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Over a cup of kopi luwak with the Editor

hope you will enjoy the October issue of your

magazine. There is quite a mix of articles in this

issue, things to build, questions to ponder and

use the information to build your next antenna
and amateur radio in action.

Thanks to the Sandringham Scout Group and
the Sasolburg ARC for sharing the Field Day experi-
ences with us. Leon Uys, ZR6LU, has started a new
column called “I-no-wait”, have a look on page 36 if
you cannot wait!

Stil Sleutel - Pieter Scholtz, ZS6LC

it is met groot hartseer dat ons Pieter

Scholtz ZS6LC groet wat Sondag 14 Au-

gustus net 5 dae voor sy 9lste ver-

jaarsdag oorlede is na lang stryd teen
Alzheimers en ook later longontsteking. Hy was ‘n
jare lange mede-amateur en vriend wat ons ontval
het en sal hom baie mis.

Pieter het as jongman in die pos-afdeling van
die Poskantoor in diens getree en het oral in die
destydse Transvaal afloswerk gedoen. Hy was baie
bedrewe in die vroeé jare met die gebruik van
morsekode nog met klik-klak metode. Sedert 1950
was hy in Pretoria as administratiewe beampte
werksaam.

Hy is op ‘n jeugdige ouderdom deur wyle oom
Hennie van der Merwe van Lichtenburg aan ama-
teurradio bekendgestel en sy lisensie in 1947 ver-
werf. Hy was deurgaans ’'n baie lojale ondersteuner
van die Suid-Afrikaanse Radioliga, Tak Noord-
Transvaal (TNT) en later Magalies Radioama-
teurklub. Hy was ‘n radioamateur in murg en been
en baie getrou aan die stokperdjie deur ook
verskeie proefnemings te doen.

‘n Besondere baken op sy pad as amateur is dat
hy vir ‘n aantal jare voorsitter van TNT was en ook
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Dankie, aan almal wat ’n &
bydrae gelewer het tot hierdie
uitgawe. Het jy iets interessant
raak gelees op die internet? Vra
toestemming by die outeur om die artikel te ge-
bruik en stuur dit vir my.

Please feel free to comment on any article in
this issue - letters to the editor are most welcome.
Send them to radiozs@sarl.org.za.

73 and 88, Dennis, ZS4BS

op die komitee ge- g7
dien het. As redak- for
teur van Teenspan- [
ning het hy eiehandig |
die blaadjie saamges-
tel, gedruk en gebind
om dit betyds aan ‘%‘
ons lede beskikbaar
te stel. Hy was vir 18
jaar die redakteur van Teenspanning.

Daarom is hy beloon vir hierdie uitstaande on-
baatsugtige werk met die twee gesogte toeken-
nings van die SARL. nl. die Jack Twine en later die
hoogste toekenning van lewenslange erelid van die
SARL. Hy was ‘n waardige ontvanger van hierdie
toekennings. Ons bring hulde aan hom en sé baie
dankie Pieter.

Ons sé ook baie dankie vir sy LV Louise dat sy
Pieter heelhartig onder steun het en ons Pieter se
vriendskap met haar kon deel. Vandag weet ons
dat Pieter se stem nie meer op die radiogolwe na al
die ver hoeke gedra sal word nie en sy vriendelike
stem het stil geword en sal nie meer oor ons luid-
sprekers gehoor word nie. Maar die blywende he-
rinneringe aan hom sal voortleef.

Saam met Paulus kan ons ook

We will remember them.”

Thomé Theron, ZS2TF
Theuns Barnard, ZS6TJB
Alf Joubert ZS6ABA

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

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.”

sé, “Hy het die goeie stryd gestry,
hy het die wedloop voleinding en
die geloof behou.” Ons gebede is
dat Hy wat die hartseer van mense
kan verander in dankbare en
liefdevolle herinneringe vir Louise
en sy kinders Anita, Rene, Frikkie en
familie vertroosting en berusting sal
bied.

Marten du Preez, ZS6ZY
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s you may be aware, the Jamboree on
the Air weekend is fast approaching and
being held over the weekend of 15 to 17
October 2016. This is a great event and
with it being in it’s 59" year, has become an inte-
gral event for Radio Amateurs and Scouts to get to-
gether and make those contacts with other scout
from around the World. The Jamboree event is the
largest Scouting event in the World, with approxi-
mately 1,5 million Cubs, Scouts and Guides taking
part from every continent on earth.

e GBGP (@)
b SRR 18

What can Amateur Radio Clubs do for this great
event? How about setting up a small station, or in-
viting a Group to your station for either the day or
the weekend. Show the youth what Amateur Radio
is all about and get them making contacts.

e JAMBOREE

OTA " JOTI

On The Air On The Internet

D

If you are able to assist or would like more in-
formation regarding this fantastic event, please
contact me at richard@sandringhamscouts.co.za
and | will put you in direct contact with the District
Commissioner and the Scouter in charge of the
nearest Scouting group to you.

The youth are the future of our fantastic hobby,
and with Scouting, they work so well together.

Yours in Scouting and Amateur Radio,

Richard Hooper, ZS6RKE
National JOTA JOTI Coordinator
SCOUTS South Africa

UTS (4%

South Africa

@ SCO

SANDRINGHAM
JOTA JOTI TOWER
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Simulated emergency communication tests around the world

Jim Linton VK3PC, IARU Region 3 Chairman, Disaster Communications Committee

trend among groups of radio amateurs

involved in emergency communications

is the use of disaster scenarios to test

equipment and learn lessons from what
went right during an exercise, and what could be
improved.

Recently a number of such tests have occurred
in the Philippines, North America, Europe and else-
where. Every year emergency communication
groups engage in GlobalSET, or a simulated emer-
gency test, with each IARU region having been in-
volved since 2006.

The GlobalSETs have tested the capabilities
through message handling and in 2015 a prepared-
ness or call-out exercise was held to measure
the immediate, short and medium term availability
by radio amateurs should an emergency occur.

When authorities and responding agencies test
disaster preparedness, many groups involved bene-
fit greatly from the training provided and
by working together.

The latest is around 8 October, will be a North
America-wide exercise, with emergency communi-
cations administered by the American Radio Relay
League (ARRL) and Radio Amateurs Canada (RAC).

The aims are to find the strengths and weak-
nesses of the Amateur Radio Emergency Service
(ARES), the National Traffic System (NTS) and oth-
er groups providing emergency communications.

Participating radio amateurs will gain experi-
ence using standard procedures and a variety of
transmission modes under simulated-emergency
conditions.

It will also provide a public demonstration to
served agencies such as Red Cross, and, through
the news media of the value to the public
that Amateur Radio brings, particularly in time of
need.

Adding some external perspective is the in-
volvement some stations in Europe who join in
through the National Traffic System.

A number of agencies are working to develop
emergency scenarios. Plans may be for a simulated
flood, serious fire, severe ice storm, a missing per-
son, a major transportation accident, broken gas
line or any other imaginable disaster.

The International Amateur Radio Union will
read the outcome of this and other SETs, as it con-
tinues to advocate for the amateur service, and
the role served by having available volunteers,
equipment, spectrum and training.

South African Radio League 80 m QSO Party

The aim of these contests is to create an inter-
est in and activity on the 80 m band. It is a phone
only contest that runs from 17:00 to 20:00 UTC on
Thursday 6 October 2016. Only frequencies in the
segment 3 603 to 3 650 and 3 700 to 3 800 kHz may
be used.

The exchange is your call sign, a RS signal report
and operator’s name. You can participate as a sin-

gle operator or a Short Wave Listener (SWL). You
earn 10 points for every contact with a South Afri-
can station and 15 points for every contact with a
station outside South Africa.

Log sheets in MS Excel format shall be sub-
mitted by 13 October 2016 by e-mail to
zs5Ip@vodamail.co.za

Die SARL Verwelkom / The SARL Welcomes

Die Suid-Afrikaanse Radioliga verwelkom die volgende lede
The South African Radio League welcomes the following members

Chris Pretorius, ZS1FC
Andrew Coetzee, ZS5CEY
Louise Roux, ZU6LR

G F Rautenbach, ZR6GR
Joshua Koekemoer, ZSL1167
Ernest Thabiso, ZSL1170

Radio ZS October/Oktober 2016

o
= = ey
=

= Hetea. & iBigla 2 25

5 E%elkommgqnobm?%sf;_SH s
Ble ve_ pnvenon elamzt Datang ==
Velkommen ae o - Bienvenues

= )\\',

YOkOSO alﬂ\h]l]dl
e come E'lnnetulm-.
‘vﬂ)\'mﬁ]l?

Tilkomiien & “"“““We]konm = =30

H(ul HATIE
ot "Doh edo de’:ﬁggsﬂv}}}?m
bw

=
-

an
Hweagyen 1H mrid3


mailto:zs5lp@vodamail.co.za

What is wrong with the Off-Centre-Fed-Dipole?

Rick Westerman, DJOIP/NJOIP
he Off-Centre-Fed-Dipole — also called
“Windom” by many companies selling
them — has a somewhat blemished repu-
tation amongst amateur radio operators.
Although thousands of “hams” use and love these
multi-band antennas, especially here in Europe, it
seems just as many people, including several well-
known antenna experts, view it as a “harmonic
generator,” a “Common Mode Current (CMC) ac-
celerator” or even an “outdoor dummy load.” The
experts condemn it for its nasty CMC problems and
many ex-users claim “never again.”
| believe, if built properly, the OCFD is a great
multi-band antenna, fitting the needs of thousands
of hams. Unfortunately, | have rarely seen it built
properly — not even by the commercial OEMs
charging premium prices for these antennas.

Questions

1. How is it possible that the opinions of this an-
tenna can be so diverse?

2. Which opinion is correct?

Answers

1. The main reason for this was answered in the
sentence immediately preceding the question.
Most OCFD antennas are simply not equipped to
cope with problems they are sometimes faced with
in the field. (NOTE: “sometimes” — not always).

2. Both opinions are correct! The explanation why
is complex and follows below.

Brief Explanation

Whether or not the OCFD antenna works satis-
factorily depends on a combination of many tech-
nical and environmental factors, which vary from
one installation to the next. If we had to name a
single cause, it would be “the balun,” though that is
not the only reason. It also depends on how the an-
tenna is installed as well as the understanding of
the word, “works.”

Detailed Explanation

There are numerous factors contributing to the
potential for the OCFD to be a good working anten-
na in some cases and a disaster in others:
1. The BALUN
2. The Design of the OCFD
3. The effect of Common Mode Current (CMC) on

6

the OCFD

4. The Environment; identical antennas behave
differently at different locations

5. The Power Level of the transmitter

6. The User’s experience and expectation level

Let us look at these individually

1. The Balun: Most OCFD antennas | have seen (or
heard of) are using a balun that was either de-
signed wrong from the beginning, or built with one
or more toroid(s) or ferrite rods, having the wrong
ferrite mix and/or the wrong number of turns of
wire. In addition, they are often under-sized which
causes unnecessary power loss. In some cases, the
loss is so great that it is understandable why some
people think these antennas are dummy loads. In
all cases it can lead to severe CMC problems in in-
stallations with less than ideal environmental, de-
pending on the power level used. See sidebar on
Baluns for OCFD Antennas.

2. The Design of the OCFD: The classical OCFD an-
tenna places the feed point at % the overall length,
for a feed point split of ¥4 — %. The reasoning is that
this is the point where, theoretically, the imped-
ance on most of the bands is equal. In outer space,
this might be correct. It was originally thought to
be around 300 Ohms but in the meantime we have
learnt that here on Earth, it varies with height and
is typically somewhere between 230 Ohms (lower
heights) and 280 Ohms (higher heights). We have
also learnt that the “theoretical” equal impedance
is not achievable. Due to the different affects of
end effect on the different bands, there is no point
where the impedances are equal. Finally, in our
guest to obtain “all band” operations (specifically
bring in 30 and 15 m) we have seen several sugges-
tions for moving the feed point away from its clas-
sical 1/3 — 2/3 position. Different feed point splits
have different CMC characteristics; in general, the

(Continued on page 7)
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(What is wrong with the Off-Centre-Fed-Dipole from page 6)

farther away from the physical centre of the anten-
na, the worse it will be. More important, the closer
to the ground (in wavelengths), the worse the CMC
will be. For this reason, CMC is almost always great-
est on the OCFD’s fundamental frequency.

3. The Effect of CMC: The effect of common mode
current (CMC) on the OCFD is significant. Field tests
run by the author in 2013 comparing the effects of
CMC on a 40 m dipole to the effects on a 40 m OCFD
showed huge differences in the way the antennas
behave in the presence of high amounts of CMC.!
CMC affects the shape of the SWR curve, the rela-
tive SWR level itself, the “apparent” point of reso-
nance (point of minimum SWR... which is usually not
really the exact point of resonance), and even the
ability for the meter or analyser measuring all of the
above to respond correctly. Suffice it to say that
with OCFD antennas, care must be taken to do all
we can to prevent and suppress CMC. It is here that
95% of the commercially available baluns FAIL MIS-
ERABLY! “That’s the biggest problem.”

4. Different Locations: Every antenna is subject to
influence by surrounding objects. The OCFD anten-
na is especially critical of this because of its signifi-
cant ‘potential’ problem with CMC. Unless the an-
tenna is mounted perfectly in the clear of all objects
for several wavelengths, we should not expect it to
behave the same at all locations. Indeed, things
such as one leg running over a rooftop of a house or
garage, especially over a metal building or structure,
running next to several parked cars or other anten-
nas can play havoc with an OCFD antenna. How we
run the coaxial feed line away from the antenna can
also have a significant effect on the CMC character-
istics of the OCFD.

5. The Power Level: Power Level plays a very im-
portant role in whether or not CMC will be an issue.
In my 2013 test of CMC with OCFD antennas’, it was
found that low levels of CMC (i.e. 30 mA or less)
had insignificant consequences. As the level of CMC
rose, bad things began to happen to the antenna’s
SWR curve. Of course the feed line was radiating as
well, which is bad in itself.

With traditional modes (i.e. SSB/CW), at QRP
power levels one should never have any problem at
all. Running 100 w, under normal circumstances, we
do not experience much negative impact unless en-

(Continued on page 8)
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Sidebar: OCFD Balun

In order to understand what is wrong with the cur-
rent portfolio of commercially available baluns, it is im-
portant to review what the primary task of a balun is in
HF antenna applications.

Contrary to what many people think, the balun’s job
is not to balance the antenna. In fact, it has nothing at
all to do with the antenna.

The balun is a transmission line accessory whose
purpose is to help maintain the inherent balance of
“differential current” flowing inside of a coaxial feed
line. It achieves this by providing the return current
attempting to flow on the outer surface of the coax
shield a high impedance path to ground, thus forcing all
of the current to return through and along the inside
surface of the coax shield, rather than on its outside sur-
face. For more on this topic, please see the excellent ar-
ticle by Roy LeWallen, W7EL entitled “Baluns: What
They Do And How They Do It.” ! In this paper, Roy was
the first one to coin the terms “Voltage Balun” and
“Current Balun.” It is a “must read” for every amateur
radio operator.

The ability of any balun to perform this task de-
pends upon its Common Mode Impedance (CMI) at the
frequency of operation. Therefore, it is frequency de-
pendant. The amount of CMI any particular balun has
depends on several factors:

* Its circuit design (e.g., Guanella, Maxwell, Ruthroff,
Hybrid, etc.)

* Its toroid(s) or rod(s) (e.g. Ferrite or lron-Powder
Mix, size, number used in the balun)

*  The number of turns of wire (or transmission line)
wound onto the toroid(s) or rod(s)

With all of these variables, it is apparent that there
can be huge differences between one balun and the
next, even if they are of the same circuit design.

In order to understand just how much difference
there is between these different balun types, one
should read Steve Hunt’s (G3TXQ) excellent paper on
“Basic Baluns.”” Steve clearly points out that voltage
baluns on their own do not have very much CMI but
more importantly that the most popular 4:1 “balun” of
all, the Single-Core 4:1 Guanella, does not have any CMI
atall.

At this point, the lights should go on and alarm bells
should start ringing. The Single-Core 4:1 Guanella balun
is the [so-called] “balun” almost all commercial balun
OEMs recommend for use with OCFD antennas and is
the most commonly used balun amongst OCFD Antenna
OEMs.

To state it clearly, in the antenna most notorious of
them all for common mode current problems, the com-
mercial OEMs are suggesting to use a balun with no abil-
ity to do the balun’s primary job of preventing CMC
from flowing on the outside of the coax. It is this au-
thor’s opinion that these devices do not even deserve

(Continued on page 8)
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(What is wrong with the Off-Centre-Fed-Dipole from page 7)
vironmental influences cause a rise in CMC. At
power levels of 500 w, CMC can quickly do many
nasty things not only inside our own shack but also
to our neighbourhood. Running 1 kW or more into
an OCFD in a typical city location is simply a bad
idea. The antennas are never in the clear and ex-
tremely high levels of CMC can be present.

With the increasing popularity of digital modes,
even small amounts of CMC can cause major prob-
lems with the computer being used. This can be in
the form of crashes or corruption of data or soft-
ware.

6. Users’ Experience: Users’ experience varies, to
say the least. If one OM previously ran a 3-element
Yagi and another previously had a mobile whip
ground mounted in the back yard with a few radi-
als, obviously their opinions of how well the OCFD
antenna works will vary significantly! When it
comes to antennas, “Everything Works” — as point-
ed out in the enjoyable article by N6BT in the July
2000 issue of QST. In this article, Tom pointed out
how he worked all continents on a single weekend
using only a light bulb as his antenna. Sure, it
“works,” but this is not the kind of “works” that
most of us are seeking for our antennas.

ALL OF THE ABOVE helps explain why different
users have different opinions of this antenna.

It is important to point out that OCFD antennas
which were not built as they should be may still be
excellent performers in many cases. Indeed, thou-
sands of users of commercial and home-brew OCFD
antennas are quite satisfied with their results, even
though their antennas have inadequate baluns.

The balun is like the safety belt in our cars. If
we never have an accident, it makes no difference
whether we wear the safety belt or not. If we do
have an accident, it can potentially make the differ-
ence between life and death.

If we are lucky enough to have an OCFD instal-
lation that is free and clear of all obstacles and we
are not running high power, the balun plays a less-
er role. When our OCFD antenna is erected in a
less than perfect environment, a good balun may
likely make the difference between having a good
working antenna, or one we want to replace at the
first opportunity.

Best practices for OCFD antennas
1. Always mount your OCFD as high as possible to
minimize the potential for CMC problems. This is

8

(OCFD Balun Sidebar from page 7)
the name balun.

More information on this can be found on the au-
thor’s web page, “Bad Baluns.”> At the bottom of that
page you will find links to supporting proof by W8I,
G3TXQ, VK10D, and the author’s own field tests.

When a balun has enough CMI, RF current is imped-
ed from flowing on the outside of the coax shield and
takes the intended return path, inside the coax. Howev-
er, when the CMl is insufficient to stop all current flow, a
second problem occurs. RF current flows through the
balun, which is by definition wound on a “lossy” core.
This loss is converted to heat and dissipated. This results
in a loss in power and efficiency of the antenna. This can
be the reason some people believe these antennas to be
dummy loads. If the core heats too much, its Curie point
is reached and it can crack or even explode, thus de-
stroying the balun.

Unfortunately, the commercial balun and OCFD
OEMs have apparently failed to understand the magni-
tude of the CMC problem in installations that are less
than optimum. Otherwise, they would not be offering
the balun portfolio that they offer today.

Balun guidelines for OCFD antennas can be found on
the author’s web page “OCFD Balun Selection.”*

In Summary, most balun and OCFD OEMs are offer-
ing products, which are of the wrong design, and even
when they get the basic design type correct, they use
the wrong ferrite material and the wrong number of
turns of wire. The antennas will still perform in many in-
stallations but will be troubled with Common Mode Cur-
rent problems in many other installations.

! “Baluns: What They Do And How They Do It” by Roy
LeWallen, W7EL. Originally published in ARRL’s Antenna
Compendium Volume One and available directly from
Roy’s web site, here: https://www.eznec.com/Amateur/
Articles/Baluns.pdf

2 “Basic Baluns” by Steve Hunt, G3TXQ, here:
http://www.karinya.net/g3txq/baluns/basic/index.php

3 “Bad Baluns” by Rick Westerman, DJOIP, here:
http://www.djOip.de/balun-stuff/bad-baluns/

4 “OCFD Balun Selection” by Rick Westerman, DJOIP,
here: http://www.djOip.de/off-center-fed-dipole/balun-

selection/

especially necessary with 80 m versions of the

OCFD.

2. Use a balun suitable for the rigorous CMC chal-

lenge of the OCFD antenna. Until the balun OEMs

change their current portfolios, it is unlikely that

you can purchase this.* Luckily, these baluns are

not difficult to home-brew.

3. Do not depend on the person trying to sell you

a balun for your advice on which balun to use with
(Continued to page 9)
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(What is wrong with the Off-Centre-Fed-Dipole from page 8)

OCFD antennas. The person may tell you most peo-
ple use this or that balun but remember, 95% of
the OCFD antennas are built with inadequate bal-
uns. Do your own due diligence.

4. Run your coax, whenever possible, equal dis-
tance away from both legs of the OCFD antenna for
as far as you can.

5. Place an additional RF choke in the coax line,
just before it enters the house.

6. If you are bound and determined to run 1,5
kW of power, you are asking for trouble. Perhaps
you should choose a different, more symmetrical
antenna.

* This only applies to baluns used in OCFD applica-
tions. Most commercial OEMs are building excel-
lent products for other antenna applications; they
just do not understand that the OCFD antenna has
very special needs, which a standard balun cannot
fulfil.

Conclusion

Unless you wish to run 1 kW or more, the OCFD
antenna can be an excellent multi-band choice,
provided you do your own due diligence, paying
special attention to the choice of balun and how
and where you install the antenna. It is best not to
depend on the person selling you a balun for advice
on which balun to use.

1

DJOIP’s 2013 “Common Mode Current Test”,
http://www.djOip.de/cmc-test/

Author Biography: %
Rick Westerman, DJOIP/NJOIP

Licensed Amateur since 1962

68 Years Old / Retired from the Computer Industry
Customer Support Manager for Spiderbeam GmbH
President of the Main Spessart Chapter of the
Deutscher Amateur Radio Club
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Ordering South African Radio League generic QSL cards
Bestel Suid-Afrikaanse Radioliga generiese QSL kaarte

he generic QSL cards are sold in batches
of 100 at a price of R75 (postage includ-
ed) - that is RO,75 per card. Do not make
any deposits before confirmation of avail-
ability of cards. Deposit the amount in the League’s
account at ABSA 407 158 884 9, Branch code
632005.
Please use your call sign or initials and surname
as a reference during the payments e.g. ZS6X/WJ
Weideman - QSL cards.

South African Amateur Radio Station _is

Confirms QSO with

ie QSL kaarte word verkoop in
bestellings van 100 teen R75 (posgeld
ingesluit) - dit is RO,75 per kaart. Moet
geen inbetalings maak alvorens jy vas-
gestel het of kaarte beskikbaar is nie. Betaal die
bedrag in die Liga se bank rekening by ABSA 407
158 884 9, Takkode 632005.
As verwysing gebruik asseblief jou roepsein of
voorletter en van, tydens die betaling b.v. ZS6A/PA
van Deventer - QSL kaarte.

South African Amateur Radio Station v‘,eq

Confirms QSO with

Send me an e-mail to zs6wwj@gmail.com with
the proof of payment and | will post the cards to
the address as listed on the League database.
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Stuur vir my ‘n e-pos aan zsewwj@gmail.com
met bewys van betaling en ek pos die kaarte na die
adres op die Liga se databasis.
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The Arduino Column
Kevin Mc Donald, ZS6KMD, kevin@zs6kmd.za.net

™

Arduino CW Trainer — An article by Tom Lewis, N4TL

he September edition of QST held an in-

teresting article by Tom Lewis pertaining

to his drive to write a CW training pro-

gram that would send a few characters
and then based on user response either continues
with the next selection or repeats the incorrect
character sequence. The idea was not to write
down anything but get used to listening to the
character sounds and patterns, much the same way
that the Koch method uses in its training program.
Thank you to Dennis ZS4BS for sending me the arti-
cle to have a look at.

After giving the circuit a quick once over, | de-
cided that to make this easier for the local Hams |
should design a PCB which would be a shield for
the Arduino UNO and should contain all the rele-
vant components for configuration and operation.
This is a tight squeeze with having an LCD, a relay
and some additional sockets for a keyboard etc.

Moving things around and using an I12C bus for
the LCD made more pins and space available and

the final layout is shown ARDUINO

below in the images.

For simplicity | have chosen to use a single sid-
ed PCB which anyone can make up using the art-
work provided on the website. Attention should be
paid to the fact that the LCD uses serial mode (12C)
making use of only 3 wires for the data to the LCD.
Modules are available at a reasonable price for this
purpose and are easy to work with. See image be-
low.
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1982AY~200
2340042

sainsmart [2C www.sainsmart.com

Construction is straightforward. Solder the 16
header between the LCD and the 12C bus to make
the LCD a serial device. Then as always we begin

(Continued on page 11)
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(The Arduino Column from page 10)

with the components closest to the board. D1
should be soldered directly on the board taking
care of polarity. Next is S1, and then the header
pins for the LCD 12C bus, the Key and finally the re-
lay output. Lastly we install the speaker and the
PS2 Keyboard socket. Make a short cable using four
strands of insulated wire and solder a header sock-
et to each side. This plugs in on J4 for the LCD.
Please make sure of the pin orientation to make
sure that the GND and 5 V rail are connected cor-

00O OO?O?TOO

00000

(o

S R}

On the left, the antenna farm and station of
the Pretoria ARC, ZS6PTA and on the right the
Field Day set-up for the Sandton ARC, ZS6STN

e

, Ham Radio Field Day - [i8

Communicate, Have Fun,
Slap Some Mosquitoes!
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rectly. | have left out the 9 V power circuit as the
Arduino already has a power socket.

A copy of the actual design document and arti-
cle from the QST magazine is available on the link
at the bottom of the article. This also includes the
Arduino sketch as provided by Tom, N4TL.

Link to the sketch and documentation:
http://www.zs6kmd.za.net/CWTrainer.rar

Have fun building
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Sandringham Scout Group Amateur Radio Club — Field Day 2016

Richard Hooper, ZS6RKE

ack in May 2016, the Sandringham Scout
Group had four very eager youngsters i

write their Class B licenses. As a bit of a

dangling carrot, Richard, ZS6RKE, and

Max, ZS6MAX, promised to take those who passed

their license away for a weekend of radio oper-
ating.

What better weekend for this than the SARL’s

National Field Day Contest. Venues were re-

searched, costs were kept low and we eventually

decided on Klipkraal Guest farm in the Heidelberg '

district near Denysville (KG43ce).

We left the Sandringham Scout Hall at 18:30 on
the Friday evening for the hour and half journey to
the farm. Arrived safe and sound and took a
breather before the very busy day to come on the
Saturday.

Up nice and early on the Saturday, we setup the
station with everyone lending a hand and were up
and running by 09:00. Rigs were tested, a frequen-
cy secured and we all waited in anticipation for the
contest to start at 12:00 local time.

Ten amateurs attended, four of which were the
ZU license holders. Kyle, ZU6RAT, Rhys, ZU6RAP,
Angelo, ZUGAMT, and Luke, ZU6SKY, held up the
youth side while the remaining OM and an XYL fol-
lowed. (Rhys, ZU6RAP, appears on the cover of the
July 2016 Radio ZS. Ed)

Angelo Tarasconi, ZU6AMT, and Rourke Hooper, ZS6RDH

This weekend was not about the adults, but all
about the youth and they were amazing. Their op-
erating proficiency was second to none, with them
receiving multiple compliments from operators
around the country and Botswana. This is a credit
to both them and all the amateurs committed to
teaching and mentoring the youngsters before and
after they are all licensed.

The briefing was given to the Scouts and once
the contest started, activity did not stop. The initial
plan was to run through the night, but band condi-
tions and the European contest put a stop to this. A

(Continued to page 13)
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(Sandringham Scouts from page 12)

few really nice contacts were made throughout the
weekend, and so many of the operators spoken to
were really great with the youngsters. Some nice

DX stations coming in, which the youngsters could | (

operate on 20 m with using the club call sign,
Z56SSG, made it even more special.

I would like to give special thanks to the ama-
teurs that came along and assisted with the week-
end. Max, ZS6MAX, who assisted with the most
amazing broadband 20 and 40 m Inverted V anten-
nas, rig for the weekend and the power supply,
Jocelyn, ZS6JKL, who kept everyone very well fed,
Bob, ZS6AEV, who assisted the youngsters with log-
ging and operating, Massimo, ZS6MBR, who assist-
ed the youth with operating and Rourke, ZS6RDH,
for providing guidance to the youngsters.

To the Youngsters who attended and made the
weekend such a success, | salute you. This is the
reason why | love Ham radio and the reason | am
involved.

Kyle Hooper, ZU6RAT, and Luke Haddow, ZU6SKY

Next years Field Day will be booked soon for us
and | think it will be an even great success. With
any luck, the youth contingent will be doubled in
size and the OM can relax the whole weekend.

The first leg of the 2017 SARL National Field Day
will be held on 11 and 12 February 2017. Ed.

The South African Radio League Spring QRP Contest

QRP in the Park

he QRP contests are intended to be fun

activities to promote QRP operation be-

tween radio amateurs. Using homebuilt

equipment or operating as a portable/
field station and using temporary antennas is en-
couraged, but is not a requirement.

The Spring QRP contest will be on the air from
12:00 to 15:00 UTC on Saturday 1 October 2016
with SSB and CW activity using 5 watts (PEP) output
or less. The first hour is limited to the 40 m band
only, the remaining two hours the contesters are
free to use any HF (non-WARC) band as they see
fit. Comply with the contest-preferred segments as
detailed in the general rules. It would be advanta-
geous to use the standard QRP calling frequencies
as the starting point. A station may be worked once
per band per mode and there are no antenna re-
strictions.

The exchange is a RS or RST report and your
grid locator. Please consider exchanging realistic RS
(T) signal reports. Please use the full 6-character
grid locator. e.g. KG43eu. If the station’s grid loca-
tor is unknown, then use some other means that
identifies the station’s location: e.g. the name of
the closest town or city e.g. Port Alfred or 25 km
NW of Pofadder.

With DX contacts the locator information can
be omitted, the RS(T) will suffice as the minimum
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required exchange as per the general rules

Each contact counts 1 point. Each South African
call area 0 through 9 counts as a multiplier and
each DXCC country worked counts as a multiplier. A
station type multiplier of x 1 - for Home stations, x
2 - for Portable stations and x 3 - for ultra light
portable field station. The definitions listed in the
general section of the South African Radio League
rules define the above stations types accurately. A
mobile station will be treated as a field station. A
portable station not meeting the requirements as a
field station will be treated as a home station.

Ultra light portable field station must comply
with all the field station criteria, but the operator
must carry the entire station, antenna included to
the operating site. The distance carried must not
be less than 1 km.

The score = (QSO points) x (Prefix multiplier) x
(Station multiplier)

Logs and summary sheets in ADIF, Cabrillo or
MS Excel format and labelled “call sign QRP Con-
test,” must be submitted by midnight on 9 October
2016 by e-mail to contest@sarl.org.za.

Note: A photo(s) of the station operating (JPG
format) MUST accompany every log entry.
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ZR6LU Useful HF Dummy Load

Leon Uys, ZR6LU

While experimenting with my QRP and WSPR stations, the need arose for a simple HF dummy load
with minimalistic indication of power and if possible an output for a frequency counter.

onfession time: | am a box operator.

While | really enjoy tinkering inside radi-

os and stuff to see how they work, the

hobby for me is primarily a game of con-
necting and playing. | built my first crystal set in the
60s. To this day and when | have time | still build
kits, most recently the Ultimate 3S Beacon from
Hans Summers over at QRP-Labs. However, my first
love of the hobby is actually working and testing
radios.

My biggest single problem with the hobby is
that | have far too many projects that are lying
around half-finished in a nearly completed state.
Once the device or circuit works (and before it is
boxed), | lose interest. Unfortunately, it has come
back to bite me in the you-know-where many
times, mainly because when | need that device
again | find that | have redeployed a critical compo-
nent to yet another half-completed project — leav-
ing me no choice but to build a completely new de-
vice. This is a big time-waster of course.

So | decided to implement a new strategy: In-
stead of starting to build random ideas and circuits
because they look interesting, | will choose a few
objects that | use fairly regularly and | will build
them to completion, good enough to actually be
useful. My incentive to myself is to write an article,
an activity that | enjoy tremendously. This might ac-
tually turn out to be a win-win, we will see.

Project 1: A HF Dummy Load with Strings Attached

The first device | really needed, and use fre-
quently, is a 50Q dummy load. | am constantly
searching for a 50 Q resistor to test a beacon or
something with which | can terminate a coax cable
or whatever. In addition, because | do this to my-
self often, the 50 Q tray in my component cup-
board is permanently empty.

Figure 1: ZR6LU Useful Dummy Load
14

A small portable device, functioning like a dum-
my load, could save me a lot of time, but only if it
has the following extra features:

1. It must be small enough so that | can carry it
with me on the roof or in the field when | am
testing. | must be able to throw it in my GoToBox.
About the size of a cell phone is ideal.

2. It must have connectors for a frequency coun-
ter and/or AC voltmeter because | frequently check
those parameters at the same time as testing the
output power. A direct (effortless) connection to a
standard meter just makes sense.

3. Ifit can give a rudimentary indication of relative
power immediately, it would be a bonus to help
with quick TX checks but it doesn’t have to be very
accurate. On those rare occasions when accurate
output power must be measured the calibrated
meter on the bench can be used. Same with pow-
ers above 100 watts, which can also be checked on
the 1 000 watt canned dummy load with slightly
more effort. For this project, | need a pocket device
to carry with me and absolute accuracy is not im-
portant.

4. If it can withstand short bursts from a normal
radio (~ 100 watts) without blowing up, great, but
must of the time, | work with 30 watts or less and
that is a good design target for this device. Reduc-
ing power handling should reduce the device size
also to a more manageable region where | do not
have to drag a whole oil drum with me.

5. Working from DC to Daylight would be very
nice, but let us be realistic... most of the time | am
testing radios in the HF bands with this meter. If
making a tester that can work up to VHF/UHF is go-
ing to take much more time and effort, rather
downgrade the spec to HF and build something
useful, now.

6. Finally, and perhaps most importantly, it should
not cost very much. The more components that |
can harvest from my junk box, the better, my wife
says.

Concept Design
So with all of that in mind — and remember that
this is the first of many little projects | am planning
— | started digging in the junk box. | soon came up
(Continued to page 15)
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(Useful HF Dummy Load from page 14)

with a Hammond die-cast box (1580A) that looked
big enough. | especially liked the fact that | could
hold it in my fist; it is a good form-factor.

For my kind of work a BNC connector for the RF
-In would be perfect, but since | also often work
with RG8 and similar cables in the field that already
have PL259s fitted, | decided to use a chassis mount
S0239 as my main RF input connector, and just
throw an extra BNC and SMA adaptor in the GoTo-
Box.

For the frequency counter tapping, a 50Q BNC
would also be good but | decided to use a SMA be-
cause most of my QRP test equipment is fitted with
SMA connectors. Moreover, into the GoToBox goes
another adaptor.

The last feature is a relative power indicator. Of
course, solid state is the way to go so | start plun-
dering some LED projects. However, they are not
too bright in sunshine (pun intended) and you need
more than one to get a mediocre relative reading,
not to mention that you might have to carry batter-
ies. Then it struck me: Why not use the analogue S-
meter from an old CB radio? With a 50 pA or 100
HA movement it will be easy to drive and it will be
easy to see in sunlight. In addition, oh yes, no
batteries required.

Finally the actual 50 Q load. Initially | tried the
Caddock MP930 Series TO-220 Radial Power Film
30 W resistors and although they are really cool, |
found them to be a little fragile and prone to go
open circuit. They are also very expensive.

| started with the 50 Q block. The resistors are
too big to fit tightly onto a 0.1” veroboard, but skip-
ping alternative rows (effectively skipping one hole
at a time) and positioning them in a 9 x 6 array pro-
duces a compact sandwich that fits into the die-
cast box.

Figure 2: (http://za.rs-online.com/web/p/through-hole-
fixed-resistors/3205012/ )

A much more robust solution is to use a few
higher value resistors in parallel. | found that | had
plenty of 2K7 % W resistors, and quick arithmetic (2
700 Q / 50 Q) says 54 resistors should do the trick
and get me close to 30 watts dissipation. We are
nearly there!

Initial Layout
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Figure 3: 9 x 6 Array of 2K7 resistors sandwiched
between two veroboards

It was a job-and-a-half to get all the resistor
wires through all the holes. | have no clever sugges-
tions to offer, | just kept on soldering one side until
they were all in and then | did the second side at an
angle, slowly closing the coffer. Once all 54 resis-
tors are in, on both sides, bend over the leads (each
side) to one side and start piling on the solder. | am
hoping that the extra solder will help with heat dis-
sipation and not increase the capacitance too
much.

Testing with a multi-meter yielded a good 50 Q
DC result and jimmying it up to my Yaesu FT-857D
at 5 watts at 14 MHz seemed to show no adverse
SWR reading.

Next, | did the mechanical construction of the
die-cast box by fitting the chassis-mount SO-239
and forgetting to fit a solder tag for ground. | also
checked the height and position of the CB S-Meter
and cut a square hole for the meter’s face. | was
left with a few mm lateral space and | decided that
a small inductor to cancel out all the capacitances
might be needed, so | fitted a four-turn coil on a 10
mm drill bit. It may be too much and | can always
take away some turns later (it turns out to need
fewer turns, says Leon. Ed.) The intention is to work
up to 6 m/52 MHz but if it can reach 2 m/145 MHz
it would be a big bonus.

Figure 3: 9 x 6 Array of 2K7 resistors sandwiched be-
tween two veroboards

(Continued on page 16)
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(Useful HF Dummy Load from page 15)

Figure 4: Series Inductor

Assembly will turn out to be the construction of
a component-block in “ugly”-style that is then final-
ly slipped into the gondola and soldered to the two
main wires (RF-In and Ground). Time for a final
check that everything fits (the SMA connector for
the frequency counter has not been drilled yet):

—

Figure 6: ZR6LU Useful Dummy Load Circuit
Diagram

16

Figure 5: Module layout in die-cast box

Note that at this stage | already decided to ro-
tate the resistor pack by 90° for a better fit because
my original measurements did not include the wall
thickness of the box. | have to remember to put
some isolation strips along the side later.

Circuit Diagram
| have come so far but | still do not have a cir-
cuit diagram. Now is probably a good time to put
something to paper, right? Except | do not have Ea-
gle or one of those fancy programs, so you will
(Continued on page 17)
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(Useful HF Dummy Load from page 16)
have to contend with my hand-drawn circuit dia-
gram. It is not complicated, actually.

The circuit has three major parts. Firstly, the
hot RF is brought in with thick wires to the sand-
wiched resistor pack via a small inductor to get rid
of the stray capacitances at the higher frequencies.
From the sandwiched resistor pack two dividers are
drawn: One for the frequency counter and one for
the analogue meter. The frequency counter is given
a more or less 100:1 ratio of the signal into a 50 Q
drive, hopefully bringing it into a less than 1 volt
range for the counter to process.

The analogue meter gets its drive from a ~22:1
divider, which is rectified by a 1N4148 (not the best
choice but | have packets full of them) and
smoothed by some caps. Because | do not know
the exact range of the meter | am putting in, a 100
KQ multi-turn pot to rescue me.

All Together Now

It is time for final assembly. The 100 KQ adjust-
able pot and smoothing caps are mounted directly
on the meter as follows (note | will be able to ad-
just the pot from above).

Figure 7: Back of meter with components

Then the two dividers are added to the side of
the sandwiched resistor pack as follows. Note the
thick ground wire going to the bottom right to
attach to the meter later. The two left resistors are
for the frequency counter, and the right pair is for
the meter.

Now is a good time to check final positions and
clearances in the gondola before soldering every-
thing together. Remember, after this, if you need
to fix something, you have to desolder the two big
fat wires to disengage the assembly from the SO-
239.
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Figure 9: All Together Now (upside down view)

Note the rectifier diode (top middle, difficult to
see) was added last and the entire assembly block
placed in position before finally soldering the two
thick wires to the assembly.

First Testing

Figure 10: Yaesu FT-857D Set to 30 W

The lid was screwed on very bravely and initial
testing and calibration performed. Plugging it all to-
gether was easy. By setting the output of my Yaesu
FT-857D to 30 (which often yields numbers close to
30 watts) and setting FM (I need continuous carrier
for testing) | press the microphone and turn the
multi-turn pot on the dummy load to indicate the
bottom of the red-line of the analogue CB S-meter
(sorry about the Dremel scoff-marks, my camera is
awful.

(Na bladsy 18)
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(Useful HF Dummy Load from page 17)

F/gure 11: R6LU Useful Dummy Load set to 30 Watts

Not too shabby. Briefly cranking it up to 100
watts takes the needle to the top of the range,
which is perfect, and does not blow out any
smoke). Five watts (where | expect to spend a lot of
time) gives a gentle reading lower down, enough to
be seen and not too much to hurt. Moreover, not a
lot of heat.

Calibration and Finalisation

As it happens, | have a fine instrument, a Gold-
en Oldie Rohde & Schwartz NAUS-3 Power and Di-
rectional Wattmeter on the bench against which |
can check things out more accurately. As expected
at 160, 80 and 40 m | am getting nearly perfect
SWR as | expected.

For example, at 24,9 MHz (the lowest accurate
range of the R&S) | am getting 26 W forward and
130 mW return signal for a SWR of 1.15 which is as
good as one can wish.

However, at 28 MHz the SWR starts to rise and |
am getting 27,5 W forward and 440 mW return sig-
nal for a SWR of 1.28 which is not too bad yet, but
could (should) be improved.

Sadly at 52 MHz the SWR starts to rise to 1.42
(31 W forward signal and 930 mW return signal)
which is a little on the high side. | am expecting my

18

compensating coil is too big and needs to be re-
duced. (Leon did later removed one turn and it im-
proved the SWR. Ed.)

Conclusion

Overall, this project produced a very useful
dummy load, which | can and will definitely use
regularly.

While it was built entirely from parts in my junk
box and did not cost me a single additional cent, |
have every reason to believe it is a superbly useful
test instrument that | can use for many years to
come.

Feel free to address any questions to Leon Uys,
ZR6LU, on e-mail at leonuys@gmail.com or mobile
082 573 5580.
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HF Happenings

Dennis Green, ZS4BS, zs4bs@netactive.co.za

Bouvet Island DXpedition 2018
Press Release - 23 September 2016

The 20-member Bouvet Island DXpedition team
is happy to report that our longstanding landing
permit (2007) has been updated and revised to
conform to current environmental protection regu-
lations, planned landing and helicopter operations,
base camp set-up, dates of operation, and oper-
ating plans. The updated document has received
signatorial approval of the Norsk Polar Institute.
Our amateur radio license with the call sign 3Y0Z
has also been renewed and will be used during the
Bouvet DXpedition 2018.

An international team of pilots has been select-
ed to serve as an interface between the DXpedition
team and the DX audience worldwide. They are
your voice and will collect your feedback and infor-
mation during the DXpedition and relay it to the
team on Bouvet. Those pilots are Chief Pilot — Val,
NVIL; South America Pilot — Siso, HK3W; Asia-
Oceania Pilot — Hiro, JAIWSX; North America Pilot
— Tony, K2SG; European Pilot — Bjorn, ON9CFG, and
Africa Pilot — Johan, ZS2lI.

Foundations, DX clubs, corporate sponsors and
individuals have shown enthusiastic support for the
Bouvet Island DXpedition. This DXpedition is an ex-
pensive project with team members bearing 50% of
its total cost. Your financial support is encouraged
and welcomed to help us make this happen. Please
see our list of donors and sponsors and learn how
you can help on our website at www.bouvetdx.org

73, For the Team, Ralph, KOIR, Bob, KAUEE, and
Erling, LAGVM

Logbook of the World

As of 14:00 UTC on 6 January 2017, ARRL Log-
book of the World (LoTW) no longer will accept
contacts that have been digitally signed by versions

Radio ZS October/Oktober 2016

of TQSL earlier than version 2.0. Users of earlier
versions are encouraged to upgrade as soon as pos-
sible.

The current versions of TQSL for Windows, OS X
and Linux can be found at https://lotw.arrl.org/
lotw-help/installation/.

Friends of IOTA Update

"The Friends of I0TA ap-
peal has now raised GBP 13
232.49, a sum that covers
more than half of our initial target of GBP 25 000
for the paperless QSLing project”, Roger Balister,
G3KMA, reported on the IOTA website on 21 Sep-
tember.

"Additionally we have transferred into Friends
of IOTA, with the agreement of the trustees, a sum
of GBP 2 661.43 previously in the W4BAA Trust
Fund - this was set up by bequest for the better-
ment of the IOTA Programme. The sum total of
GBP 15 893.92 is available both for IT and where
restricted, promotional expenditure. We now have
116 contributors in 31 countries and we are im-
mensely grateful to them for their generosity and
support at this time of need.” Nonetheless, "we are
still significantly short of our target on the IT paper-
less QSLing project,” and therefore donations are
still gratefully received through PayPal to the e-
mail address islandsontheair@outlook.com (in the
comments field add "Friends of IOTA" and your call
sign to identify you). See www.rsgbiota.org for the
complete report.

ISLANDS ONTHE AIR=]

Myanmar, XZ. The IOTA DXpedition to Myanmar,
which was delayed until after the summer has to be
postponed. “There were elections in Myanmar in
November 2015 and we had to resubmit all our
documentation,” the team says. "The new admin-
istration has now been selected but they need time
to have new rules established. All domestic logistics
are in place through our local Myanmar contact. He
is also in weekly contact with three different minis-
terial departments and has indicated to us that the
first weeks of February 2017 seem to be a good
time slot for our DXpedition. We cannot push hard-
er. We must be patient.”

(Continued on page 20)

19


http://www.bouvetdx.org
https://lotw.arrl.org/lotw-help/installation/
https://lotw.arrl.org/lotw-help/installation/
mailto:islandsontheair@outlook.com
http://www.rsgbiota.org
mailto:zs4bs@netactive.co.za

(HF Happenings from page 19)

St Lucia, J6. Steve, WF2S (J68SL) and Bob, WB2YQH
(J6/WB2YQH) will be active from Gros lIslet, St Lu-
cia, between 18 to 27 October. They will use a K38,
and vertical antenna over salt water, plus other an-
tennas on all bands, 80 to 10 metres, including the
WARC. Steve will operate on SSB, the Digital modes
(RTTY, PSK, JT65) and some CW. While Bob will be
mainly on CW and some SSB. Full QSL info is on
QRZ.com under each call sign. Club-Log is the pre-
ferred method for both direct and Bureau cards
and is accessible on their QRZ.com lookup. Logs will
be uploaded upon their return home. J68SL will al-
so upload to LoTW. Full colour QSLs will be printed.
Local support is provided by J69DS, J69MV, J66S),
J66YMZ, and the J6 Portable Group.

British Virgin Islands, VP2V. Peter, W1UU, Dennis,
K2SX, Les, W2LK, and Mike, WAG60 will be active as
VP2V/home call from Josiah's Bay B&B (run by
VP2VQ) near Road Town, Tortola, between 22 and
29 November. Their main activity will be the CQ
WW DX CW Contest (26 and 27 November) using
the call sign "VP2VI" in honour of Bob Dennison's
contributions to DXing and the ARRL in general. The
group will be operating the contest as either Multi-
Single or Multi/2. QSL info will be determined
shortly. Prior to their arrival in VP2V, they will all be
staying in St. Thomas, US Virgin Islands, between
18 to 22 November, but there are no current plans
to be active on the air from KP2. More details to
follow.

Macquarie Island, VKOM. It was announced that
the research station on Macquarie Island was clos-
ing in 2017. However, a decision by the Australian
Federal Government has reversed the closure. It
was reported that "After three days of outcry from
the scientific community and state and federal poli-
ticians, Federal Environment and Energy Minister
Josh Frydenberg said the 68-year-old station would
continue year-round operations."

Read the complete story at:
www.abc.net.au/news/2016-09-16/macquarie-
island-could-remain-open/7853758 and
www.themercury.com.au/news/tasmania/decision
-to-close-aad-research-station-on-macquarie-island
-reversed/news-story/
f4c461a85a5857b90e70375abc84d397
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Diary of Events

1 October - Spring QRP Contest

4 October - World Habitat Day

6 October - SARL 80 m QSO Party
8 and 9 October - AWA Valve QSO Party

9 October - SARL Youth Net

10 October - all schools open

14 to 16 October - Jamboree on the Air

15 October - CQ Hou Koers

20 October - Radio Amateur Examination

29 and 30 October - CQ WW DX Phone Contest

5 November - RaDAR Challenge

6 November - PEARS HF Contest

13 November - SARL Youth Net

26 November - West Rand ARC Flea Market
26 and 27 November - CQ WW CW Contest

Logbook of The World registration

If you have not yet regis-
tered for LoTW and you
want to save the hassle/cost
of posting your application
to the ARRL, please e-mail a
copy of your licence and ID
(jpg or pdf) and the date you obtained your licence,
to Geoff Levey, ZS6C, at glevey@gmail.com. This
process usually takes about 2 days. Registering for
LoTW is the “right thing to do.”

-

LOEBOOK

THEWORLD

HF Happenings

The HF Happenings newsletter (Which includes
a VHF Happenings section) is published weekly and
contains contest news, African DX news and other
items of HF interest. It is distributed by e-mail and
it is free of charge.

To get your copy by e-mail, you can subscribe
by sending an e-mail to hf happenings-
subscribe@yahoogroups.com. You can also down-
load a copy of HF Happenings from the League
website at www.sarl.org.za/hf happenings.asp

South African CW Wétering hole
7030 MHz.
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Why the 16,2 m wire antenna?
From the SARL Forum

Now and again, | pay a visit to the SARL Forum in the hope of finding something of interest to use in Radio ZS. The
title of one of the threads caught my eye and | decided to read the thread. Well, | found it interesting and decided to
share it with the readers of Radio ZS and it has in fact led to two articles. Dennis, ZS4BS.

im, ZS6JMB, asked the question “Why the

16,2 m wire antenna?” He states that quite

a number of references suggest a "random"

wire of 16,2 m, or just over 53 feet. Jim
says he cannot find where that value came from; is
it significant or is it a truly random length, which
just became popular?

The Responses

Paul, ZS1V, was the first to respond and said,
had an article somewhere that | cannot find now.
The gist of it was that at that length the wire does
not have an excessively high or low feed imped-
ance in any of the amateur bands from 160 to 6 m,
meaning a tuner has an easy time matching it.”

Paul added, “This document refers to the 16,2
m (53 feet) length as desirable for use with a 9:1
unun.”
https://dl.dropboxusercontent.com/u/57984535/
radio/antennas/Wire%20Lengths%20for%204%
20and%209-1%20ununs.pdf (See the side bar on
page 21.)

III

Theo, ZS6TVB, said, “The goal of a random wire
is not to be half wave on any amateur frequency,
which would result in high SWR.

From what | can recall 16,2 m would be one of
those lengths that would thus allow you to tune

Wouter, ZS1KE, pointed readers to
http://forums.qrz.com/index.php?threads/a-short-
40m-folded-dipole.295382/ (see the side bar on
page 20.)

Klaus, Z51Q0, said he has the document but
needs somebody to place it on the forum. | do not
have the means to upload documents. (See the last
paragraph. Ed)

John, ZS5J, said, “Is this the one you are refer-
ring to Klaus? Balun Designs of California compiled
this list - they make excellent Baluns, Ununs, EFHW
64:1 transformers, etc. | have several of their prod-
ucts.

This is supposedly the SWR you should see
when using a 9:1 Unun at the feed point. A few
years ago, | tried the 30 m length with a 9:1 Unun,
but did not get the good results as is claimed. Obvi-
ously SWR will differ greatly depending on height
above ground, ground conductivity, length of radial
used, trees/buildings nearby to the wire etc etc etc

| noticed they have since removed this list of
wire lengths from their website... but | had a copy
in my Photobucket account.”

the antenna on any or most of the bands.” (Continued on page 22)
Balun Designs of California: List of wire lengths an SWR - refer John, Z55J
Wire |1,8 MHz | 3,7 MHz | 5,3 MHz | 7,1 MHz | 10,1 MHz | 14,2 MHz | 18,1 MHz | 21,2 MHz | 24,9 MHz | 27,2 MHz | 28,5 MHz | 50,1 MHz
Length
54m| 1,2 1,6 1,1 1,1 1,1 1,8 1,3 1,6 1,7 1,5 1,2 1,5
53m| 1,4 1,2 1,2 1,2 1,2 2,1 1,4 1,4 1,5 1,5 1,2 1,1
50m| 1,4 1,5 1,7 1,3 1,6 1,8 1,9 1,1 1,5 1,5 1,7 1,5
45m| 1,7 1,5 1,4 1.4 2,4 1,5 1,3 1,2 1,4 1,5 1,5 1,5
41,5m| 20 1,4 1,3 1,8 1,6 2,0 2,0 1,7 1,5 1,3 1,6 1,3
38m| 1,3 1,3 1,2 1,3 1,7 1,6 1,8 1,7 1,4 1,3 1,1 1,4
30m| 1,8 1,7 1,4 1,7 2,3 1,9 1,4 1,2 1,7 1,2 1,2 1,2
27m| 1,8 2,2 1,7 2,3 1,9 1,3 2,0 1,8 1,4 1,4 1,5 1,5
2m| 20 2,0 1,4 1,2 1,2 19 1,9 1,5 1,1 1,4 1,5 1,1
18m| 1,6 1,6 1,3 1,5 2,0 1,5 2,0 1,1 1,7 1,6 1,2 1,5
162m| 1,6 1,4 1,2 1,1 1,5 1,1 1,9 1,2 1,1 1,2 1,7 1,1
15m| 1,5 1.3 1.4 2,4 2,4 1,3 1,6 1,6 1,4 1,3 1,7 1,5
13,5m| 3,0 1,2 1,5 2,1 2,1 1,7 1,3 1.7 1,6 1,3 1,1 1,2
11m| 22 1,2 1,3 1,3 1,3 2,0 1,6 1,2 1,7 1,5 1,6 1,5
9m| 3,0 1,3 1,3 1,2 1,2 21 2,0 1,3 1,2 1,1 1,6 1,3
75m| 32 1,7 1,6 1,6 1,6 1,4 2,1 1,8 1,3 1,2 1,2 1,4
65m| 3,5 1,8 1,7 1,7 1,7 1,1 1,8 2,0 1,6 1,3 1,4 1,3
21
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(Why the 16,2 m wire antenna from page 21)

Emil, ZS6EGB / 9G5ZS, said, “Hi Jim, please look
at a previous post by ZS5J on "More wire antenna
confusion" This will give you lengths of wire to ex-
periment with. You will see the 16,2 m one with a
great SWR value.
www.sarl.org.za/forum/topic.asp?TOPIC ID=12207
&SearchTerms=More,wire,antenna,confusion

Hope this will help in your setup. Believe you
have "mningi" space.

I’'ve used the 30 m plus 9:1 unun with great suc-
cess and remember it operates on few desired
bands - spec for ur setup.”

Response from Jim

“Thanks everyone, that about answers it.
So it's not so much that 16,2 is a good length, it's
more that it's not a bad one, hi.

My stand is a really bad shape and has a multi-
tude of terraces which makes antenna placement a
pita. On the other hand, it's about the highest point
in Joburg on the west end of Kensington before it
dips back into the CBD (near the old Sanatorium,
next to Jeppe Prep, | see the Silver Ball from the
kitchen looking South), so it has that going for it.
(And | wasn't a ham 30 years ago when we bought

Best | think I'll be able to do is about 14 m
which is not a half wave length on 80, 40 or 20 so
that should be ok.”

So many questions, so little time...

John ZS1ZC, asked, “Where did the 102" vertical
come from? Or 50 ohms as a characteristics imped-
ance as against 75 ohms?”

Paul, ZS1V, answered, “I believe this is because
of the frequency at which the antenna is a quarter
wave - tuneable for 10 - 12 m - where it was used
as a standard item.

As for "why 50 ohms," Google offers this
www.microwaves101.com/encyclopedias/why-
fifty-ohms”

(See the article on page of this issue. Ed.)

John ZS1ZCZS1V: CB's and plumbing.... As | read it,
US-standard plumbing pipe with an inner conduc-
tor used as a hard transmission line worked out at
50 ohms. Maybe engineers looked at it and found
that there were other good compromises too. But
maybe it's just urban legend...”
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Paul, Zs1V, posted the following two URLs on be-
half of Klaus, ZS1QO.
https://dl.dropboxusercontent.com/u/57984535/r
adio/antennas/Antenna%20wire%20length%20end
fed unun 1 9.doc and converted to PDF for those
who prefer it
https://dl.dropboxusercontent.com/u/57984535/r
adio/antennas/Antenna%20wire%20length%20end
fed unun 1 9.pdf

A Short 40 m Folded Dipole
Cecil A Moore, W5DXP

The G5RV matching section method will work for a re-
duced length single-band folded dipole. For instance, EZ-
NEC says a ~54 foot long (16,4592 m) folded dipole (40
feet (12 m) high) fed with ~24 feet (7,3 m) of 450 ohm
ladder-line will yield a 50 ohm resistive impedance on 40
m looking into the 24 foot section of ladder-line, i.e. no
tuner required.

This kills two birds with one stone. It shortens the 40
m folded dipole from the full-size 66 feet (20,11 m) to
~54 feet (somewhat like a G5RV) AND provides the ~300
ohm to 50 ohm impedance transformation needed for a
full-size folded dipole fed with ladder-line. Of course, a
1:1 current-choke-balun needs to be installed at the lad-
der-line to coax junction.

The theory is to reduce the length of the full size
folded dipole until the SWR on the 450 ohm ladder-line
is 9:1. Since 450/9 = 50 ohms at a current maximum
point, all we have to do is locate the current maximum
point, install a 1:1 choke and run 50 ohm coax directly to
the transmitter with no tuner required. This same ap-
proach would work with 300 ohm line by causing an
SWR of 6:1 on the 300 ohm line, i.e. 300/6 = 50 ohms.
For 300 ohm line, the folded dipole would be ~57,5 feet
(17,52 m) long and the 300 ohm line would be ~22,4 feet
(6,82 m) long, according to EZNEC.

The folded dipole could be made even shorter by us-
ing 600 ohm open-wire for the matching section by
causing a 12:1 SWR, i.e. 600/12 = 50 ohms. The 40 m
folded dipole becomes ~51 feet (15,54 m) long (G5RV
length) and the 500 ohm matching section is ~26,5 feet
(8 m) long (close to the length of the G5RV matching
section). | will turn this posting into an article and post it
on my web page www.w5dxp.com/.

For 450 ohm ladder-line on other bands, the formula
is dipole length = 390/f, 450 ohm ladder-line matching
section length = 172/f. Here is the EZNEC file -
www.w5dxp.com/40mFDt.EZ (not on the web site any-
more. Ed)

EZNEC says the short 40 m folded dipole will also
work on 30, 12 and 10 m with an antenna tuner.
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Recommended wire lengths and Installation Notes for
Unun models 4932, 4935, 9130, 9132 and 9135

Thank you for purchasing from Balun Designs. Before
installing any of the models shown above, please take a
moment to read through these Instructions to better un-
derstand how each unun ratio should be used.

The following tables show the recommended
lengths to use for antenna wire based on the bands you
wish to cover. These are based on the use of a sloper
configuration with the unun near ground level but final
SWR across the HF frequencies will vary based on topog-
raphy, proximity of nearby structures, configuration of
the antenna wire and choice of ground or counterpoise.

Installing the antenna wire as an Inverted L will
change the feed point impedance due to top loading and
may require changing the overall length of the wire for
best coverage of all HF bands. Should you decide to in-
stall your unun in a high location, the use of a counter-
poise wire is required as any long wire run to a ground
rod/stake or radial field will inhibit the performance of
the installation

Please keep in mind this design is a compromise an-
tenna and intended primarily for use by those living in
restricted antenna areas or for temporary / emergency
installations where simplicity and broad HF coverage is
important.

Recommended Wire Lengths for 9:1 Unun — 160 through
10m

Feet 53 59 72 88.5 98.5
Metre | 16,154 17,983 21,945 26,974 | 30,022
Feet 124,5 135 146 162 175
Metre | 37,947 41,148 44,500 | 49,377 53,34

Values in colour are best overall lengths to use for
optimum HF spectrum coverage. SWR for all lengths
should typically be under 2.211 and in most cases will be
under 1.8:1 for 160 — 10 m allowing on-board tuners to
match the antenna on all bands. Experimenting by
slightly changing the wire length (+ or -) is encouraged
to provide best overall performance for individual instal-
lations.

If you have difficulty obtaining an acceptable SWR
on all bands, consider using one of the alternative
lengths shown below. These are based on feedback from
numerous owners that found these lengths to work
better in unusual configurations or with poor soil con-
ductivity.

Alternative Lengths for both 4:1 and 9:1 ununs — 160
through 10 m

Feet 58 71 84| 107 119 148 203

Metres |17,678 |21,640 | 25,603 (32,613 (36,271 45,110 | 61,874

If your need for band coverage is limited to 40 m
through 10 m, shorter antenna lengths of 36, 44 and 49

Radio ZS October/Oktober 2016

feet (10,9728, 13,4112 and 14,9352 m) may also be
used with the 9:1 ratio.

By design, ununs are wound in such a manner that
they provide minimal or no RF choking. Although not
necessary, a 1:1 isolation/choke balun (models 1110,
1113, 1115, 1115d, etc.) at the transmitter end of feed
line will stop RF from entering your equipment and re-
duce receiver noise caused by common mode currents.
Installing a 1:1 choke balun at or near the unun will not
allow the coax shield of the feed line to be used as a
counterpoise.

Any of the 913x units can be installed using three
different methods

Ideal

Sloper configuration with one elevated counterpoise
is good but several different length counterpoises maybe
better. Length of counterpoise should be a minimum of
30 - 40 feet (9,144 to 12,192 m) but not the same length
of the antenna wire. Shorter length counterpoise wires
can be used of operation is confined to 40 m or higher.
Any counterpoise should be at least 1 foot (0,3048 m)
above ground running away from or perpendicular to
the antenna wire. Do not ground the counterpoise stud
when using a counterpoise(s) or radial field. Counter-
poise wire(s) close to or laying on the ground will couple
and become radials with reduced efficiency.

You may also use the unun with no counterpoise or
ground if your feed line is at least 25+ feet (7,62 m) long.
In this configuration, the coax shield will act as your
counterpoise and there should be no ground at the un-
un. With this installation, there is a high probability of
common mode currents on the shield so a good 1:1
choke balun should be installed in the feed line at or
near the point it enters your operating position.

Good

Attach counterpoise stud to a radial field of 8 wires
minimum, each 10 -20 feet (3,048 to 6,096 m) long.
Again, more is better and will increase efficiency. Longer
length radials are not necessary.

Workable
Attach counterpoise stud on unun to a good ground
rod at the feed point of the antenna.

Wire lengths for the 4:1 ratio in models 4932 and 4935
Usually any wire length that is non-resonant on the
band or bands desired will work with the 4:1 ratio. As an
example, a 28-31 foot wire will typically allow 40 thru 10
metre coverage and a 43 - 50 foot (13,1064 to 15,24 m)
wire will provide access to 80 thru 10 metres. Longer
wire is always more efficient but is usually best kept less
than 300 feet (91,44 m) as the characteristics of a Bev-
erage antenna begin to show up beyond this length. Al-
(Continued on page 24)
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(Why the 16,2 m wire antenna from page 23)

ways keep the non-resonant length requirement in
mind. The same counterpoise, radials or ground as de-
scribed above for the 9:1 ratio is also required.

Installation Notes for all Models

Although the balun enclosure is weatherproof, con-
nectors are not. Please be sure to wrap all coax and wire
connections in coax seal or your favourite weather seal-
ant to prevent moisture from seeping in through the
openings. To avoid problems caused by corrosion, ring
terminals supplied with your unit should be soldered,
not just crimped!

Neoprene gasket material for the cover of the grey
Carlon enclosures is applied at the factory as a liquid.
Consequently, the area where the beginning and end
overlap becomes thicker when the mixture cures. In
many cases, you will notice a "bulge" in this material
when the cover is secured. This is normal and does not
detract from the integrity of the seal. Please do not trim
this material, as it will degrade the long-term effective-
ness of the gasket.

Weep holes are intentionally omitted on most mod-
els because the units final mounted orientation is un-

Why Fifty Ohms?

known. However, weep holes are very important to the
longevity of your unun. If they are not installed, weather
changes over a period can cause condensate to build up
inside the enclosure and potentially cause a short or ab-
normal operation. They may be added by drilling two
1/16th holes at the low point of the enclosure using the
balun’s final mounted orientation. Holes are usually
drilled in the corners or sides, opposite each other, but
can be added in any location. Weep holes are installed
during production on models where the final orientation
is known. Models with weep holes already installed
should be mounted with the holes pointing down. If your
balun/unun will be used strictly indoors then weep holes
are not required.

Do not over tighten the cover of the enclosure. The
neoprene gasket under the cover is very effective and
will provide the best seal by leaving approximately a
1/16th inch gap (about the thickness of a penny) at the
corners under the closing screws. Over tightening the
screws can warp the cover causing the middle of the
cover’s sides to warp upwards. This will create a gap un-
der the seal compromising the weatherproof integrity of
the enclosure.

www.microwaves101.com/encyclopedias/why-fifty-ohms

he "50 ohm question" comes up from

time to time. Most microwave hardware

is specified to run in a fifty ohm system

(ok, some stuff is 75 ohms and we will
talk about that as well.) Why was this standard cho-
sen?

The standardisation of fifty-ohm impedance
goes back to developing coax cables for kilowatt ra-
dio transmitters in the 1930s
www.microwavesl01.com/coax.cfm. A good expla-
nation for the choice of fifty ohms is given
in Microwave Tubes, by A. S. Gilmour, Jr, see
www.microwavesl01.com/books.cfm. The quick
answer is that 50 ohms is a great compromise be-
tween power handling and low loss, for air-
dielectric coax. Let us look at the math that proves
this, just for kicks.

Here is another thought that recently came in
from Mike, “Another thing to consider for reason
for why CATV systems use 75 ohm coax. A 2 turn to
1 turn balun changes the impedance of 300 ohm
twin lead from an antenna to 75 ohms very nicely
and with a relatively broad band.”

Along this same vein, this from Gray, “...the
standard coax impedances is 75 ohms because that
is the impedance you end up with after you run a
300 ohm % wave folded dipole impedance through
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a classic 4:1 hairpin balun. You have a folded di-
pole, you got to have a balun and baluns do not
come any simpler than the hairpin balun (and there
is not any easy way to get to 50 ohms from 300
ohms).

75 ohms was a standard coax impedance long
before CATV came along and probably before cop-
per clad steel centres became an option.

Serendipitously, it is also a handy impedance to
match a standard (unfolded) %-wave dipole if you
have a choke type balun lying around. (Though, |
am sure 75 ohm coax preceded choke baluns.) In
addition, that brings up the interesting topic of ana-
lysing the folded dipole as standard dipole coupled
to a 4:1 transformer!”

Cable loss versus impedance

For RF signals, resistance per unit
length (www.microwaves101.com/Coaxloss.cfm) of
coax cables is determined by circumferential area
of the conductor surface due to skin depth effect
(www.microwaves101.com/skindepth.cfm), not
cross-sectional area. Here is the solution for
loss/length for coax cables of arbitrary dielectric
constant and metal properties:

(Continued on page 25)
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Loss/ length=

units are dB/length
where:
Uz, and p, are properties of outside conductor

Up, and p, are properties of inside conductor

The details of this equation are derived
on www.microwaves101.com/Coaxloss.cfm.

You would think a fat conductor would always
give the lowest insertion loss because it has the
most circumferential area (the 1/d component of
the above equation decreases loss for increasing d),
but you would be wrong! The characteristic imped-
ance of the cable (Z,) throws that log(D/d) function
into the denominator, it increases for increasing d.
In order to plot loss/length versus characteristic im-
pedance, let us review the coax impedance calcula-
tion. The impedance of coax for a given outer diam-
eter and dielectric is solely a function of the diame-
ter of the inner conductor and the dielectric con-
stant of the filler material:

1358R fois | i_ | (ohms)

Lo =

Now we can plot loss/length versus characteris-
tic impedance. It turns out that insertion loss has a
minimum around 77 ohms, for any cable with Er=1
(air dielectric). In our example, we chose 10 mm in-
ner diameter of the outer conductor, and calculat-
ed loss at 10 GHz.

Loss versus impedance
10 mm diameter copper coax
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Peak power handling
The peak power handling for air coax is limited
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by voltage breakdown (as opposed to heating
effects which limit average power handling). You
would think that you would want maximum separa-
tion between the opposing conductors (inner wire
and outer sheaf) to avoid arcing, so you would
make the inner conductor as thin as possible, but
you would be wrong again! The maximum voltage
field in a coaxial cable if quite different from be-
tween parallel-plane conductors. Here is the equa-
tion for "field enhancement,” which is a measure of
how much worse the fields are than in parallel
plate:

Beta=(a/r)/[In(1+a/r)]

Here ‘@’ is the gap between the conductors and
‘r’ is the radius of the inner conductor. We took this
from Gilmour's book. Once again, characteristic im-
pedance has to be considered because power de-
pends on V2/Z,.

The way to calculate maximum power handling
is to assume a critical electric field cannot be ex-
ceeded to avoid breakdown. We will assume 100
000 volts/meter (actually it can exceed 1 000 000
volts per meter, but the whole topic of voltage
breakdown deserves a lot more attention so we will
be conservative here for the time being). Next, cal-
culate the field that would be generated across the
gap in the coax cable, without regard to the geom-
etry (assume the centre and outer conductors are
parallel plates). Then apply the field enhancement
equation above (which is a number greater than 1).
Then the maximum power is equal to Vcriti-
cal*2/(2Z,). Why the "2" in the denominator? That
is because Vcritical is a peak value, not an RMS val-
ue.

Maximum power handling of 10 mm coax
Voltage breakdown at 100,000 volts/meter
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(Continued on page 26)
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(Why 50 ohms from page 25)

The best peak power handling occurs at Zy=30
ohms. We will add some prettier equations on this
page soon, or go to our page on coax power han-
dling for more information
www.microwavesl01l.com/coax power.cfm. The
voltage breakdown of air coax is a function of at-
mospheric pressure (or altitude), temperature, hu-
midity, and even surface roughness. How do you
increase the power handing of air coax? That is
easy; fill it with a dielectric such as PTFE! Typical
"solid" dielectric withstanding voltage is much
higher that the breakdown voltage of air, by a fac-
tor of 10 or more. Foamed dielectrics used in ca-
bles do not provide much of an increase in voltage
handling compared to air, but semi-rigid coax (solid
PTFE) can handle 10 s of kilowatts, the overall volt-
age limitation is usually the connectors that are
attached to the cables.

The 50-Ohm compromise

The arithmetic mean between 30 ohms (best
power handling) and 77 ohms (lowest loss) is 53,5;
the geometric mean is 48 ohms. Thus, the choice of
50 ohms is a compromise between power handling
capability and signal loss per unit length, for air die-
lectric.

Why 75 Ohms?

For cheap commercial cables such as those that
bring CATV to your home, 75 ohms is the standard.
These cables do not have to carry high power, so
the key characteristic that should be considered is
low loss. The answer to the "why 75 Ohms" ques-
tion seems obvious. We just saw that 77 ohms
gives the lowest loss for air dielectric coax, so 75
ohms might be just an engineering round off. We
know of one textbook that will tell you that is why
RG cables are 75 ohmes... but they are wrong!

Here is the problem. Commercial CATV cables
are filled with PTFE foam, which has a dielectric
constant around 1,43. Guess what? The loss char-
acteristic is a function of the dielectric constant
(~SQRT(ER)), while impedance is a different func-
tion of dielectric constant (~1/[SQRT(ER)]). The op-
posing contributions of Er muddy the waters quite
a bit.

It turns out that the minimum loss impedance
for ER=1,43 is around 64 ohms, as shown in the
plot below (purple trace). For the record, for solid
PTFE (ER=2,2 yellow line) the minimum loss occurs
near 52 ohms. So it is serendipity that when we use
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50 ohm semi rigid coax cables with solid PTFE, they
give nearly the lowest possible loss for ER=2,2! Roy
Plunkett invented PTFE in 1938, well after the 50
ohm standard was in place.
www.microwaves101.com/encyclopedia/halloffam
e2.cfm#tplunkett

Loss versus impedance
10 mm diameter copper coax
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So why 75 ohms? Here is our guess. Often the
centre conductor of cheap cables is made of a steel
core, with some copper plating. The lower the im-
pedance, the bigger the diameter of the centre
core. An impedance 75 ohms probably was a com-
promise between low loss and cable flexibility.

Another microwave myth debunked here at Mi-
crowavesl01l.com! Are we not nerds?

Bloemfontein Amateur
Radio Club ZS4BFN

Die Klub vergader die eerste Dinsdag van
die maand om 18:30 by die Klubhuis te
CBC-Skool, Waverleyweg, Bloemfontein.
Die Klub se herhalers is die Naval Hill
herhaler - 145,600 MHz met Echolink; Brandkop
herhaler - 145,650 MHz en eersdaags die Springfon-
tein herhaler - 145,700 MHz op die N1.

The Club has a 2 metre beacon on 144,415 MHz
as well as a WSPR beacon on 5 290 MHz. Reports
are welcome at zs4bfn@mweb.co.za. The Club
holds the call sign 7P8BFN.

Web: www.zs4bfn.co.za

E-mail: zs4dbfn@mweb.co.za

Club Chairman: Andre v Rensburg, ZS4APA,
zs4apa@telkomsa.net

Club Secretary: Dennis Green, ZS4BS
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The YL Beam

Heather Holland, ZS5YH, zsbye.yl@gmail.com

he Internet of Things (loT) Institute re-
ports that radio amateur Limor Fried,
AC2SN, has been named as one of top 25
most influential women in loT.

Silicon Valley has a reputation for being a boy’s
club, but women are steadily making inroads in the
technology industry with many in leadership roles
related to loT.

In the list below, we celebrate the women in a
variety of roles in the 10T niche, ranging from ana-
lysts to CEOs to product designers.

See the loT Institute story www.ioti.com/iot-
trends-and-analysis/25-most-influential-women-iot

Limor Fried founded open-source hardware firm
Adafruit from her dorm room at MIT in 2005. The
company offers tools, equipment and electronic
components targeted at the maker audience in-
cluding loT technology.

Fried was also the first female engineer to
grace the cover of Wired magazine.

Pretoria Amateur Radio Club

Home of Amateur Radio
Tuiste van Amateur Radio

The Pretoria Radio Club was formed in 1929/30.
In 1935 the PRC was incorporated in Division 6 of
the SARRL. The club abandoned all activities dur-
ing World War Il and in 1944, PARC resumes its
amateur activities. In 1945, PARC rejoins the
SARRL after its own revival. PARC became an in-
dependent branch in 1946. The Pretoria Branch
became a Club affiliated to the League with its own logo in
1996. In 2015, a new Club logo was accepted.

PARC aims at - Promoting the interest of Amateur Radio -
Creating awareness of the club initiatives, through more active
public relationship programs both internal and external
through various media channels - Providing emergency and
public service communications when normal means of com-
munications are disrupted - Conducting programs and activi-
ties to increase the general interest and welfare of Amateur
Radio within the club and the bigger community through col-
lective initiatives and projects and Supporting lawful, responsi-
ble conduct by its members and the amateur fraternity in gen-
eral.

Regular events - Club flea markets - Monthly club
meetings on the first Saturday afternoon of the month at
14:00 CAT - RAE classes in preparation for the May and Octo-
ber Radio Amateur Exam - Club news bulletin every Sunday
morning at 08:45 CAT on 145.725 MHz and other HF frequen-
cies including Echolink.

Contact information: Web: www.parc.org.za
Club Chairman: Johan du Bruyn, ZS6JHB zs6jhb@gmail.com

Radio amateur in loT list

She has also been named as Entrepreneur mag-
azine's Entrepreneur of the year in 2012 and, this
year, was named as a White House Champion of
Change.

Monthly SARL Youth Net

The monthly SARL Youth Net is scheduled to take place every
second Sunday afternoon of the month from 15:00 UTC on-
wards on 7 070 kHz thus providing the opportunity for young
people interested in the hobby to share in the magic of ama-
teur radio.

Clubs are encouraged to use the opportunity to invite
young people to their club to operate under the auspices of a
licensed club member.

The Antique Wireless Association of
Southern Africa - ZSOAWA

Our aim is to facilitate, generate and
maintain an interest in the location,
acquisition, repair and use of yester-
day’s radios and associated equip- |
ment. To encourage all likeminded
amateurs to do the same, thus en-
suring the maintenance and preser-
vation of our amateur heritage.

Please visit our website: www.awasa.org.za. Sign up for
our monthly newsletter or download any backdated issues at
www.awasa.org.za/index.php/newsletters. Membership of
AWAGSA is free and by association.

We are on the air every Saturday morning, starting at 04:00
UTC on 3 615 AM, then 06:30 UTC on 7 140 SSB relayed on 14
140 to the Western Cape and 12:00 UTC on 7 020 CW. You
can also connect to our Echolink node to listen to the Saturday
SSB nets - ZSOAWA-L

The Wednesday evening AM net is held at 17:30 UTC on 3
615
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VHF, UHF, SHF and EHF News

Mike Bosch, ZS2FM, mikecbosch@gmail.com

The World of Radio Astronomy

t is not difficult to imagine that 100 years ago
the science of radio astronomy did not exist
nor were there any space rockets or satellites
orbiting the Earth or spacecraft travelling to
the Moon, Mars or beyond. Astronomers had only
observed our galaxy, the Milky Way and thought at
the time that this comprised the whole Universe.
The thought of man ever landing on the Moon
was regarded only as science
fiction. But it all started to
change in 1931 when Karl
Guthe Jansky, a young physi-
cist, accidentally discovered
radio emission from the
Milky Way, while conducting
a research project on 20,5
MHz (14,6 metres) to investigate static that caused
interference to radiotelegraph communications on
shortwaves. His employer, Bell Telephone Labora-
tories, did not see any value in this discovery and
assigned Jansky to another research project.
Nothing happened for the next five years until a
radio amateur and engineer
Grote Reber, W9GFZ, in
Wheaton, lllinois, USA, ap-
peared on the scene. Reber
™ \/as an avid HF DX hunter
and home brewer and after
working every DX country
on the air at the time, he
- started looking for new ra-
@ ldio fields to conquer. In
1936, he came across two scientific papers written
by Jansky about the radio emission from our Gal-
axy, which inspired him to research it further. At his
own cost he constructed the first-ever parabolic
dish antenna of 9,5 metre diameter out of tin pans.
It was not steerable and could only be adjusted in
declination, i.e. north/south, while the rotation of
the Earth would scan a strip of 12 degrees in the
sky in Right Ascension every 24 hours. Reber also
built several receivers and first tried a frequency on
3 000 MHz (10 cm) and then 910 MHz (33 cm), but
both receivers failed to receive anything because of
their high noise figures (NF). When he tested 160
MHz (1,87 metres) with RCA 955 acorn tubes in the
RF stages he could map the radio emission from
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the Milky Way, which emanated from the constel-
lation of Sagittarius, including several discrete radio
sources in other constellations such as Cassiopeia,
Cygnus and Taurus.

Grote Reber continued his research as well as
the mapping of the radio sky throughout the war
years and was the only radio astronomer in the
world at the time.

During the war, Stanley Hey in the UK discov-
ered radar reflections from meteor j
trails including microwave radiation
from the Sun, which was initially
thought to be radar jamming from
the Germans. After WWII, the sci-
ence of radio astronomy was born
as scientists encouraged the con-*= ‘
struction of several radio observatories in the UK at
Cambridge, Jodrell Bank and Malvern as well as in
Sydney, Australia. When the 6 metre optical tele-
scope on Mount Palomar came on stream, then as-
tronomers realized for the first time that there
were more distant galaxies with stars and the
known Universe grew in size.

The largest radio telescope in the world was
constructed at Jodrell Bank, a 76 metre parabolic
dish antenna, which made many discoveries. It was
later superseded by many Very Large Arrays such
as the 27-dish array at Socorro, New Mexico, USA,
the 305 metre spherical dish at Arecibo, Puerto Ri-
co, and more recently by the 500 Metre FAST radio
telescope in China. However, all these will be
eclipsed when the Square Kilometre Array (SKA) is

(Continued on page 29)
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completed in 2024 in Australia and South Africa.
The ALMA High Array with its 66 dishes, covering
frequencies from 31 — 950 GHz, already exists at
Atacama in Chile. Its frequency range extends
through Microwaves into the Infrared spectrum,
which enables it to penetrate clouds of gas and
dust.

What happened to Grote Reber, WI9GFZ? He
became a professional radio astronomer at Green
Bank, West Virginia, USA and in later years contin-
ued his research of Very Low Frequency emissions
from space at Tasmania, where he passed away in
2002.

What can we expect from the future super sensi-
tive radio telescopes?

These Extremely Large Arrays could penetrate
as far as the edge of the observable Universe. The
current distance to the edge of the Universe is cal-
culated at 46 billion light years from our galaxy, the
Milky Way and its diameter around 92 billion light
years that cannot be observed.

The SKA aims to solve some of the biggest ques-
tions in the field of astronomy.

The unprecedented sensitivity of the thousands
of individual radio receivers, combining to create
the world’s largest radio telescope will give astron-
omers insight into the formation and evolution of
the first stars and galaxies after the Big Bang, the
role of cosmic magnetism, the nature of gravity,
and possibly even life beyond Earth. If history is any
guide, the SKA will make many more discoveries
than we can imagine today.

Was Einstein right about gravity? The SKA will in-
vestigate the nature of gravity and challenge the
theory of general relativity.

What generates giant magnetic fields in space?
The SKA will create three-dimensional maps of cos-
mic magnets to understand how they stabilize gal-
axies, influence the formation of stars and planets,
and regulate solar and stellar activity.

How were the first black holes and stars formed?
The SKA will look back to the Dark Ages, a time be-
fore the Universe lit up, to discover how the earli-
est black holes and stars were formed.

Are we alone? This is the greatest mystery yet to
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be solved. The SKA will be able to detect very weak
extra-terrestrial signals and will search for complex
molecules, the building blocks of life, in space.

Amateur Radio — A Gateway to Science and Tech-
nology

The theme for the South African Radio League
this year is “A Gateway to Science”. Nico van Rens-
burg, ZS6QL, the new president of the SARL, said he
believes that this theme should remain the over-
arching theme for the next few years and direct the
activity of the South African Radio League in taking
amateur radio forward to 2020 and beyond.

This is a far-reaching decision and could mean
that Amateur Radio should advance and try to keep
up with modern radio developments. Amateur Ra-
dio comprises many facets that will appeal to many
enthusiasts as well as the younger generation. We
have to keep up with modern developments in ra-
dio science such as the new Software Defined Ra-
dio (SDR) systems that will become the future radio
technology. Fortunately, there are already many
kits available for the younger generation to experi-
ment with.

The greatest science project to be constructed
in the 21* Century is the Square Kilometre Array
(SKA), which is shared between Australia and South
Africa. The Low Array covering 50 — 350 MHz will
be constructed in the Outback of Australia, while
the Mid Array will be built in our own radio back-
yard the Karoo, covering 350 MHz — 14 GHz and
comprising thousands of dishes. It will be the most
sensitive radio telescope in the world that could
penetrate to the edge of the observable Universe.
Just imagine the numerous and unknown discover-
ies it could make. Then as usual, some aspects of
this professional radio technology could filter
through to amateur radio science and advance it
further. This is what happened when Professor Joe
Taylor, K1JT, and a radio astronomer, introduced
the digital weak signal technology to amateur ra-
dio.

Great Opening to Reunion Island on 144 MHz
John, ZS2AH, at East London heard the FR5DN
beacon in the afternoon on Monday 29 August on
144,418 MHz JT65b first period. Ken Victor, ZS20C,
at Port Elizabeth, also copied it. Later that evening
around 19:00 CAT, Hugo, ZS5HV, worked Phil,
FR5DN, on JT65b, SSB and FM. Not bad for some-
one who only came on the air a year ago?
(Continued on page 30)
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Lee ZS5LEE joined him on digi-
tal and recorded signal strength up
to —17 dB. They copied the beacon
signal throughout the night that
peaked at 03:00 CAT.

At 05:40 CAT, Andre, ZS2ACP,
at Port Elizabeth hooked up with
Phil, FR5DN, on JT65b, and ten
minutes later both Hugo and Lee
worked Phil again on SSB with 5/7
reports both ways.

John, ZS2AH, said that he could still hear the
beacon at 09:00 CAT, but he, Peter, ZS2ABF, and
Hennie, ZS2HC, who are all three from East Lon-
don, had to wait until Tuesday evening before they
could work Phil on SSB. Peter could copy Phil at S9+
and then worked him on FM too, while John’s 25
Watts only registered S5 in Reunion Island, Hennie
made his first-ever DX contact on VHF. Congratula-
tions to Hennie and Hugo.

Namibia

Transatlantic Tests marred by bad weather and
strong winds

Pieter Jacobs, V51PJ, at Rosh Pinah informed us
about the tests. He says, “Nothing, nil, zilch! Mar-
cos, PYIMHZ, went down to the sea, but while
testing the wind picked up very strongly, trees
were blown down and he had to pack up and move
inland. We are going to try again in January 2017.
We are also going to do 6 metre tests too, probably
by next week as | am waiting for a new matching
box for my 6 metre Yagi. It is on its way and | will
pick it up during next week at the courier depot in
Alexander Bay. Nevertheless, yes we are still posi-
tive and looking at every opportunity.

“Conditions to ZD7VC started to pick up but bad
weather moved in again at St Helena Island and
conditions did not maximize. However, it is there
and we must just be aware of it. Reunion Island
had quite a nice opening over a two-day period and
a few more amateurs in ZS2 and ZS5 were added to
the FR5DN 2 metre list. Again that is VHF, trying
and trying is the only way. 73 de V51PJ."

2016 Orionids Meteor Shower

The Orionids meteor shower is one of two me-
teor showers created by debris from Comet Halley.
The Eta Aquarids in May is the second meteor
shower created by debris from this Comet. Halley
Comet takes around 76 years to make a complete
revolution around the Sun. It will next be visible
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from Earth in 2061.

In 2016, the Orionid meteor shower will be visible
from 2 October to 7 November. The shower is ex-
pected to peak on the night of 20 October and ear-
ly morning of 21 October. Orionids tend to be ac-
tive every year in the month of October and during
its peak up to 20 meteors are visible every hour.
The best time to view the Orionids is just after mid-
night and right before dawn.

"Don't Answer a CQ DX Call from Aliens"

Professor Stephen Hawking, a renowned British
astrophysicist, says as he grows older he is more
convinced than ever that we are not alone in the
Universe. He has advised us earthlings to be ex-
tremely wary about answering any signals from al-
iens when they eventually come calling. He was re-
ferring to the recently discovered exoplanet, Gliese
832c located only 16 light years from Earth and
said that one day we might receive a signal from a
planet like this, but we should be wary of answer-
ing back. Professor Hawking believes there could
very well be life on Gliese, but imagines a meeting
between the two alien civilizations as something
that would resemble Christopher Columbus
meeting Native Americans that did not turn out so
well.

Astronomers at the University of New South
Wales have named this exoplanet Gliese, which is
larger than Earth and orbits a red dwarf star in un-
der 36 days. It receives the same average energy as
does the Earth from the Sun and falls in the habita-
ble zone. This exoplanet is just the right distance
from its sun, which could allow liquid water to exist
on a world's surface. It is just a stone throw from
the Earth in the cosmic scheme of things, which
makes Gliese one of the top three most Earth-like
exoplanets ever discovered and the closest from
one to Earth of all three.
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RaDAR — The Prodigal Son
Eddie, ZS6BNE

or quite a few years now, | have left the
standard dipole in search of a truly rapid-
ly deployable, multiband, effective, an-

tenna for use with RaDAR.
| have tried open wire fed, random length di-
poles, various configurations of the W3EDP, delta
loops (good), open wire fed delta loops, manually
tuned end feds (good), The FUCHS multiband end
fed, wire J-Poles (they work) the ZS6U minishack
special and also the ZS6BKW multiband open wire
fed dipole (similar to the G5RV) not to mention the
9:1 UNUN fed long wire (multiband but shocking!).

':ﬁ ' y ",'. 3

The closest to my goal, for specifically RaDAR,
were the resonant length end feds, especially the

A 3 :
single band manually fine-tuned ones (they work
WELL and the earth / counterpoise is not that much
of an issue).

| guess what brought me back to reality was
seeing the SWR as the AT-897 ATU tuned the 9:1
UNUN fed long wire during the recent African DX
contest. SHOCKINGLY HIGH SWR. OK | have worked
DX running QRP with this antenna but things do not
look quite as right as they could be!

My thoughts returned to the link dipole (I had
tried one once too) and | drew up a chart of calcu-
lated resonant lengths for an inverted vee. Being
RaDAR, it is quite unlikely that the antenna ever be
deployed as a dipole, which is just not going to hap-
pen, so the lengths were calculated as if the anten-
na would always be an inverted vee.

(Continued on page 32)

ZS6BNE RaDAR HF dipole linked antenna
Biased towards CW / Digital modes

IBand  |Mid frequency |[Leg length (m) |Difference (m) |[Links |Colour
10m 28.1 2.5 0] N/A White
12m 249 2.8 03 X
15m 211 3.3 0.5 X
White
20m 14.1 5.0 ok R
om 71 9.8 2.9 N/A White
A:;.:x
Shen / //
o 31
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| built the antenna this weekend. It took me a
while. Although not quite the best for RF, | used
crimp on bullet connectors. | might add that the
crimp on idea works great for RaDAR if you want to
put something together quickly in the field!

| did a few SWR tests last night and found one
or two places where | had measured incorrectly
and after trimming, | had perfect SWR on my FT-
817ND’s meter. The antenna is rapidly deployable
and will fit together pretty nicely with my painters
pole RaDAR mast.

Rolling up the antenna when packing up was al-
ways an issue but | included a facility using chop-
ping board where the coax meets the antenna. |
guess | could have made it more compact but the
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general idea seems to work OK. The next one | will
build will include all the improvements | may see fit
while doing actual deployments.

All ready for the summer QRP contest!
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Lunar-Orbiting Amateur Radio Satellite Could Result from

NASA Cube Quest Challenge

ARRL Letter

NASA Cube Quest Challenge (CQC team
partnered with AMSAT-NA is among the
five CQC teams to receive $20 000 each
from the space agency as part of a com-
petition that could lead to a lunar-orbiting Amateur
Radio satellite
www.nasa.gov/directorates/spacetech/centennial
challenges/cubequest/index.html.

The Ragnarok Industries Nano-Satellite Compa-
ny team www.ragnarokindustries.com comprised
of former NASA Goddard Space Flight Centre PhD
engineering interns, is designing the 6-unit (6U)
Heimdallr CubeSat to test advanced propulsion and
communication technologies for lunar and deep
space missions.

AMSAT would develop the 5 GHz uplink/10 GHz
downlink - the so-called "five and dime" paradigm -
Phase 5 Amateur Radio transponder for the space-
craft, and AMSATs Ground Terminal initiative is
supporting the effort. The Heimdallr team was
among five teams to score highest in the first of
four "ground tournaments" (GT-1) making up the
initial phase of the S5 million CQC, although it
missed out on another $30 000, because it was not
among the top scorers in the second ground tour-
nament. The three teams with the highest total cu-
mulative scores will be offered rides as secondary
payloads on the first Space Launch System mis-
sion/Exploration Mission 1 (EM-1) in 2018.

"Cube Quest is an opportunity for non-
government CubeSat developers and builders to
compete in lunar orbit and deep space for accom-
plishments in communications, navigation and lon-
gevity," said CQC Competition Manager Jim
Cockrell of NASA's Ames Research Centre. Cockrell
likened a ground tournament to a "mission concept
review," where teams present initial spacecraft de-
signs, and no hardware is involved.

AMSAT P5 Project Manager Howie DeFelice,
AB2S, said that at the end of the SLS mission, AM-
SAT would take control of the satellite and operate
it in lunar orbit.

"This will be AMSATSs first P5 satellite," DeFelice
said. "It will also be the most advanced satellite
since AO-40, even though it will be smaller than
AO-10 and AO-13. At 6U it will be about the size of
two reams of paper stacked together." DeFelice
said Ragnarok is in the running for a launch, "but it
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is very competitive
and we are under-
dogs."

The ultimate goal
of the competition is
to send CubeSats into &
lunar orbit or deep§
space. NASA is offer- =
ing a total of $3 mil—m
lion in prizes in the
Successful projects would go
into space as secondary pay-

loads on the first Space
Launch System mission /Ex-
ploration Mission 1 (EM-1) in
2018. [NASA graphic]

"Lunar Derby" portion
of the competition -
both for being able to
enter lunar orbit and
to meet communica-
tion and longevity
goals.

The Heimdallr satellite - named for a Norse dei-
ty - plans to test advanced propulsion and commu-
nication technology. According to information filed
for International Amateur Radio Union (IARU) Sat-
ellite Frequency Coordination, Heimdallr would be
a 3-axis stabilized 6U CubeSat weighing approxi-
mately 8 kg. It would have a cold-gas thruster and a
star tracker for navigation. Deployable, gimballed
solar panels would produce up to 100 W of dc pow-
er. Electric propulsion will be used to achieve lunar
orbit. The on-board communication gear would use
a combination of omnidirectional and directional
patch antennas on one side of the spacecraft.

The first part of the Heimdallr mission is to pro-
vide telemetry, tracking and command to obtain
lunar orbit, the second is the data downlink experi-
ment, and the final component is to provide a two-
way regenerative repeater and analogue repeater
in lunar orbit for the lifetime of the satellite. The
omnidirectional, directional and analogue tran-
sponders would downlink in the 10 GHz band,
while the uplinks would be near 5,6 GHz.

"Heimdallr will feature non-volatile and non-
energetic electric propulsion to reach lunar orbit,"
Ragnarok Industries explains on its website. "By not
having a pressurized vessel or carrying dangerous
chemicals, Heimdallr will be one of the safest 6U
CubeSats" aboard NASA's EM-1 Mission in 2018.
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The ZS1CDG Crossword Puzzle

Chris Gozzard, ZS1CDG

[

in

n 12

13

Across

2. Opposition to the flow of current.

4. Increasing the power of a signal.

6. The ability to store energy in an electric field be-
tween the plates.

10. Colpitts or Hartley?

11. Dots and dashes.

14. Converts A.Cto D.C.

15. The rate of flow of charge.

16. The time taken for one complete cycle.
18. The number of cycles per second.

Down
1. One billionth.
3. Used to change (transform) the voltage and cur-
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rent of an AC signal.

5. A device that allows a transceiver to transmit
and receive on a frequency band other than the
ones it was originally designed for.

7. Watt?

8. Used to measure current.

9. NPN or PNP?

12. A material through which electric current can
pass.

13. Electrical circuits that allow signals of particular
frequencies to pass.

17. Load - A high-powered resistor that can
be connected to the antenna port of a transmitter.

The answers will be revealed in the November issue
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Higher Bands will pick up this autumn (northern hemisphere);

Data suggest smaller Solar Cycles lie ahead

ARRL Letter
ropagation guru Carl Luetzelschwab,
K9LA, says that, while conditions on 12
and 10 metres will pick up as they always
do in the fall, F, propagation on those
bands will decline thereafter, with only sporadic E
during the summer months as a possible saving
grace. On the other hand, the lower bands - 160, 80
and 40 metres - should be good going forward and
20 and 17 metres will be the mainstays of daylight
HF propagation. Luetzelschwab offered these ob-
servations during a 23 August World Wide Radio
Operators Foundation (WWROF)-sponsored webi-
nar "Solar Topics - Where We're Headed." http://
wwrof.org/webinar-archive/solar-topics-where-
were-headed/. He said data suggest that Solar Cy-
cle 24, the current solar cycle, will bottom out in
2020 and he advised that radio amateurs may
need to lower their expectations on the higher
bands (and 6 metre) looking beyond that.

"I think the only conclusion we can make with
some confidence is that we are headed for some
small cycles," he told his audience. He cited various
evidence related to the Sun's polar fields - which
appear to be decreasing in strength, A index trends,
and cosmic ray data to support his assertion. Luet-
zelschwab cautioned, however, that past perfor-
mance does not necessarily predict future perfor-
mance.

"There seems to be a good correlation between
how long a solar minimum is and the next solar cy-
cle," said Luetzelschwab. "The longer you spend at
solar minimum, the smaller the next cycle."

He observed that amateurs active since the
1950s and 1960s have experienced short inter-
cycle solar minimums of approximately 2 years, un-
til the one between Solar Cycle 23 and Solar Cycle
24, which lasted about 4 years. He also allowed
that the science is not fully understood, and that
some things appearing to be patterns may just be
coincidences.

On the other hand, he said, it looks like the
downward trend of disappearing sunspots has lev-
elled off, suggesting that Solar Cycle 25 may see a
lower smoothed sunspot number as opposed to ze-
ro or near-zero sunspots.

Counting those sunspots can be a subjective
business. "That's a tough job," he said of the task,
noting that it appears observer bias also has been a

Radio ZS October/Oktober 2016

factor over the years,
affecting historical sunspot
data. "We now have new cor-
rected data that are believed
to be more accurate." s

Luetzelschwab's  article e
"The New Sunspot Numbers," QJ
appearing in the October is- "
sue of QST, discusses the new sunspot numbers.

Luetzelschwab cited historical sunspot cycle da-
ta going back centuries - including the "Maunder
Minimum" of zero and near-zero sunspots between
the years 1645 and 1715 and a later, less-drastic
"Dalton Minimum." He pointed out that over the
last 11,000 years, 19 notable grand maximums - in-
cluding Solar Cycle 19 and the cycles around it - and
27 notable grand minimums were recorded. "We're
likely to have more of both grand maximums and
grand minimums in the future," he predicted. The
current system of numbering sunspot cycles begins
with Solar Cycle 1 in the mid-18th century.

"We don't fully understand the process inside
the Sun that makes solar cycles," Luetzelschwab
said. "Thus, you should exercise caution with state-
ments seen in the news."

-

ot Pr A AL /ST P A

A chart of 10,7 centimetre solar flux from 2000 to 2016.
NOAA Space Weather Prediction Centre graphic

Poor Propagation?
I ain't got poor propagation...
| just ain't workin' anything!
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“Innovate” = I-no-wait, | must do it now

Leon Uys, ZR6LU

27

Dictionary: in-no-vate('ina vat), “i-no-vait
To make a change to something

usually on Sunday afternoon when the shops are closed and it can’t wait for Monday, but when it is completed it

actually turns out to be neat.

“There is nothing more permanent than a temporary fix”- Bruce Rodrigues
'R

n typical Amateur fashion, | returned from yes-
terday’s Flea Market with a box full of stuff
that | really need. For example, a 12 volt light.
My wife’s first question was: “so where are
you going to use that?” So | decided that for once
and for all | will settle the argument and make
something that works. Just to prove a point.

So | had this square 12 v 10 watt LED light and |
wanted to make a useful portable torch out of it. |
tested it with a 12 v/7 Ah battery and it works. So
where to find a suitable plastic box?

After trying out anything from a milk carton to a
swimming pool acid container, my eye fell upon the
discarded blue HTH box that used to contain the
test kit. It is almost the right size, except it had
some dividers in the inside. Using my Dremel | cut
out all the ribs and pieces to make space for the
battery and | mounted the light on top.

Now | need a handle and out of the scrap heap
pops an old gutter bracket. Bending the ends over
and screwing them to the blue box, it fits perfectly.

Adding a switch and a charging socket and | am the

Antique Wireless Association Va

he aim of the AWA Valve QSO party is to

create activity on the 40 and 80 metre

bands. It is a phone only contest using

AM and SSB. Preferably, valve radios, or
radios with valves in them may be used. No linear
amplifiers may be used.

The AM QSO Party takes place from 13:00 to
17:00 UTC on Saturday 8 October 2016 and the SSB
QSO Party runs from 13:00 to 17:00 UTC on Sunday
9 October 2016. Activity takes place between 7 063
to 7 100 kHz and 3 603 to 3 650 kHz.

The output power may not exceed 100 w, un-
less the rig itself has a higher output power
(FTDX400, etc.)

The exchange is your call sign, a RS report, a
consecutive serial numbers starting at 001 and the
type of radio used, e.g. HT37 TX. You score - All
valve radio: 3 points per contact, Hybrid radio: 2
points per contact or Solid State Radio: 1 point per
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proud owner of a new torch.
Ons sé mos 'n Boer maak ‘n plan.

Now it is your turn

Please send me a picture and a short descrip-
tion of an item that you made or used in a com-
pletely unconventional way, not the way it was
originally intended.

lve QSO Party

contact

Certificates will be awarded to the first three
places in each category — AM and SSB. The log
sheets must be submitted by 23 October 2016 to
andyzs6ady@vodamail.co.za.
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Wireless in the Trenches - W/T. R.E.

Brian Austin, GOGSF - (Part the second

The BF Set

Among the first wireless sets to be used in the
trenches by the British Army was one known
officially as the Trench Set, Spark, 50W, but they
were much better known by those who used them
as the BF set (Figure 5). Whether this was a deroga-
tory term (given the common use of those initials
for something quite different in those days) is not
certain but the fact that the equipment was de-
signed to be very simple to use suggests some truth
in that. However, when a visiting general or other
dignitary put in an occasional appearance at some
Signal establishment or another, the operators
would demonstrate the workings of the ‘British
Field’ set, thereby preserving decorum.

Figure 5. The BF set or Trench Set, Spark with its spark
gap clearly visible

The BF set, with its various cables and the poles
to support its aerial, was light enough to be carried
by three men. However, carrying the 20 Ah accu-
mulators required to provide the power to sustain
its operation for the often-lengthy military engage-
ments was another matter. Many more men were
‘volunteered’ for that task. The BF set spark trans-
mitter and the biased carborundum crystal detec-
tor (but without any amplification) in the receiver
operated at wavelengths of 350, 450 and 550 me-
tres or from about 545 kHz to 860 kHz. These were
the agreed wavelengths following careful coordina-
tion with the Royal Flying Corps (RFC) who were, by
that stage of the war, making considerable use of
wireless communications between their aircraft
and ground control stations.

The aerials used within the trenches depended
very much upon the circumstances prevailing at the
time. If these (and especially the enemy machine
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gunners) permitted, then
two fifteen foot (4,5 m)
poles were erected as far
apart as was practicable,
but typically between 40 and 150 feet (12 to 45 m)
apart and an insulated wire was strung between
them. The aerial was generally fed off one or other
end but later, based on experimentation back in
England; it was used in a T configuration with a sin-
gle wire dropped down from the centre of the span
to the BF set suitably positioned in a trench below.
An earth mat, or net of copper mesh was always
used with both aerials, in an attempt to achieve the
necessary low-resistance ground connection.

Wires, Tees and Ground Aerials

It is worth considering these various antenna
configurations for a moment because it is, after all,
the effectiveness of the antenna that determines
whether a radio communications link works or not.
One would indeed expect this rather short T aerial
to preform better than the much longer end-fed
version for two reasons. First, the vertically polar-
ised signal it produced would propagate far better
in the ground-wave mode than the horizontal com-
ponent radiated by a horizontal wire. The other
factor is that a T aerial has the benefit of considera-
ble capacitive loading from its horizontal top-
section. This helps to maintain an almost constant
current distribution along the vertical wire, thereby
improving its radiation efficiency compared with a
simple vertical element without top loading.

But often such ‘ideal’ aerials could not be put
up and then all that the wireless operator (‘Sparks’,
of course) could do was to throw out as long a
length of insulated wire as he could manage. In ac-
tual fact, the practice was to throw out two lengths
of wire, in opposite directions, with the BF set be-
tween them. This ‘ground aerial’, a dipole or dou-
blet as we would recognise it today, did radiate to
some extent but it was severely compromised and
worked worst of all when the ground around the
aerial wire was wet, as it frequently was in winter.
However according to Schonland, some very im-
portant messages were passed using these inade-
guate aerials and, frequently, enemy counter-
attacks were repulsed as a result.

As an illustration of where the BF sets were de-

(Continued on page 38)
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(Wireless in the Trenches from page 37)

ployed during those terrible days in 1916, there is a
useful map in Schonland'’s article (Figure 6). What is
so evident was the tortuously slow rate of advance
possible during the First Battle of the Somme. Mo-
bile warfare it most certainly wasn‘t. In three

7% Ty A RS - - 5 A
Figure 7. The Loop set aerial on a bayonet stuck in the

ground
38

Figure 6. A map showing the use of wireless during the First Battle of the Somme, September 1916

months, the front line moved no more than twenty
kilometres. However, it is also clear that the vari-
ous BF sets, with their frequently inadequate aeri-
als, were capable of working over those sorts of
distances from places whose names are now very
much part of WWI history and its folklore. Wireless
was certainly making its mark on the battlefield.

Loops and CW Sets

In 1917 a new wireless set was introduced.
Claimed to be ‘extremely portable’® (though this is
surely a relative term) it was, to give it its formal
title, the W/T Set Forward Spark 20 Watt B. Howev-
er, it soon became known as the Loop Set. The rea-
son was its peculiar aerial, a small collapsible
square loop of brass tubing just a metre per side
that could be clamped to a bayonet and then
rammed into the ground, see Figure 7. Its opera-
tion was particularly simple, making it most suita-
ble for use by technically unskilled operators.

Of course, their ability to send and receive the
Morse code was still a sine qua non. The other fea-
ture of the Loop Set that made it unlike every other
wireless set then in use was the frequency at which
it operated. This was the true short-wave set. It
worked on one of two fixed wavelengths of 65 and
80 metres and was claimed to be effective over a
range of 2 000 yards (1 828 m)*.

Also novel was the method of tuning the trans-
mitter. Instead of having within the transmitter a

(Continued on page 39)
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(Wireless in the Trenches from page 38)

selectable resonant circuit that determined the op-
erating frequency, as is normal practice, it used the
loop aerial itself to provide the inductance with
both the resonating capacitor (or condenser in
those days) and the transmitter’s spark gap,
housed together within a small ebonite box on
which the loop was mounted. It is interesting to
note that this is probably the earliest use of what
we would now call an electrically small loop anten-
na, sometimes (though misleadingly) called a
‘magnetic loop’.

The rest of the transmitter, usually below
ground level within a trench, consisted of a high-
tension supply and a Morse key connected to the
loop by 20 feet of cable. In a separate case was the
receiver. This too was very advanced for its time for
it included two triode valves, the new French type
known as the Telegraphia Militaire or TM valve,
perhaps better known as the R valve when in civil-
ian use. Its role was as audio amplifiers following
the detector.

It should be appreciated that spark transmitters
made their own peculiar sound, rich in audio tones,
which could be heard over earphones. A most in-
teresting demonstration of these sounds, made re-

» r .
kst

Figure 8. The W/T Trench Set CW Mk1, 30 Watt
Radio ZS October/Oktober 2016

cently by Dr Jack Belrose, VEZCV, can be found on
the internet link®.

That same year, 1917, saw an even greater ad-
vance in wireless telegraphy when a continuous
wave (CW) transmitter was developed at Wool-
which, based on a design by Major Rupert Stanley
of the Royal Engineers. Not surprisingly, it became
known as the CW set when it went into service
midway through the year (Figure 8). It contained a
single TM valve used as an oscillator when trans-
mitting and as a regenerative detector when receiv-
ing.

In later versions, two valves were used in the
receiver: one as the oscillating detector, the other
as an audio amplifier. At a DC input power of about
30 Watts the set covered a frequency range from
around 220 kHz to 600 kHz and it used the usual
long wire aerial and earth mat arrangement de-
scribed above.

Performance in Battle

According to Schonland, the CW set proved to
be very effective in battle even when circumstances
demanded that the aerials be as low and as short
as possible. The CW set was, he said, of
“incalculable value to artillery and other units” and
he went on to describe with much verve and en-
thusiasm how those sets found particular favour
with the ‘gunners’”.

“If difficulty was experienced in laying and
maintaining telegraph lines for infantry ‘command"
purposes, the difficulty here was still more acute.
The cry from the artillery was for more CW sets and
still more! With the Forward Observation Officer in
his OP, with the guns themselves or with the head-
qguarters of the artillery brigade, the valves of the
CW sets were flickering night and day and that
their success was great is beyond any doubt.”

Similarly, he told how the Canadian Independ-
ent Force used the CW set to great effect when en-
gaged in highly mobile operations. Evidently, this
“most formidable collection of armoured cars, ma-
chine guns and pompoms mounted on cars and lor-
ries" set forth or, as he put it much more expres-
sively, “sailed into the blue" to engage machine
gun nests and anti-tank guns with great success.
One car carried a CW set, though he omitted to
mention what antenna it carried, with which it
maintained contact with its headquarters behind
the line, thereby keeping it informed “of the pro-
gress of events elsewhere".

(Continued on page 40)
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Figure 9. A map showing the disposition of the British
First Army and its wireless communications prior to the
great offensive in August 1918

Similarly, parties of scouts working as special
observers all along the front line sent back their re-
ports by wireless and they were always using the
CW set. It is interesting to note that this activity
was very similar to that of the unit known as
‘Phantom’ in the next war. The distances over
which they communicated “without the slightest
trouble,” according to Schonland, were from ten to
twenty miles. No mean feat, one has to admit, giv-
en the fact that the aerials, whatever their size and
configuration, would, per force, have been very
small when measured in terms of wavelengths; the
criterion of performance.

Control and Coordination

Naturally, when wireless began to play an in-
creasingly important part in military operations
(and never forgetting that the enemy was so
equipped as well), the need for careful planning,
control and coordination was paramount. The prox-
imity of various military formations one to another,
and the number of different wireless ‘nets’ which
served each. is shown in another map from W/T.
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R.E. (Figure 9). These nets were arranged in what
was then called the Group System serving Army,
Corps, Division and Brigade, as well, as all the for-
mations below them.

Different types of wireless sets were used at
various levels of command and in different areas.
To illustrate how this was all done, Schonland in-
cluded a table, reproduced on the next page, as
well as a diagram showing specifically how the
wireless nets were established for control of the ar-
tillery and the communication with the RAF whose
aircraft provided target spotting for the guns on the
ground (Figure 10).
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Figure 10. A diagram showing the communications with-
in the artillery and also with RAF target-spotting aircraft

ALLOTMENT OF WAVELENGTHS AMONGST VARIOUS
ARMS OF THE SERVICE

A SPARK A CONTINUOUS WAVE

Metres Used by Metres Used by

65 and 80 Loop sets 600 - 2000 Artillery

100 - 300 R.AF. Anti-Aircraft

350, 450, 550 B.F. Trench sets Scouts and observing parties
600~ 1000  Tanks and Cavalry Tanks

1100 G.H.Q and Army H.Q. R.A'F. ground stations

The biggest problem with all complex military
wireless networks like this is the possibility of inter-
ference between the various users. It was there-
fore necessary not only to allocate operating fre-
guencies judiciously but also to monitor the activity
and take the appropriate corrective action if neces-
sary. This was the job of control stations that
searched from wavelength to wavelength and lis-
tened in for long enough to detect both interfer-
ence and poor operating procedures. Once more,
as Schonland relates, the Canadians distinguished
themselves by making a CW receiver “capable of
simultaneous reception on seven wavelengths" to
aid in this monitoring process. This engineering feat
will have enhanced their monitoring capabilities no
end!

(Continued on page 41)
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(Wireless in the Trenches from page 40)
Monitoring and Deceiving the Enemy

Wireless techniques soon found their way into
the intelligence-gathering world. Both sides moni-
tored each other’s transmissions and so messages
were, of necessity, encoded. This immediately saw
the establishment of what were called ‘Wireless
Observation Groups’ whose activities involved both
wireless direction finding or, as it was called at that
time, position-finding (PF), as well as the decoding
of enemy messages. This latter activity, according
to Schonland, involved the recruiting of acrostic-
solvers from amongst the ranks of readers of the
daily papers whose acrostics or crossword puzzles
provided “a good preparation for wrestling with
German messages". Such skills and similar training
were to prove rather important during the next en-
counter too!

Wireless direction finding made great strides
during those frightful days on the Western Front.
Again, it was the part played by the thermionic
valve that was significant, as were the improve-
ments made to the well-known Bellini-Tossi
crossed-loop DF aerial system. By using high gain
valve amplifiers it proved possible to decrease the
size of the DF antennas and even to dispense with
the rather bulky (and heavy) goniometer system in
which one multi-turn coil was rotated within anoth-
er as the means of finding a null in the received sig-
nal.

The greater sensitivity provided by the valves
meant that the Bellini-Tossi loops themselves could
be made much smaller and therefore were easily
rotated to achieve the same purpose.

From W/T R.E. to 21 Army Group

In mid-1918 Basil Schonland was promoted to
the rank of captain and was placed in charge of all
wireless communications in the British First Army
preparing for the advance from Arras to Mons. At
the age of just 22, he had reporting to him 30
officers and more than 900 men and was responsi-
ble for over 300 wireless sets. Before this, at the
end of 1916, he had left the front line and was
posted to the Central Wireless School at Montreuil
where he served as Wireless Research Officer
attached to the Wireless Experimental Section BEF
and also as the instructor-in-charge of officers’
courses of instruction. There, during 1917, he and a
fellow officer by the name of Spencer Humby car-
ried out some research on using a triode valve as
an oscillator®.
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P . .
Figure 11. Colonel Basil Schonland soon to become
scientific adviser to Montgomery in 1944

In a letter home, written in July 1918, Schon-
land told his younger brother that “GHQ are mak-
ing a wonderful new wireless set as a result of that
research that Humby and myself undertook”. Natu-
rally, the results of their research were kept secret
during the war but they were published in 1919 fol-
lowing similar work back in England, published the
year before, by another RE Signal Service officer by
the name of Edward Appleton. Appleton, of course,
was soon to make his mark in an entirely different
aspect of radio communications as the discoverer
of the ionosphere’. Together, those two papers
proved to be of much significance in the early days
of CW wireless systems.

Schonland was not a professional soldier. After
the war be returned to Cambridge to continue his
research under the direction of Lord Rutherford but
not before the Army had tried very hard to keep
him. He was offered the position of Chief Instructor
in Wireless in the British Army and with it the rank
of major. But he was intent on pursuing a scientific
career and he declined. However, he was not lost
to the colours. In 1939, at the outbreak of war, and
now back in his native South Africa, where he was a
world-renowned expert on lightning, he took on
the task of developing a radar system for the de-
fence of South Africa's very long coastline. That
work soon brought him to England where he be-
came Superintendent (in the rank of colonel) of the

(Continued on page 42)
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Army Operational Research Group (AORG) and in
1944 he was appointed scientific adviser to the
Commander-in-Chief, 21 Army Group, General Sir
Bernard Montgomery. This was just prior to the D-
Day Landings and the invasion of north-west Eu-
rope by the allied forces under the overall com-
mand of General Eisenhower.

Brigadier Schonland (Figure 11) served with dis-
tinction in that role and was awarded the CBE (mil.)
to follow the OBE (mil.) he‘d received after the First
World War. Once the war was over he again re-
turned to civilian life in South Africa to be appoint-
ed the founding President of the Council for Scien-
tific and Industrial Research (CSIR) and then, on re-
turning to England in 1954, he ultimately became
the Director of the Atomic Energy Research Estab-
lishment at Harwell from where he retired, with a
knighthood, in 19608,
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The Museum Piece
Dennis Green, ZS4BS

t the turn of the previous century, spark

transmitters were used to generate elec-

tromagnetic waves by exciting an aerial

circuit. These transmitters were first de-
veloped in or around 1878 by a number of re-
searchers. The physicist Heinrich Hertz used one in
1882 to demonstrate the validity of Maxwell's
equations. The receiver used was a simple loop of
wire with a spark gap. Reception was a matter of
observing the spark jump across the gap. Hertz
never saw any use for this invention. It was there-
fore left to Marconi to commercialise "wireless.”
Although Nikolai Tesla saw possibilities for
"electromagnetic waves,” he seemed more inter-
ested in using them for power distribution.

In essence, a radio transmitter is an antenna
coupled to a tuned circuit that is maintained in a
state of oscillation. Today we maintain this state
using a transistor (or vacuum tube) circuit. A spark
transmitter uses a spark gap to intermittently gen-
erate oscillations. When the capacitor in the tuned
circuit is charged to a sufficiently high voltage, a
spark is generated across the spark gap. This tem-
porarily ionises the air in the path of the gap, mak-
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over the years with information, numerous illustra-
tions and documents. Sincere thanks too to Dr
Mary Davidson, Schonland’s daughter, for permis-
sion to use the photographs of her father.
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Spark Transmitters
http://www.awasa.org.za/

ing it conductive. Energy is exchanged between the
inductive and capacitive elements until the spark
can no longer be sustained. This usually amounts to
only a few oscillations. A few moments later, the
capacitor is recharged, and the process repeats. A
simple analogy from acoustics would be a bell
(tuned circuit) being regularly struck by its clapper
(the spark).

é Sg;g/f

Inductio,
Hey Coil

Fic. 42. SiMPLE SPARK TRANSMITTER

In the simplest transmitters, the inductor may
be a coil wound on an open frame, and the capaci-
tor may be the natural capacitance between the
antenna and ground. | measured it here, and it
amounted to 750 pF on my long wire antenna. The

(Continued on page 43)
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(The Museum Piece from page 42)
high voltage (10 000 volts or more) needed to
charge the capacitor and generate a spark was pro-
duced by an induction coil, or from an alternator
and step-up transformer.

e~ 80C:---—>]
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Fic. 43. THE SPARK TRAINS ARE RELATIVELY FAR APART
The selectivity of the simple circuit just de-
scribed left a great deal to be desired and it was
not particularly efficient at coupling the generated
power to the antenna. It tended to transmit on all
frequencies at once.

(LA LA

Coupled Circuits

More complicated circuits used an antenna
coupling transformer and a fixed capacitor to tune
the transmitter to a given frequency. The antenna
was coupled to the secondary of the transformer
and there was a further antenna-tuning coil. Cou-
pling the circuits correctly was essential, since un-
der conditions of correct coupling, the secondary in
the antenna circuit would resonate for a long peri-
od at the transmitted frequency. In a coupled cir-
cuit, close coupling produces a double peak in the
tuning selectivity curve. Loose coupling produces a
single peak and does not overload the primary cir-
cuit. The result of loose coupling is a cleaner trans-
mission. This improvement, in turn, brought its
own problems, since the air in the spark gap would
not de-ionize quickly enough. The spark would last
too long because of the reduced damping, resulting
in poor transmitter efficiency.

Y
32
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Fi1c. 44. CourLED CircuiT TRANSMITTER

Even though this arrangement reduced the
bandwidth of the transmission considerably, it
would not be acceptable today.
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Spark gap Technology

For best results (maximum efficiency), the spark
needs to be rapidly quenched. If this were not the
case, in the case of the loosely coupled circuit, the
spark would still be present when the next capaci-
tor charge cycle occurred. There would also be
problems with erosion of the spark gap. The trans-
mitter output power increases with the rapidity
with which the spark can be discharged.

By courtesy of

sdio Communiration Co.

Fie. 47. 1} =W. Moros-auresxaror wrra SyxcEmoxoos Disc DiscmarcEs

One way of achieving this was to use a rotary
discharger. In effect, this is a rotating spark gap
with electrodes attached to the rotor of the alter-
nator. In the photograph, you will see it looks like a
series of spikes that line up to the high voltage sec-
ondary connections. In a synchronous discharger,
the number of spikes were arranged in such a way
that at the correct rotational speed, each spike re-
ceived a turn at discharging the spark in a round
robin arrangement. The high rotational speed had
the additional advantage of preventing ionisation
by moving the air rapidly, which would otherwise
prolong the spark.

Tightening
gbo/t

Mica® P
insulation ¢

Cooling fins

F1e. 49. QUENCHED SPARK GAP:

Another scheme was the introduction of a self-
quenching spark gap. This was a series of plates
separated by mica insulators. The sparks would oc-
cur at random across the plates preventing ionisa-
tion. It was possible to operate the quenched spark
transmitter at a very much higher spark frequency

(Continued on page 44)
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(1 500 Hz). The result sounds quite similar to a
"modulated carrier wave" (MCW) transmission.
The photo below shows a quenched spark set.

: By courtesy of

Fie. 50. QUENCHED SPARK SET

This ships set used the rotary discharger - you
can see it in the tray below.

Modulation and Keying

Whilst decent amplitude modulation of a spark
transmitter was almost impossible, sending by
means of Morse code was not difficult. For Morse
sending, all that was required was to place the key
in the primary of the transformer or induction coil
circuit, as shown in the circuit diagrams. Although
this was done, it was not particularly safe for the
operator, particularly in the case of the alternator
circuit.

The first AM broadcast was made by Reginald
Fessenden in 1900 using a spark transmitter oper-
ating at 10 000 sparks/sec. The AM experimenters
would often place a carbon microphone in series
with the antenna. They were fearless indeed, for
some of these microphones had to be water-
cooled. Fessenden's microphone was covered with
asbestos.
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Marconi W.T. Co.

Radio Communication Co.

Fic. 48. 1} xW. Sure Ser

By courtesy of

From spark to modern times

The limitations of spark transmitters for teleph-
ony spurred on the development of HF alternators
by Fessenden and Alexanderson. These were capa-
ble of generating a pure CW transmission. There
were also some experiments carried out with con-
tinuous arc transmitters. The triode valve was de-
veloped in 1907 by Lee de Forest. This made possi-
ble the continuous excitation of the transmitter
tuned circuit and made the amplification of speech
possible. By the end of the 1920s, the spark trans-
mitter had had its day and was only used for ship-
board emergency transmissions.
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ZSASRK HF Velddag 2016

Erich Jannasch, ZS4VW

ie Sasolburg Klub is altyd reg vir ‘n gawe

velddag naweek. Wat hierdie Klub se

kamp besonders maak is gewoonlik die

gees van afwagting; ouens wie uitsien
om die naweek lekker rondom amateur radio te
kuier.

Die Klub komitee het op 7 September die finale
reélings in plek gekry om die naweek van 10 en 11
September 2016 by die Fakkel skool in Sasolburg ‘n
stasie op te rig.

Saterdag oggend vroeg het Erich, ZS4VW, met
sy karavaan opgedaag en die gebruiklike plekkie
onder die boom is gevestig. Ockerd, ZS4LZ, het ook
gehelp om al die lang pale vir die draad antennas
aan te ry omdat hierdie strategie elke keer goed
werk vir die Klub stasie.

Vinnig het nog hande opgedaag om te help.
Selfs die nuwe RAE kandidate Ryhnald en Dean het
reeds van vroeg af kom kyk en help omdat hulle
hierdie geleentheid as opleiding sessie kom benut
het. Die naweek na hierdie HF Velddag kompetisie
sal hulle die HF assessering moet ondergaan. Ek
kan nie beter tyd vir die RAE manne voorstel as om
‘n stasie vir die klub aan die gang te kry nie.

Onder die wakened oog van Gidoen, ZS4GJA, is
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die antennas vining met
die MFJ analiseerder
bevestig en het Jaco, .
ZS6K]J, ook sy kant gebring
om te sorg dat al die be-§
plande bande gedek is.

Imile, ZS6IDB, staan®
nooit terug om ook die;
lewe vir almal gemaklik te
maak nie en het teeni o o
etenstyd die eerste vuur vir die naweek ingelyf met
lekker wors vir die worsbroodjies. Die manne mag
nie honger voor die radios inskuif nie en hy is ‘n
bobaas organiseerder. Die SARL se lekker AJV na-
week is sekerlik nog in vele amateur se gedagtes!
Jaco, ZS6KJ, Gideon, ZS4GJA, Ockerd, ZS4LZ en Imi-
le, ZS6IDB, ook Dior, ZS6DID, en Erich, ZS4VW, het
om die beurt die radios beman. Die nuwe RAE
manne het ook kans gekry om te roep en die log te
skryf.

Ons het die naweek slegs op 40 m gefokus en is
glad nie teleurgestel deur die band kondisies nie.
Dit is altyd lekker om al die ander bekende
roepseine van ons amateur vriende te werk.
Gereelde stasies soos ZS6WR, ZS4WRC en vele an-
der vriende is vining en doeltreffend gewerk.

Vir die aandete is ons gesellig rondom die vuur
gespandeer. Erich se potbrood en die lekker ge-
selskap van nuwe vriende (RAE kandidate) is op-
bouend vir die Klub se moraal. Hier is gesels oor die
kompetisie, die planne vir die volgende jaar en ook
hoe die klub se bydrae tot amateur radio steeds
relevant gaan wees om die stokperdjie verder te
bevorder. Klublede en ook besoekers is onthaal tot
laat die aand.

(Na bladsy 46)
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(ZS4SRK Veld dag 2016 vanaf bladsy 45)

Sondag oggend is die stasie weer
vroeg aan die roer en Jaco, ZS6KJ, benut
die geleentheid ten volle om soveel
meer kontakte te maak. Hy verbaas
almal deur so tussen deur nog goeie fo-
tos te neem van die hoogtepunte van
die naweek en sorg dat dit vining op Fa-
cebook gelaai is.

Die manne is innig dankbaar vir die
radio amateur uit die streek, en ook al
die deelnemende stasis wie elke jaar die
tyd op sy sit om hierdie HF velddag
kompetisie elke keer ‘n sukses te maak.

Ons houding is dalk nie om die kom-
petisie te wen nie, maar eerder om die gees van die
amateur gemeenskap op te bou vir solank ons nog
lekker radio kan speel.

Die Sasolburg radio klub se 51ste AJV word beplan
vir 1 Oktober 2016, ook by Fakkel skool. Ons sien
uit daarna om weer radio aktief te wees saam meet
soveel vriende reg oor die land!

Results of the SARL National Field Day

he contest committee received sixteen
log sheets for the second leg of the SARL
National Field Day, held over the week-
end of 10 and 11 September 2016.

Class A — Field station, multi operator

1*" Highway ARC, ZSSHAM, 144 360 points

2" Welkom ARC, ZS4WRC, 115 236 points

3" West Rand ARC, ZS6WR, 104 004 points

4™ Pretoria ARC, ZS6PTA, 83 700 points

5" Sasolburg ARC, ZS4SRK, 54 324 points

6™ Sandton ARC, ZS6STN, 51 300 points

7" Sandringham Scout Group, ZS6SSG, 43 848
points

8" Noord-Natal ARK, ZS5NAK, 8 136 points

Class D — Field station, single operator, QRP
1% Johannes van Zijl, ZS4Dz, 67 878 points
2" Pieter Jacobs, V51PJ, 30 132 points

Class F — General stations

1* East Rand ARC, ZS6ERB, 34 020 points
2" Barry Nugent, ZS2NF, 2 736 points
3" Roy Walsh, ZS3RW, 1 452 points

4™ Woody Collett, ZS3WL, 450 points

5" Theunis Potgieter, ZS2EC, 180 points
6" Joop Hesp, ZS6JP, 10 points

Combined Results — February and September legs

Class A — Field station, multi operator
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1*" Highway ARC, ZSSHAM, 256 080 points
2" West Rand ARC, ZS6WR, 240 084 Ppoints
3" Welkom ARC, ZS4WRC, 197 436 points
4" pretoria ARC, ZS6PTA, 167 340 points

5t Sasolburg ARC, ZS4SRK, 82 836 points

6" Sandton ARC, ZS6STN, 69 444 points

7" Sandringham Scout Group, ZS6SSG, 43 848
points

8™ Secunda ARC, ZS6SRC, 25 152 points

9™ Zululand ARC, ZS5ZLB, 24 864 points

10" Noord-Natal ARK, ZS5NAK, 8 136 points
11" Centurion ARC, ZS6CEN, 2 400 points

Class C — Field station, single operator
1* Mitchel Mynhardt, ZS6YH, 57 120 points

Class D — Field station, single operator, QRP
1* Johannes van Zijl, Z54Dz, 122 472 points
2" pieter Jacobs, V51PJ, 30 132 points

Class F — General stations

1* East Rand ARC, ZS6ERB, 34 020 points

2" Barry Nugent, ZS2NF, 2 736 points

3" Roy Walsh, ZS3RW, 2 132 points

4" Stephan van Jaarsveld, ZS6SVJ, 1 200 points
5™ Woody Collett, ZS3WL, 450 points

6" Theunis Potgieter, ZS2EC, 180 points

7" Joop Hesp, ZS6JP, 10 points

The first leg of the 2017 SARL National Field Day
will be held on 11 and 12 February 2017. Ed
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Roy Walsh, ZS3RW

his past weekend (10 September) there
were 4 Hamnet members at the Kuruman
Show. Three took part in a 4x4 challenge
‘and the fourth member manned the tent.

\ i{m%-". A X . 5 : RS T . -
The driver in the white Pajero was Dylan Walsh,
ZS3DW, and co-driver Roy Walsh, ZS3RW.
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The driver in the Land Cruiser was Gaffie Bru-
wer, ZS3GAF. Dylan came first in his class and
Gaffie third in his class.

Rudi du Toit, ZS3DT, was the man at our tent
and offered all the Amateurs a free hamburger.
On Tuesday 13 September radio amateurs from
Vryburg erected a 24 m tower for a repeater at

Komtiekie (KG22), some
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40 km from Vryburg on
the N14 towards Kuruman. Patrick, ZS3PS, Rudi,
ZS3DT, Francois (writing RAE in October) and Josef,
ZS3DUP, were there to erect the tower. Andre,
ZU3J, was in Vryburg to test communications. (And

missed the braai! Ed)

SA Maritime Net

The South African Maritime Net operates 7 days a
week, and provides weather reports from around
the coast and maintains contact with boats off the
coast of South Africa and up into the Mozambique
channel. There are two regular schedule times as
follows:

06:30 UTC - starts on 14 316 kHz for 5 to 10
minutes and then moves to 7 120 kHz.

11:30 UTC - starts on 14 316 kHz for approximately
30 minutes and then moves to 7 120 kHz.
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Policy on Club Advertising in the Radio ZS magazine

1. Each SARL affiliated club and Hamnet is eligible to place
an advertisement of 1/4 page in Radio ZS.

2. The content of all advertisements shall be restricted to
Club activities and shall not include any material of a com-
mercial or personal nature.

3. The magazine covers (inside or outside) are not available
for Club advertising

4. The location of advertisements inside the magazine is
decided during the final layout process and no particular
page, or position on a page, can be guaranteed.

5. The publication of the advertisement is always subject to
the availability of suitable space, to be decided at the discre-
tion of the Editor.

6. Where two or more affiliated Clubs are acting jointly in
organising an event, one larger advertisement may be placed
within Radio ZS, by combining the individual club concessions,
up to a maximum of half-a-page. This concession is subject to
space availability, but early booking can avoid that problem.
7. Clubs seeking to take advantage of this concession are
advised to first discuss their requirements with the Editor of
Radio ZS at radiozs@sarl.org.za.

8. It is strongly preferred that all advertising copy be deliv-
ered electronically by e-mail. All text material should be sent
in Microsoft Word and diagrams/photos in tif or jpg format,
to ensure that the original is faithfully reproduced during
publication.

9. The Editor shall always have the right to reject, or require
changes to, any advertising for any reason.

Other member societies may on written approval from the
author and the editor of Radio ZS, reproduce material pub-
lished in paper or digital form, for which the publishing au-
thor holds the copyright. Such approval shall not unreasona-
bly be withheld. Material taken for other member societies’
publications in this way shall have a source and originator
acknowledgement included on publication.

Radio ZS is a forum for South African Radio League members
to share their amateur radio experiments, experiences, opin-
ions and news.

Manuscripts with drawings and/or photos are always
welcome and will be considered for publication. Articles on e-
mail are especially welcome. Material may be submitted in rtf
format.

Material may be e-mailed to radiozs@sarl.org.za or
mailed to The Editor, Radio ZS, PO Box 12104, Brandhof,
9324. The League cannot be responsible for loss or damage to
any material.

Disclaimer. The opinions expressed in this publication do not
necessarily reflect the official view of the South African Radio
League and the South African Radio League cannot be held
responsible for incorrect information published.
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