spectro-
scope. When light passes through an atmos-
phere consisting of cold gases it creates dark
and broad absorption lines on a colour spec-
trum in the spectroscope and looks like a bar
code; a very hot gas produces bright and nar-
row emission lines on a dark background.
These spectral lines are the fingerprints of the
elements that are present in gaseous form and
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have been discovered on Microwaves through
to Gamma rays.

In 1944, H.C. van der Hulst, at Leiden Uni-
versity, Netherlands, who theorised that when
the spin of the single electron of hydrogen Hl
(cold) flips over and changes its direction of
spin then a burst of radio emission occurs.
Since there are almost an infinite number of
hydrogen atoms in space this process is con-
tinuous. It took seven years before Harold
Ewen at Harvard University became the first to
detect the hydrogen line with a waveguide horn
type antenna and a receiver fitted with a diode
mixer. The Hydrogen line frequency is 1
420,405751 MHz (21,106114 cm).

Pulsars

Pulsars are fast spinning, highly radiating
neutron stars. Most pulsars emit radio, X-ray
and gamma radiation at regular intervals
(usually periods of a few milliseconds to a few
seconds), in fact, many pulses keep the accu-
racy of the most accurate atomic clocks on
Earth.

In 1967, Jocelyn Bell (Burnell) at Cam-
bridge, UK, using a multi-element interferome-
ter array picked up a mysterious pulsing signal
of 50 millisecond duration that repeated every
1,33720113 seconds. It was referred to as
LMG-1 (Little Green Men). She missed out on
the Nobel Prize for her discovery, which was
awarded to her Professor Hewish instead.

Professor Joseph H. Taylor, K1JT, and
Russell A. Hulse discovered the first pulsar in a
binary system in 1974, for which they received
the Nobel Prize. Joe Taylor was an ardent ra-
dio amateur ever since his teenage days, and
years later, he invented the weak signal digital
communication system, WSJT, for radio ama-
teurs. Since then, many more pulsars have
been discovered. Astronomers now believe
that pulsars could be used in the future as navi-
gational beacons when exploring our Milky
Way.

The first large radio telescope at Jodrell

Bank
Professor A.C. Lovell of Manchester Univer-
sity, Birmingham, planned the construction of
the first large fully steerable dish antenna with
a diameter of 76 metres. It was completed just
in time for the launching of the first artificial
Earth satellite, Sputnik, by Russia. It also
tracked many satellites and Moon probes by
(Continued on page 28)

27
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Russia and the USA. Furthermore, it received
data from Pioneer 5 and was the only radio tel-
escope in the world capable of doing so at the
time. The last signal was picked up from the
probe at a distance of 36,2 million kilometres
on 26 June 1960.

The Jodrell Bank radio telescope was su-
perseded by larger dishes at Green Bank in the
USA and Eiffelsberg in Germany. The latter
has a diameter of 100 metres and it is the re-
garded as the practical limit for large dish an-
tennas that are steerable.

Radio emission from Jupiter

In 1955, B. Burke and K.L. Franklin of the
Carnegie Institution in Washington were trying
out a new type of receiving antenna on 20 MHz
similar to the Mills Cross. While they were run-
ning tests over a period of weeks, they noticed
a strange type of interference on their charts
that appeared almost daily for several minutes.
By doing some very clever detective work, they
discovered that this strange radio emission
originated from the planet Jupiter and this start-
ed a spate of research worldwide to find the
cause of this mysterious radio emission.

Professor J.A. Gledhill of Rhodes Universi-
ty, Grahamstown, also began a research pro-
ject on the radio emission from Jupiter with
Georg Gruber and the author had the pleasure
of joining the team. Georg constructed a five
element Yagi at Slaaikraal near Grahamstown,
which beamed at the point on the meridian
where the celestial equator crossed. His re-
ceiver was a modified R208 war surplus receiv-
er that covered the research frequency of 18
MHz. The author erected an 8-element broad-
side array with ground screen at Summerpride
Drive-in, East London. The receiver was a
Bendix RA-1B fitted with an 18 MHz converter

using a 6AKS5 tube as RF amplifier and an elec-
tronic regulated power supply.

The author spent many cold winter nights in
1962, from 23:00 to sunrise in his Vauxhall Ve-
lox car with the equipment on the back seat
and linked with an RG-8U co-axial cable to the
antenna array. The output of the receiver was
fed to a chart recorder as well as a Philips tape
recorder. When the radio emission was detect-
ed over this 600 million km path, it sounded
like a spluttering, hissing noise and often re-
sembled the sound of waves breaking on the
beach. On the nights when Jupiter was
dormant, the synchrotron radiation from the
Milky Way produced a graph of the vertical
beam width of the array, which reached a full
scale reading on the chart recorder when it
passed overhead. If Jupiter were closer to the
Milky Way, then the radiation from the latter
would have wiped out the former.

A year later Prof C.H. Barrows of the Flori-
da State University in the USA invited Georg
and the author to join their worldwide team to
continue with research of Jupiter. Prof Gledhill
hypothesized that a radiation disc, which pro-
duced static discharges whenever lo, the inner
moon, encountered it, surrounded Jupiter. The
presence of the radiation disc was confirmed
by the US spacecraft Pioneer 10 in 1974 and is
referred to as the Gledhill disc. All our efforts
were also rewarded with two publications in the
British Science Journal, Nature.

Next Issue: The Square Kilometre Array
(SKA)

News of your VHF experiments and activi-
ties 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 the home
page of the League at www.sarl.org.za

The Phonepole

A Powerpole DC Distribution System with a built-in USB phone charger

Powerpole Plus, splitter and USB phone charger
"useful at home or in the field!"
Available from SOTABeams for £35,42 or $53,62 or €47,87 or R647,14

he Phonepole was designed to meet
the needs of portable operators who
use a mobile phone as part of their
standard operating set-up. It could be
that you use your phone to check the DX clus-
ter, as a data-mode terminal, for self-spotting
or even for navigation but whatever the use;
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you will need it to have a charged battery.

It is very frustrating to pull your phone out of
your pocket only to discover that its battery is
nearly flat. The Phonepole allows you to use
your high-capacity radio battery to charge your
phone. However, there is more as the Phone-

(Continued on page 29)
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Phonepole Packing List. It is a good idea to check that you have all the parts before you get start-

ed.

Designator |Value Notes

C1,C2 10 uF Yellow tantalum bead capacitors

R1, R3 2k2 2 200 Ohm resistors; Markings red, red, red Enclosure Kit

R2, R4 3k3 3 300 Ohm resistors; Markings orange, orange, red ||Laser cut front | 1

J1 USB socket panel _

U1 5 Volt IC voltage regulator Black plastic | 1
Heat sink | black finned metal IEIO)I( . s
x3 red Powerpole connector shells ylon hex

spacers
X3 black Powerpole connector shells NV 6
X 6 Powerpole connector contacts; Special PCB contacts ylon screws
PCB Nylon nuts 6

(The Phonepole from page 28)
pole includes a handy Powerpole splitter so
that, for example, you can connect your battery
to your radio and an amplifier as well as charg-
ing your mobile phone.

Building the Phonepole is easy and fun. It
will take about 45 minutes to build and is suita-
ble for a beginner.

Phonepole Instructions

The Phonepole kit is easy to make and you |

will end up with really useful addition to your
portable station.

Step by step instructions together with pho- :
tographs will make it easy to build your L

Phonepole. It will take around 30 minutes of
work.

Building tips

. Use a soldering iron with a fine tip (e.g.
1,2 mm) and a fine solder (e.g. 0,7 mm).

. Pro-tip. Try to install all the resistors the
same way round - so the bands always
read the same way.

. The resistors install with the leads bent at |

1. Slide the pins into the plug shells. This is

best done with pliers. They click into place
when seated correctly. Note that they only go

in one way - see photo.

the resistor body. If done correctly they fit |

perfectly!
¢ Al the components except U1 are in-

stalled on the side of the board with the

silk-screened lettering.

. Use the list above to identify the compo- |

nents.

¢+  Only solder a component when you are
sure that you have inserted the correct
one.

. Once soldered, cut the surplus lead.

Assemble and install the Powerpole Connect-
ors

March - April 2015

2. Pair up, the shells as shown, one black and
one red. The shells will pair up in many ways
so make sure that you get them right - as
shown in the photograph. This is the "standard
way" of using Powerpole connectors for ama-
teur radio use.

(Continued on page 30)
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(The Phonepole from page 29) 7 Note that the photo shows different value
: = resistors used in the prototype.

- Bend the leads of U1 at right angles to the case
of the device as shown (must be the right way
round!)

Insert U1 into the heat sink. Push in firmly (must
be the right way round!)

>

Al A A N e
Install the Powerpole connectors, J2, J3 and J4,
in the correct position on the PCB. Make sure
that the red connector is on left side of the
board, marked +.

Turn the board over and place it on a flat sur-
face before soldering the connectors in place.
The connectors must sit square in the board
and flush with it. You will need a fairly powerful
soldering iron to solder the Powerpole connect-
ors in place.
] = U1 can now be installed on the underside of the
PCB. The heat-sink must sit tightly against the

It is easiest to solder the leads of U1 on the up-
per side of the PCB using a fine soldering iron.

Trim the leads.

Install the 2200 Ohm resistors R1, R3 (red, red,
red)

Install the 3300 Ohm resistors R2, R4 (orange,
orange, red)

Do not trim the leads as they act as useful test
points.

(Continued from page 31)
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(The Phonepole from page 30)

Install the tantalum bead capacitors, C1, C2. |

through the square pad. The marking for C1
may be confusing but the longest lead goes
into the hole closest to J2.

; l+—t—1—
. o BREn

YET.
This is a good time to test the PCB

First perform a detailed visual inspection of

the PCB. Things to check are that the connec- [
tions for J2, J3 and J4 have flowed properly |

and that the pins of U1 are properly soldered
with no bridges.

Next apply a fused/current limited 12 Volt
supply via one of the Powerpole connectors.

Check that there is 12 Volts on the other
two Powerpole connectors.

On the top side of the board, carefully
check the voltages on the pins of U1. On the
top side of the board (the one with the writing
on it) the right-hand pin should have 12 Volts
on it. The middle pin, 0 Volts and the left-hand
pin 5 Volts (+/- 0,1 Volts).

Next check the Voltages on the holes

where the USB connector will be installed - do |

not install it yet!

On the hole with the square pad (left-hand |

side) 5 Volts (+/- 0,1 Volts)

Both of the middle pins 2 Volts (+/- 0,1
Volts)

Right-hand pin 0 Volts.

Mounting Instructions

Insert the six nylon hex spacers into the
PCB so that the screw thread is on the under-
side of the PCB.

Screw the nylon nuts onto the spacers - do
not over-tighten.

Attach the PCB to the laser cut panel using
the six nylon screws - do not over-tighten.

March - April 2015

DO NOT INSTALL THE USB CONNECTOR

,,,,,,

Bend the mounting lugs on the USB socket in-
wards slightly and insert it through the slot on
the front panel. Open out the lugs and carefully
push it so that he lugs and pins go through the
PCB. It should be a perfect fit. If it does not fit,
you have probably put it in the wrong way
round!

Vst At

5 ¢  Temmam |
1 _‘-‘AAAAG‘

ooy

Remove the lid of the plastic box (not need-
ed) and insert the Phonepole unit. Screw down
with the screws provided in the box.

Fault finding

The most likely problem on this board is a
poor solder joint, Inspect your soldering care-
fully.

SOTABeams
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Building Circuits on Breadboards...

something for the beginner youth and to teach yourself guys....

breadboard is used to make up tem-
porary circuits for testing or to try out
an idea. No soldering is required so it
is easy to change connections and
replace components. Parts will not be dam-
aged so they will be available to re-use after-
wards.

The photograph shows a circuit on a typical
small breadboard, which is suitable for begin-
ners building simple circuits with one or two
ICs (chips).

Connections on Breadboards

Breadboards have many tiny sockets
(called 'holes') arranged on a 0.1" grid.

The leads of most components can be
pushed straight into the holes. ICs are inserted
across the central gap with their notch or dot to
the left. Wire links can be made with single-
core plastic-coated wire of 0,6 mm diameter
(the standard size).

Stranded wire is not suitable because it will
crumple when pushed into a hole and it may
damage the board if strands break off.

The diagram shows how the breadboard

holes are connected.

The top and bottom rows are linked hori-
zontally all the way across. The power supply
is connected to these rows, + at the top and 0
V (zero volts) at the bottom. | suggest using the
upper row of the bottom pair for 0 V, then you
can use the lower row for the negative supply
with circuits requiring a dual supply (e.g. +9 V,
oV,-9V).

The other holes are linked vertically in
blocks of five with no link across the centre.

Notice how there is separate blocks of con-
nections to each pin of ICs.

Large Breadboards

On larger breadboards, there may be a
break halfway along the top and bottom power
supply rows. It is a good idea to link across the
gap before you start to build a circuit, otherwise
you may forget and part of your circuit will have
no power!

Building a Circuit on Breadboard

Converting a circuit diagram to a bread-
board layout is not straightforward because the
arrangement of components on breadboard will
look quite different from the circuit diagram.
When putting parts on breadboard you must
concentrate on their connections, not their po-
sitions on the circuit diagram. The IC (chip) is a
good starting point so place it in the centre of
the breadboard and work round it pin by pin,
putting in all the connections and components
for each pin in turn.

- +

= N

® +9V

47k

R1
10k
7 8 4

O i

Monostable Circuit Diagram

555
6 timer 3
N—12
. E 1 5 470
trigger +
‘{ —— ¢4 0.01u

Pl
\/ >
ov
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The best way to explain this is by example, so
the process of building this 555 timer circuit on
(Continued on page 33)
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(Breadboard from page 32)
breadboard is listed step-by-step on the next
page.

The circuit is a monostable, which means it
will turn on the LED for about 5 seconds when
the 'trigger' button is pressed. The time period
is determined by R1 and C1 and you may wish
to try changing their values. R1 should be in
the range 1 kW to 1 MW.

Time Period, T=1.1 x R1 x C1

IC pin numbers

IC pins are numbered anti-
clockwise around the IC starting in
the bottom left-hand corner, near
the notch or dot. The diagram
shows the numbering for 8-pin IC.

8 76 5

12 3 4

Components without suitable leads

Some components such as switches and
variable resistors do not have suitable leads of
their own so you must solder some on yourself.
Use single-core plastic-coated wire of 0,6 mm
diameter (the standard size). Stranded wire is
not suitable because it will crumple when

—_—

may damage the board if

strands break off.

pushed into a hole and it

Building the example circuit

Begin by carefully insert the 555 IC in the
centre of the breadboard with its notch or dot to
the left. Then deal with each pin of the 555:

Pin 1: Connect a wire (black) to 0 V.

Pin 2: Connect the 10 k resistor to +9 V.

Connect a push switch to 0 V (you will need to

solder leads onto the switch)

Pin 3: Connect the 470 resistor to a used block

of five holes, then...

Connect an LED (any colour) from that block to

0V (short lead to 0 V).

Pin 4: Connect a wire (red) to +9 V.

Pin 5: Connect the 0,01 pF capacitorto 0 V.
You will probably find that its leads are too

short to connect directly, so put in a wire link to

an unused block of holes and connect to that.

Pin 6: Connect the 100 uF capacitor to 0 V (+

lead to pin 6).

Connect a wire (blue) to pin 7.

Pin 7: Connect 47 k resistor to +9 V.

Check: there should be a wire already connect-

ed to pin 6.

Pin 8: Connect a wire (red) to +9 V.

Finally...

Check all the connections carefully.

Check that parts are the correct way round
(LED and 100 pF capacitor).

Check that no leads are touching (unless
they connect to the same block).

Connect the breadboard to a 9 V supply
and press the push switch to test the circuit.

If your circuit does not work, disconnect (or
switch off) the power supply and very carefully

(Continued on page 34)
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Monostable Circuit on Breadboard

March - April 2015

33




(Breadboard from page 33)
re-check every connection against the circuit
diagram on the previous page.

Enjoy this little project!

The article used with acknowledgement to
John Hewes, 2006, The Electronics Club,
www.kpsec.freeuk.com

To Yagi or Not to Yagi, that is the Question

Hamlet (Tim Bullock, ZS6IM)

ver since | became a radio amateur, |

wanted to build a Yagi antenna. But

for what band? In addition, how much

would it cost, what about the tower
and rotator, etc?

Therefore, | decided to follow the advice of
Garfield and “never do today what you can put
off for next week!”

This was probably a good thing, because it
gave me time to develop my personal taste in
the amateur sphere.

My leaning has been to PSK and | only
work the 10 m band as well, as this suits my
set up and equipment perfectly.

Over the years, | have built a number of an-
tennas ranging from inverted V's to verticals
and for a long time the 5 band cobweb has
been my mainstay. It was mounted on a 50 mm
thick wall tube some 10 m above ground level
and used to have a 10 m vertical attached to
the top of it.

Well, along came Stephen, ZS6SKY, and
he decided to build himself a Nuxcom 4 Ele-
ment 10 m Yagi. He has had a lot of success
with it, talking to the American and European
crowd, so my interest was peaked. | got to talk-
ing to him about putting one up for myself but
just never seemed to find the right time for it.

That was until he arrived at my QTH on Sat-
urday 4 April 2015, with all the parts strapped
to the roof of his car and a big smile on his
face. Being the intuitive person that | am, | im-
mediately realised something was afoot. (Yes, |
am a budding rocket scientist!) It was an intri-

As the package arrived and .... isplayed in all

its Glory!
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guing looking pile of poles and
tubing, which was soon un-
wrapped to reveal itself in all
its glory.

Well, it did not take long to
get the drill press out and vari- ©
ous other tools that would be
required. Then it was down to
the nitty-gritty of marking out /
and drilling of various holes as

a needed for the '
" element supports and mast
mount, etc.

With the donkeywork out of
the way, it was time to start put-
ting all the bits and pieces in
their respective places on the
~ Boom.

It is at this point that the an-
~tenna actually starts to take

Before - the cobweb antenna reshaped over the
years by the Hadedas!

M (Continued on page 35)
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(To Yagi from page 34)
shape. Still a lot of work to be done before
completion though.
After mounting the driven elements and get-
ting the centre gap set, holes were drilled
where the connections to the choke would be.
These measurements were then transferred
over to the box that the choke would be mount-
ed into. ; et
Then the SO-239 was mounted on the box 'F LA S
along with the earthing plate, which was Assembled Element Supports
bent to shape to attach to the Boom.
Hmm coming along nicely.
s ~~  Time for a lunch
WHERE THiRes  break and a cuppa
~ tea! And to contem-

& 2

Q THERES . plate the progress
HOPE - we had made up to

- ~ this point.
a_:u, g Ok, so lunch was

finished and it was
time to continue with the saga.

The choke coil was soldered to the
connector and the other ends were at-
tached to the driven elements with the
use of self-tappers.

With the fitting of the choke box to
the Boom, we then had to transfer all the
various parts to the back garden where
the final assembly would be done.

The ends of the inner element tubes

Element supports on the Boom
Setting the centre gap on Driven elements

were cut with a hacksaw to facilitate the clamps Tape measure in hand we set about fitting
which would be used to secure the extension the outer tubes and tightening everything up.

tubes to get the full lengths of the individual el- Got it all squared away and hoisted on to
ements. Wow, that was a mouthful, but the pic- the roof of the “afdak” where with a smidgen of
tures tell the tale. colloquial broken Swahili, we mounted the an-

(Continued on page 36)

Box details ' Mountlng the Box on the Boom ) What is in the Box
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Laid out and ready for final assembly

(To Yagi from page 35)

tenna on to Stephen's field mast for final

tuning. A couple of minor adjustments later

and we were satisfied with the results.
Then came the job of taking it all down

only to re-mount it on the final mast along /

with my 2 m dipole and hoisting the whole

lot up again.

B P an

This regard we were ably assisted by

[ e =
| Temporary mount for

ning

Stephen's wife and her friend, who guided
the foot of the mast into place whilst Stephen
and | supported the top end standing on the
roof. I noticed my wife made herself very
scarce during this time, she knows me too
well!!!!

After - 10 m Yagi as yet unmolested by the Ha-
dedas!
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Then, it was inside to see how it worked. It
was immediately apparent that this antenna
was superior to my former one.

The noise was way down and signals came
booming through from America and Europe.
We weren't able to establish any voice con-
tacts as time was fast running out and the B25
was only putting out 13 watts.

Fine for PSK but not good enough for voice,
not that that bothers me as | will only be using
it for PSK.

Ah ha! You say, but a Yagi is a directional

. antenna. How are you going to turn it? Well, |

told you | was a budding rocket scientist! | de-
cided to go with the good old Armstrong Rota-
tor. In order to facilitate this, the upper guide
wire stay consisted of a tube that was a close
fit around the mast that rests on a bolt through
the mast. This allows the mast to rotate whilst
still being supported. The lower mounting point
was done in a similar fashion with the outer
pipe clamped to the wall mount.

The foot of the mast stands on a slate floor
and the whole contraption can be rotated with
out too much hassle.

(Continued on page 37)
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(To Yagi from page 36)

Now all | need to do is mark the compass
bearings out around the base of the mast and
put an index mark on the mast itself and hey
presto! Neat hey?

So, if that doesn't inspire you, nothing will!

Build a Foxhole Radio

uring World War I, Gls in the field
built amazing simple radios to listen
too. These were made with materials
that they could get their hands on
and were small enough to carry around in a big
pocket. You can modify this design if you want
to set it up so that it is tuneable too!

This project is similar to a simple crystal ra-
dio but crystals were hard to get a hold of for
the soldiers and so they made do. Radio mak-
ing runs in my family.

My Grandpa Charlie made his own radios in
the 30s and during the war as well. In fact, in a
recent e-mail, he mentioned that they were en-
couraged to make radios and “learn by doing.”
Radios were the hottest technology of the time
and after the exhilaration of getting this radio
work, | can understand!

You may not be able to get it to work at the
first hook-up. | had problems with my razor
blade and then had problems getting the
ground the wire attached tightly enough to the
radiator to make a grounding connection.

Safety

There aren’t many safety issues here ex-
cept for lightning and fire and the razor blades.
Never put an antenna up in a storm. There are
lots of stories on the internet about radio enthu-
siast’s projects getting struck by lightning. In
addition, for this project | used a propane torch
to blue my razor blade. Take all the safety pre-
cautions necessary to avoid burning and cut-
ting yourself. You are responsible for your own
safety!

Supplies

v' Toilet paper tube

v Razor blade (If you can find a Blue one
like the “PAL Super Single Edge” then
great. Otherwise, you’ll have to blue it by
heating it up)

v Earphone

v' Large safety pin
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My heart felt thanks to Stephen, ZS6SKY, with-
out whom this project would ever have left the
realm of imagination. Also to his wife and friend
for their assistance at a critical juncture.

And last but not least to my wife, for her
long suffering of my amateur related activities
over the years. Wait till she hears what this lot

cost!!!
\A/ee kehJ Mél[k@‘*
Projeds SRy o gt Hiing

v Wood pencil stub
v' Magnet wire
v" A scrap of wood
v' Paper clips
v Tacks
Make it!
The Coil — | made this with magnet wire |

had lying around. I've seen radios made with
really thin wire, like | used, to thicker wire al-
most as thick as a staple. | used tape to hold it
to the cardboard tube, but in retrospect, poking
a hole and tying it on would be better. Wrap the
wire around the tube 120 times and take time
to make it smoosh together. | kept getting dis-
tracted from counting, so | ended up counting
after winding. If it's not exact, it shouldn’t be a
problem. The amount of coils does matter for
the radio station. If you get a station in some-
what good, but it is not perfect, you may be
able to correct that by adding extra loops.

The Detector — Soldiers were given blued
razor blades as part of their supplies. The blu-
ing is some sort of oxidized coating from get-
ting heated up, it probably keeps it sharper for
longer. My research says that a rusted razor
blade may work too. For me, | blued it with a
propane torch and when | wiped it off after it
had cooled, there was a layer of oxide on it and
it was blue and purplish grey. | tried rusting a
razor blade, but maybe it was stainless steel or

(Continued on page 38)
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(Foxhole Radio from page 37)

something because it just wouldn’t rust. Salt
water would be the best way to do it, but | just
was not patient enough!

The Cat Whisker — Take a pencil stub and
poke the graphite with a safety pin. This works
as a diode, but this is magic to me. If you can
explain it simply, drop a note in the comments!

Earphone — | used an old-school earphone
from my bat detector project last year, but if
you do not have one, | would try out the ear-
phones you already have before buying a new
one.

Antenna — | stripped a cat6 cable and used
one wire to hang out the window. The wire is
about 25 feet long (7,62 m), but longer is bet-
ter!

Ground — | attached a wire onto the radia-
tor. If you do not have a radiator, you could
drive a coat hanger into the ground and wind a
wire to that.

Hook it all together — | used brass tacks to
keep it all together and paperclips to connect
all the wires.

Making it Work — The first time | tried this it
did not work. It was frustrating, but | just went
through my materials, blued the razor blade
and it worked. The second time | tried to get it
to work, | could not get a station, | just got
buzz. | played with everything and finally fig-

ured out that the ground connection was not
very good.

When | fixed that, | was able to hear sports
talk radio! One of the interesting things is that it
works better or worse depending on where you
put the pencil lead on the razor blade. If it does
not work the first time, do not give up! Every
project you work on can have 100% success
as long as you do not mind mistakes and redo-
ing things!

There are many resources for you to learn
more. | used this search to do research! hitp://
www.google.com/search?q=foxhole+radios

Using Antenna Traps
SOTABeams

rapped antennas have a long and not

always illustrious history in amateur

radio use. In this article, | will look in

some detail at traps and finally make
some suggestions about how they might be
used.

What is an Antenna Trap?

A trap is a parallel tuned circuit (a ca-
pacitor in parallel with an inductor). Parallel
tuned circuits (PTC) are used in all sorts of ra-
dio applications, as they are selective: in this
context, a PTC has a resonant frequency at
which it has a high impedance [1]. At frequen-
cies below the resonant frequency, the reac-
tance of the parallel tuned circuit will be induc-
tive; above the resonant frequency, the reac-
tance will be capacitive [2].

Modelling Traps
Traps are modelled in antenna software
with a model that assumes a perfect capacitor

38

and an inductor with a small series resistance,
which takes into account the resistance of the
conductor and core losses.

[}

GEN 2

I

PARALLEL TUNED CIRCUIT
(B)

http://electriciantraining.tpub.com/14181/
css/14181 14.htm

Using Traps
(Continued on page 39)
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(Antenna Traps from page 38)

When used in an antenna system, a trap
can be used to isolate one part of the antenna
from another. This is the simplest application of
traps. Conventional wisdom [3] is to resonant
the trap at the lower band edge of the higher
frequency band (I have not seen any explana-
tion as to why this approach is adopted).

The following diagram shows how a trap is
used in a two band dipole system the trap is
resonant at the higher of the two frequency
bands and isolates that part of the antenna on
that band. On the lower band the trap appears
like an inductor, this means that on the lower
frequency the antenna is a bit shorter that it
would be without the trap. This shortening can
be controlled by selecting a suitable LC ratio.
The use of a trap also tends to reduce the usa-
ble bandwidth on the antenna at the lower fre-
quency.

water ingress. This, when coupled with a rather
over optimistic manufacturers power rating
caused the traps to burn out.

Another factor that may have tarnished
the name of traps is the use of traps made
solely from co-axial cable [4][5]. These are un-
doubtedly a very clever idea but are relatively
lossy and often heavy compared to lumped -
element traps (ones made with inductors and
capacitors). The inherent losses are often ac-
ceptable when traded against convenience and
ease of manufacture, remembering of course
that all antennas have losses. The other disad-
vantage of co-ax traps is that the designer has
no control over the LC ratio. This can be a
problem in the design of reduced-size anten-
nas. For a detailed look at trap losses, | recom-
mend Tom W8JI’s article [6].

The off-resonance characteristics of
PTCs can be used in another way to make

~ 10 meters

- - -

L |

~ 40 meters

~ 10 meters
-

S5
1

Fres = 3650 kHz

Fres = 3650 kHz

http://www.palm.nl/pa1m/80-160-antenna-for-
the-small-garden/

This is the most common way of using traps
and in many ways, it is the easiest. Adjusting a
trapped antenna is easy - provided you follow
one simple rule: always start the adjustment
with the section of the antenna closest to the
feed point (the highest frequency section).
Once that is adjusted, the lower frequency sec-
tion can be adjusted without any affect on the
higher frequency section.

Our example uses two traps, one in each
leg of the dipole to give two bands. The idea
can be extended to give three bands by having
two traps in each leg of the dipole. Beyond
three bands, the bandwidth of the antenna on
the lowest band and the matching usually be-
come problematic.

This method of using traps, while being
the simplest, is also the most lossy way to use
traps. The potential loss associated with traps
has given rise to their poor reputation. This
poor reputation, | believe, arose due to prob-
lems associated with some makes of trapped
beam antennas in widespread use in the 19705
and 80s. The traps used in these antennas suf-
fered from reliability problems, possibly due to

March - April 2015

multiband antennas. By using a trap resonant
between the two bands, losses due to the traps
are further reduced [2] and the bandwidth of
the antenna on the lower band is increased. It
is debateable whether “trap” is the right term to
describe a PTC used in this way.

There are downsides to this approach
however:

1.  Adjusting antennas with off-
frequency traps can be difficult because the
two sections of the antenna are not isolated
from each other and thus they interact. This
means that there is no single "correct length"
for each section. Many happy hours can be
spent discovering that there are numerous po-
tential solutions depending on where the "trap"
is located.

2. The overall antenna length is longer
than for a conventional trap dipole.

Yardley [7] suggests that the PTC reso-
nant frequency for off-frequency "traps" should
be the geometric mean of the two bands. | do
not believe that it is very critical. While traps
are most often used in making multiband dipole
antennas or as part of Yagi antennas, they are
equally useful for making multi-band end-fed

(Continued on page 40)
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half-wave antennas.

Making Traps

Here we look at how traps for use in
wire antennas can be made. Traps for use in
Yagi systems are mechanically different to ac-
count for their different application: electrically,
they are identical.

Traps for wire antennas are relatively
simple to make if you have the right test equip-
ment. For lumped-element traps, a good start-
ing point is to choose a value of capacitance
(one that you have in your junk box is a good
start) and then work out the corresponding val-
ue of inductance for your desired resonant fre-
quency [1]. As a start, | would choose a capaci-
tance of between 30 and 50 pF for traps be-
tween 14 and 30 MHz. Use a capacitor that will
be suitable for RF and reasonably temperature-
stable such as a silvered mica type.

The inductor will need to be made. You
can wind a coil on a former or use a toroidal
core. A coil wound on a former will have a high-
er Q (less loss) but will be more bulky than a
coil wound on a toroid. The bulk of the coil can
be a consideration if the traps are to be used
as part of a portable antenna. Bulky could tend
to get snagged on branches. There are lots of
software applications available that will help
you design your coil e.g.[8]. Wire up the capac-
itor and inductor in parallel.

Co-axial traps can be designed using
Tony Field's excellent software [9].

You may also wish to read G4HFQ’s ar-
ticle on co-axial traps [10]. To adjust your trap,
the best tool to use is a calibrated network ana-
lyser. The turns of wire on your toroid or former
can be moved apart or closer together to
achieve the correct resonant frequency. This
adjustment process is often easier with toroidal
cores. VK4ADC shows several methods for ad-
justing traps [11]. If your traps are to be used
as pairs (in a dipole for example), their reso-
nant frequencies should be close to each other
to preserve the balanced nature of the anten-
na.

Other ways to use Traps

Traps can also be used as part of a
more complex design. An example is the multi-
band trap antenna designed by Bob J. Van
Donselaar [12]. Here one pair of traps is clever-
ly used to implement a five-band antenna, al-
beit one that requires an antenna tuner to be
used.

Retrofitting Traps

If you have a dipole antenna, you can
often add additional higher frequency bands by
inserting traps. A dipole will need traps in each
leg of the antenna. Using the usual dipole for-
mula and calculate the length of the dipole on
the higher band. Add a few percent to the
length and cut your dipole. Insert the trap and
adjust the higher frequency part of the dipole
for resonance. Once this is done, adjust the
lower frequency part for resonance. Because of
the loading effect of the traps, the overall
length will be a little shorter than before.
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