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Amateur Radio...
Professional Technology

amateure n. 2.a. one who cultivates anything as a pastime
radio® n. 1. the transmission and reception of
radio-frequency electromagnetic waves

Amateur radio buffs are serious about their hobby and take professional pride in their equipment.

They want the best.

Multisource’s best-of-breed supplier ICOM is considered throughout the industry as the worldwide
leader in the development of amateur radio technology. In fact, ICOM was founded on amateur radio.
It created its first commercial amateur radio, the all-transistor FDAM-1, a 1-watt, 6-metre mobile
transceiver, in 1964, It was the first step in a journey which has taken ICOM all the way to its current
pre-eminence. The company attributes the success of its diversified product lines to the RF and digital
design experience gained from the development of the company’s early amateur radio products.

The new ICOM technology that has represented each generation has substantially contributed to
amateur radio’s technical development history, and ICOM has grown to become the top manufacturer
of amateur radio communication equipment in the world today, as well as

a manufacturer of integrated communication equipment.

It may be a hobby, but from its beginning, amateur radio operators have made significant
contributions to science, engineering, industry, and social services.
It's not surprising that they want the best...

Multisource provides only the best.

Analogue quality, digital liberation...

D-STAR ...The star performer!
IC-2820H and IC-92AD
(VHF/UHF Dual Band) with GPS

Outstanding Features —
Convenient Operation
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_Pn nup- snFl'I uuw

'IIIE gen” IIIIB 550

B Ll () m...!nmlmugg

We provide our customers with
cost-effective, value-added
sustainable solutions for specialised
wireless connections — and we do so
through stable, long-term, reliable
partnerships with our

product providers.

D-STAR

www.multisource.co.za

Your fingle Wireless Connection

Your single connection for specialised wireless solutions .@ mu Hi source
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Wl saturday 25 April

Annual General Meeting

The SARL Annual General
Meeting will be held at the
& Oakdale Sports Club, right
& next to the N1 and the posi-
B tion is easily recognised by
the tower shaped like the
Eiffel Tower. [GPS S33
52,896 E18 38,633] Regis-

South African Radio League National Convention tration will start at 08:00. Lunch

Cape Town 24-26April 2009

elcome to the fairest
Cape, world famous for
its beautiful scenery.

Three Amateur radio clubs in the
Cape Area, Cape Town, Boland and
Oakdale are hosting the 2009 SARL
National Convention.

Win some attractive prizes at the
Dinner. Every event you attend at
the National Convention will increase
your chances. See www.sarl.org.za

Friday 24 April 2009 - 19:00

A spit braai with all the trimmings at
Barloworld Toyota Showroom in Dur-
ban Road, Durbanville [GPS S33
53,022 E18 38,157] not far from the
Oakdale Club. Cost R95 per person.

March - April 2009

will be available at the club.

Guests - Saturday Morning. Shop-
ping spree at the Waterfront, leave
from Oakdale at 09:15.

Afternoon events

15:00 Champagne cruise on the Ti-
gresse, the largest sailing catamaran
in Africa. The boat accommodates
limited numbers, so book early. You
cannot afford to miss the great ex-
perience. Cost R 110.00. Quay is at
S33 54,275 E18 25,242

15:30 Alternative visit to Cape Town
Radio.

Awards Dinner - 19:30 for 20:00

The SARL Annual Awards Dinner will

be held at the Oakdale Sports Club,
(Continued on page 25)
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CQ de ZSIYT

early a year has flown past

and it is now only a few

days to go to the SARL

National Convention and
the SARL AGM in Cape Town on 24
— 26 April. It is also with great satis-
faction that | can look back on my
year serving as president of the
SARL. Not only have we achieved
outstanding results with the offered
RTA and PIC programming lectures
to our members and fellow radio
amateurs, but also behind the
scenes, we have engaged in benefi-
cial communication and liaison with
the relevant governmental organisa-
tions in South Africa such as the DoC
and ICASA. We also achieved suc-
cess on the international front with
the IARU and ITU.

However, the most rewarding
aspect as far as the SARL is con-
cerned, is the steady inflow of new
members to the SARL. Without great
fanfare, we have reached the 1 400
members mark and by end of
March it was already approaching 1
450. This is the highest membership
since 2000! It is an increase of 20%
since 2005!

During May we will see the first
Class A RAE for 2009 being con-
ducted throughout the country.
Please lobby support for your hobby
by convincing your non-amateur
friends to join us in this wonderful
hobby by writing the RAE and joining
the national body for amateur radio in
South Africa.

On the 16" of June, we will again
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be celebrating 8
Youth Day. To [
ensure  thatf
amateur radio is
not on the road
to distinction, it
is of cardinal
importance that each and every one
of us convinces the youth of South
Africa to join in with our marvellous
hobby. Please liaise with your local
club(s) and take part in promoting
amateur radio amongst the young
and make suitable arrangements to
entice them on this their day!

Ek vertrou dat ek baie van ons lede
by die SARL-AJV gaan ontmoet. Dit
is dié geleentheid op die amateurra-
diokalender wat u nie moet misloop
nie. Die SARL-raad kan nie sonder u
insette en ondersteuning die SARL
effektief bestuur nie. Indien u nie die
vergadering kan bywoon nie, versoek
ek dat u die volmag gebruik en ie-
mand sal homineer om namens u u
stem uit te bring sodat elke lid se
stem ook gehoor kan word!

Dit was vir my ‘n aangename jaar
aan die stuur van die SARL en ek het
my dan ook weer beskikbaar gestel
om gedurende die komende jaar op
die Raad van die SARL te dien waar
ek glo ek ‘n bydrae
tot amateurradio kan
maak.

Groete van hok tot
hok,
73, Rassie, ZS1YT
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Ham Pride

Our Legacies and Traditions

By Dave Ingram, KATWJ

Timeless Treats: Sideswipers and

Crickets

everal of our previous Ham

Pride articles discussed the

timeless use of CW and

Morse code and describe
some popular styles of keys, bugs
and paddles. Two special types
known as Sideswipers and Crickets
were not included in those Ham
Prides however, so we are proud to
discuss them this time.

The origin of both Sideswipers
(nicknamed Cootie Keys) and Crick-
ets (also called Double Contact
Keys) date back to the very early
days of telegraphy. A Sideswiper’s
manually-operated and horizontally
moving arm allowed an operator to
send Morse code faster while elimi-
nating carpal tunnel syndrome
caused by the constant up/down mo-
tion of using a hand/pump key. This
key was invented several years be-
fore the semi-automatic key or “Bug”
and continues popular today among
many CW-favouring radio amateurs.
As | will explain later, it also has a
second function CW devotees will
find appealing. Cricket keys were
used on early ultra-long overland
and undersea cable lines. The long
propagation delay in these cables
made sending Morse code with a
regular pump key impossible, so
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double keys connected to send dots
of one polarity and dashes of an-
other polarity were invented. Today,
a number of amateurs enjoy occa-
sionally using Crickets in place of
their dual lever paddles for “change
of pace” CW operations.

A Sideswiper or Cootie key is a
manually operated key that looks like
a Single Lever Paddle, but its left
and right contacts are connected
together rather than wired to sepa-
rate dot/dash terminals or binding
posts. Rather than sending dots by
moving the key's lever right and
dashes by moving the lever left like
using a paddle, you send both dots
and dashes with alternating left-right
movements of the lever. An elec-
tronic keyer is not used with a Side-
swiper. All timing and spacing is
made by the operator's hand move-
ments. As an example of use, you
would send “OH” with three long left-
right-left lever moves followed by
four short right-left-right-left lever
moves. The technique seems un-
usual but it is fun to practice and
ideal for communicating during poor
band conditions. That is because
you can instantly change dot-dash
length and weight. There is a sec-

(Continued on page 8)
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(Timeless Treats from page 7)

ond benefit. By rewiring a Side-
swiper's left and right contacts to
separate binding posts it can be-
come a Single Lever Paddle. In ad-
dition, operators with shaky fingers
find using a single lever paddle eas-
ier and more accurate than using a
dual lever (iambic) paddle. That is
because it has only one lever and
that lever can only move one way at
atime.

Crickets are similar to two hand/
pump keys on one base, and they
can be wired to become a dual lever/
iambic paddle with vertically moving
levers. Musicians and “table top tap-
pers” often like to use Cricket keys.
They are an entertaining change of

pace from regular paddles, and they
are often beneficial when an uncom-
fortable wrist/paddle angle makes
sending CW challenging.

Most importantly, both Sideswip-
ers and Crickets are marvellous little
items of telegraphic history you can
hold in your hand, use “mix-and-
match” style with your other keys on
the amateur radio bands today and
pass on to future generation ama-
teurs later in time. In doing so, you
play an important role in ensuring
our proud legacies and traditions live
on throughout the annals of time.
Yes friends, it is the keys that makes
operating CW so enjoyable year af-
ter year!

73, Dave, KATWJ

T

Photo 1 Bruna Begali, daughter of key producer extraordinaire Pietro
Begali, I2RTF, introduces their new “HST” combination Sideswiper and sin-
gle lever paddle. Details at www.i2rtf.com. E-mail: bbegali@gmail.com

Photo 2 close up look at the new Begali HST shows the switch for selecting
its Sideswiper or single lever function, its gold-plated adjustment screws
and hardened stainless steel contacts. Key handles great at both low and

high speeds.

Page 8
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Photo 3. A number of amateurs use a
" hand-cut wood base and finger piece,
| metal angle brackets and pillars plus

= steel screws and a hacksaw blade to
L-| home-assemble their own Sideswipers
4| - and they work good. Average length
4 of hacksaw blade from bracket to fin-

'-._‘_ ger piece is 3,25 inches for best “feel.”

e T e g L T P S e S R T
Photo 4. A single lever CW paddle

like this popular Begali “Simplex
Mono” version can be converted to
Sideswiper function by clip lead con-
necting its left and right contacts to-
gether. Alternately, a stereo-to-mono
adapter plug installed between pad-

dles’ plug and transceivers’ socket
will change paddle to Sideswiper.

Photo 5. One of the first versions of
commercially produced Cricket keys is
this J. H. Bunnell item of the late 1800s.
It is akin to two hand-pump keys on a
single base. This is a piece of history
you can hold in your hand.

Photo 6. This rare and unique Cricket key was
made by the Nalder Brothers Company of Eng-
land and was one of the very first British Cricket
keys. Each lever has spring leaf-type arms plus
adjustments for gap and tension. Imagine wiring it
for operation with an electronic keyer and using it
on the air today. Wow—uwhat a thrill!

Photo 7.
DK1WE of
Germany makes this Cricket/iambic
“Squeeky” paddle, and its 45-degree-angled
arms make sending CW from unusual posi-
tions quite enjoyable. Note round finger
pieces for vertical, horizontal or angled op-
eration. Details at www.morsekey.com. E-
mail inseco.wenk@t-online.de.

March - April 2009 Page 9



The 4X4 Slimtenna

By Eli Kovo, 4X4LH

A Reprint by Courtesy of antenneX Online Magazine
issue Number: 119 http://www.antennex.com

ome of us prefer to spend

a lot of money on towers,

enormous in height and

price, with lots of elements
antennas and on top of it using the
highest legal power. The rest of us,
that have to deduct hard earned
money from the family budget, have
to make some delving in the intrica-
cies of efficient transmitting, propa-
gation problems and its many ingre-
dients, if we want to still enjoy our
hobby. It seems that today’s Hi tech
brought the hobby to a discouraging
state - we do not build receivers and
transmitters any more and on the
operating side of it — an endless
chasing of DX for a report and a
QSL, which does not seem to be the
highest goal of our hobby.

What is left to us is indeed, di-
recting our efforts in better under-
standing the proper use of anten-
nas, evaluating their radiation effi-
ciency, getting to know the fouling
behaviour of the ionosphere, along
with better differentiating between
dBi, dBd, dB, etc. and even find out
what Radiation resistance is.

After long years of thorough
combing the literature, internet and
other sources of information, along
with building and using many differ-
ent antennas, | came to the conclu-
sion that one of the best ways to

Page 10

reach efficiently a distant station for
a QSO of not less than 10 - 20 min-
utes, is the use of vertical antennas
with no more than 150 - 200 watts.

In spite of some “great sages”
saying that “a vertical antenna trans-
mits equally bad to all directions,”
my present “antenna of the house”
is a pile-up busting full wavelength
wire Delta Loop, vertically polarized.
| realized that the 1/4 wavelength
ground plane antenna and the 5/8
wavelength antenna needing a good
"mirror" underneath, are good
choices on top of a car's metal roof,
but will put you in jeopardy with your
wife’s garden and the lawn mower, if
you try to bring them into your home
station for HF.

| also realized that although a
three or four element Yagi beam
concentrates its power in a narrow
horizontal pattern, its vertical “take
off” suffers from a high radiation
angle of 30° loosing a lot of dB’s in
excessive number of hops to the
ionosphere, while a good vertical
monobander reaches the DX with
less hops, with almost the same
strength!

| further discovered that follow-
ing the request of amateurs looking
for a single knob (main’s on/off) “no
tuning” transceiver, made the manu-

(Continued on page 11)
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(Slimtenna from page 10)

facturers provide rather compact
transceivers but without any way of
antenna tuning and loading. In-
stead - promoting an external ATU
to be added to the paraphernalia of
the station with, of course, addi-
tional expenditure. It happens also
because of the wish of amateurs
and in many cases their necessity
to use one single antenna for as
many bands as possible no matter
how bad the transmission is. Here
lays one of the misunderstandings
of many members of our fraternity.
When feeding a dipole with its basic
frequency it was built for, we get its
basic well-known clean pattern.
Using the same dipole length on
other frequencies with an ATU as a
mediator, correcting wrong imped-
ance, reactance and SWR for the
TX to be happy, BUT:

1) The antenna will not provide the
length the wave is looking for, ac-
cording the rules of Physics.

2) The clean basic pattern of the
dipole is distorted into many addi-
tional lobes because of the main
lobe.

3) The low take off angle desired for
DX is elevated (to warm the
clouds), causing more hops on its
long way to the DX station.

4) The radiation efficiency becomes
so low that out of our 150 watts only
15 poor watts get out on the air.

5) The ionosphere, acting as a mir-
ror, absorbs some of our signal as a
“payment for its services,” swallow-
ing 8 - 10 dB (for each hop) of our
miserable signal, arriving at the DX
station with less then 1 watt.

March - April 2009

A correctly transmitting antenna
is the best “amplifier” | know. A 3
dB gain doubles the power of your
signal and a 6 dB quadruples it.
Your 150 watts is sent out as 300
watts! Add the equivalent gain of
low take off angle transmission
(less hops) and you are better off
than a kilowatt!

| brought this long preface for
my hobby fellows, pointing out
some of the pitfalls. If we get aware
of them we will benefit by better
understanding of the how's and
why’s of antennas and enhance our
station performance. This  will
hopefully encourage us to build and
use simple, cheap and efficient, low
take off angle monoband verticals.

Here comes my maodification of the
Slim Jim antenna, which | call “The
4X4 Slimtenna.”

The esteemed Slim Jim an-
tenna was invented by Fred Judd,
G2BCX, based on the J Pole an-
tenna, which was based on the Ger-
man Zeppelin antenna. This one
was an endfed dipole, fed by a 1/4
wavelength open wire ladder sec-
tion, hanging out beneath the big
airship. It was actually invented by
an Austrian engineer in 1908 in-
tended for use in balloons in a sus-
pended mode. Niels Rudberg,
0OZ8NJ, found this astounding fact
in an old textbook published quickly
in the same year by Dr. J. Zenneck,
Professor of Physics in Munich
(RadCom June 2006).

(Continued on page 12)
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Picture 1. The Zepp and J Pole, the development of the Slim Jim and its

upgrade for HF - “The 4X4 Slimtenna”

(Slimtenna from page 11)

Both J Pole and the Slim Jim
inventors kept its % wavelength
matching section in line with the %
wavelength long antenna, e.g. a
half wavelength plus another quarter
wavelength. Beneath a balloon or a
dirigible, this was a fine and suitable
arrangement as the antenna and the
matching feeder were rolled out at
lift off from a drum and rolled back
when landing. It is certainly difficult
for the radio amateur to cope with
these enormous lengths if he wants
to use it as a vertical aerial on the
HF bands. This is probably the rea-
son why these fine antennas were
confined mainly to VHF.

This type of feed can be in line
with an endfed antenna or can be
bent 90°to it. Both J Pole and Slim
Jim can be put up vertically for HF -
easier, if the feeding section lays
near the ground or the roof. | will

Page 12

refrain discussing the J Pole, as it
does not offer more than an endfed
half-wave dipole.

On the other hand, the Slim Jim
is one of the very good antennas
offering a good radiation efficiency -
having:

a) A driven element that com-
bines the "efforts" of two half waves
in phase, in a rather restricted space
with about 3 dBd gain and an unbe-
lievable 8° take off firing angle to-
wards the horizon - almost parallel
to ground!

b) Its overall height is no more
than half wavelength.

c) No need at all for (repulsive
quantity of) radials to substitute a
missing length for our wave to ride
on (unlike the ¥-wavelength ground
plane searching underneath for its
"lost" other Y4 length, lifting its lobe
up to Heaven for help... A pitiful

(Continued on page 13)
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(Slimtenna from page 12)
scene).

Although building verticals for
HF is easiest for 10 metre band, we
will plunge into building it for 20 me-
tre band and find out it is not out of
the reach of the radio amateur both
financially and mechanically. (See
picture 2)

The 4X4 Slimtenna for 20m band
o= D) =y

G—FE

']

—

A,
I

] 3 Insulated

spacers

12wl

Picture 3: The omega clamps and a
flange at 4X4LH’s roof

Picture 2: An overall and detailed
view of the components included in
the 4X4 Slimtenna
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The height of the whole thing is
10,5 metres. Each leg is made out
of 2, 3 or 4 pieces of aluminium
pipe fitting in diameter.  Starting
with a bottom size of 1,5 inches
[3,81 cm], the upcoming pieces go
into the lower one for at least 10
inches [25,4 cm]. If the pipes do
not fit snugly, use a piece of alumin-
ium beer can as a shim. | carried a
magnet to the grocery shop to find
the aluminium ones — the others will
rust quickly. The steak | ate was
happy with the beer and the pipes
were happier with the shims in-
serted.

At the upper end of each sec-
tion cut a double slot to clamp the
next pipe. Fastening is done by
using 2 omega clamps in each
place. | do not rely on hose clamps
to hold this weight and mechanical
stress (See picture 3).

Use the same size of stainless
steel ¥ inches (6 mm) screws,
washers and nuts all the way. It
pays back with time! Also, when
doing the works you will have to

(Continued on page 14)
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(Slimtenna from pagel3)
carry one single size wrench.

The main fed element rests on
a bottle, which is a very good insu-
lator. The other leg is a bit shorter
e.g. minus the distance D, and may
stay on a proper size and length of
Schedule 40 PVC pipe which is also
a good insulator.

Prepare 6 Plexiglas (or other)
spacers. | leave their design pur-
posely to your ingenuity, as long as
their size is in accordance with the
table of widths below, (table 1) and
as long as they keep the two ele-
ments parallel. Place them at even
distances along the antenna. Re-
member that the upper pipes get
thinner but D stays the same. | do
not go into details not wanting this
article to look as if taken out of a
cook book (hi).

Try to find in your plumber’s
shop 2 strong aluminium or plastic
flanges with 3 or 4 holes and insert

them at 1/3 and 2/3 height from the
bottom for the nylon guy wires. The
same type of omega clamps sup-
ports these flanges underneath
without drilling any holes in the
pipes (see picture 3.)

The uppermost ends of the two
elements are tied together
(electrically) by a Y-inch wide alu-
minium strip, embracing both pipes
and fastened tightly with above sug-
gested type of screws. Do not for-
get to cap the pipe's ends against
rain with anything convenient.

Use some help to lift the whole
thing and tie it securely to all tie
points you prepared in advance. |
personally never tie more than one
guy wire to the same tie point, just
to be on the safe side. If a tie point
gets loose and out of its place, hold-
ing more than one guy wire may
cause the whole structure to fall.

As with every good antenna,

(Continued on page 15)

Table 1: A table for distance D between the two half waves in centimetres

and for other bands

5,48 / Frequency in MHz

Distance in metres

Distance in centimetres

5,48 /3,6 1,52 152
548/7,1 0,72 72
5,48 /14,2 0,386 38,6
5,48/18,1 0,302 30
5,48 /21,2 0,258 26
5,48 /24,9 0,220 22
5,48 /28,5 0,192 19,2
5,38 /50,1 0,109 11
5,48 / 145 0,03779 3,8
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(Slimtenna from page 14)

this one is also vulnerable to nearby
objects like walls, metal structures,
trees, etc. They shift the predes-
igned frequency, usually lowering it
and distort the expected pattern, so
try to be in the clear.

The right sequence for adjusting
the antenna (any antenna) is to
resonate it by achieving minimal
SWR on the preferred frequency,
first by taking care of its length, then
with the feeding. Use your SWR
meter while your TX is on AM and
adjusted for minimum readable
power output. By making a graph,
like the one below, checking the
SWR every 100 kHz (See picture 5),
you will be able to decide whether
the antenna is too long or too short.
The adjustment is done usually on
the shorter leg, where the gap was,
but in some cases also on the main
leg.

Feeding a high impedance verti-
cal could be done by a coil and a tap
for the coax, but such a coil has its
own many requirements (Q, diame-
ter, number of turns, rain cover etc.)

and may radiate by itself. This is
why an easier, preferred feeder of
lossless open wires is used, where
current in one wire is out of phase
with the current on the other, ensur-
ing no radiation from it. A Y
wavelength section of 300Q Twin
lead solves our problem nicely. Its
far end shorted, twisted and sol-
dered. One conductor of the Twin
lead connects to the bottom of the
main element by a hose clamp,
while the other wire is left un-
connected. Keep the Twin lead
away of ground at the height of the
bottle insulator. The necessary im-
pedance of that specially designed
for one single band ¥ wavelength
matching section, is found out by a
very simple formula for matching two
(very) different impedances:

Zmatch = VZant x Ztx

The bottom end of the Slimtenna
presents estimated impedance near
1 500Q, which | could not actually
measure. Adding it to our formula
looks like this

Standing VWave Ratio Graph at 4X4LH

= V1500 x 50 = V75000 =

273.86Q

A good quality 300Q Twin

Lead will be near enough

for that matching purpose

of ours.

(Continued on page 18)

Picture 5: On a math

textbook sheet, mark

14,000 14,100 14,200

14,300
Freguency

T frequency and SWR co-
5 | ordinates
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(Slimtenna from page 15)

One more thing to be done is
finding the real length of that Y-
wavelength section. We will have
to take into account the slowdown
speed of our wave, caused by the
plastic insulation covering the con-
ductors of the Twin lead. Enter Ve-
locity factor. For Twin lead it is
about 0,73, while, for instance, for
coax cable it goes down to 0,66.
We will have to multiply the Y-
wavelength of our matching section
by that Velocity factor (0,73) which
means actually shortening the way
our wave has to travel. To do that
we have to decide what our working
frequency is — say 14,200 MHz:
Wavelength in meters = 300/F MHz
300/ 14,200 = 21,12 metres, but we
need only the ¥ of it, so
21,12 / 4 = 5,28 metres, now times
“Velocity factor”

5,28 x 0,73 = 3,85 metres of Twin
lead

This is the length of the Twin
lead to be used to feed our Slim-
tenna. Not very difficult.

Pierce the insulation of the Twin
lead at a distance of 40 inches
[101,6 cm] from the cold end and
connect two alligator clips attached
to the feeding coax end. You will
probably need to do some more
piercing until you find the points of
lowest SWR. As itis clear that Twin
lead is after all a balanced compo-
nent, attaching it to an unbalanced
coax cable necessitates the use of
a 1:1 Balun, connected to the points
you found, with minor moving back
and forth for fine tuning. If you hap-
pen to only have a 4:1 Balun, you

Page 18

can use it instead, by looking for the
right connection points (200Q) fur-
ther on along the Twin lead, closer
to the antenna leg.

Finally yet importantly — from
the upper end of the coax cable
make a coil of 8 turns (close wound)
with a diameter of about 8 inches
[20,32 cm], without cutting it. You
can wrap it on an 8 inch [20,32 cm]
plastic coil form (“borrow” a cake
form from your wife) or have it air
wound. Fasten it in such a way that
it looks like a coil and remains like
that. This device will prevent the
outer side of the coax braid from
joining the gang, turning into an an-
tenna by itself, while the inside
stream of current is unobstructed.
This phenomenon is called
“Common mode currents,” meaning
- currents flow on the external side
of the coax braid during transmis-
sion. In common mode language it
is simply an RF choke preventing
your joyful SSB gurgles from ap-
pearing on your “lovely” neighbours
TV, Hi Fidelity, computer, wireless
phone, toaster, etc., etc.

Make one last check for the
lowest SWR — 1.2:1 is very accept-
able and you can now solder the
Balun wires to the Twin lead and
cover all vulnerable joints with hot
glue, RTV, etc.

This 4X4 Slimtenna, if adjusted
properly and operated correctly as a
monoband vertical antenna, will turn
out to be your “pileup-buster of the
house” — try it!

My best wishes for a good luck
with this fine project — 73 de Eli,

(Continued on page 19)
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AXALH.

Reference:

Y21BK - Karl Rothamel “Antenenbuch” Tele-
kosmos Verlag 1984

WA4RNL - L.B.Cebik

WT7EL - Roy Lewallen

The ARRL Antenna Compendium

Radio Rivista dell ARI

RadCom RSGB Magazine

RSGB - Radio Communication Handbook
5th Edition 1976

Eli Kovo 4X4LH obtained his license in 1958.

At last, officially, he could switch on his long
awaiting homebuilt TX (2 807’s modulated by
2 807's). Ever since, he is active on the
bands, striving for better gear and antennas.
He was a Technical Supervisor in the Israeli
Radio and after a scholarship at Thomson
College in Scotland; he became one of the
founders of Israeli Television in 1968, rising
to the post of Head of the Outside Broadcasts
Dept. Now retired but still searching for bet-
ter antennas for his amateur station and
building them if possible.

e-mail: elikovo@netvision.net.il

Eli Kovo, 4X4LH, 5 Carmel str., Jerusalem
90805, Israel

Amateur Radio in Space

By Eddie Leighton, ZS6BNE

his column started in the
last issue of Radio ZS.
Much has happened since,
as far as space communi-
cations go. A highlight was the In-
ternational Space Station’'s Cross
band repeater, which is an ongoing
attraction amongst South African
radio amateurs, and newcomers can
be heard on the downlink, every
day. The SARL Internet Forum was
and is used extensively to keep in
touch showing results and many
making suggestions to increase ef-
fective communication via the ISS’s
Cross band repeater.
The repeater was configured for
a downlink frequency of 145,800
MHz FM and an uplink frequency of
437,800 MHz FM. These two fre-
guencies are valid for about two
minutes of an odd 10-minute pass
and Doppler adjustments are im-
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perative for clear signals. With the
uplink on 70 cm, one needs to tune
as low as 437,790 MHz in the begin-
ning and up to 437,810 MHz to-
wards the end of the pass. It is not
always easy to know exactly what it
should be especially on a very busy
channel without much chance of
testing before a QSO takes place.
The frequencies could change
within seconds too, especially as the
ISS passes the maximum elevation
point. Nevertheless, successful
communications do occur regularly.
(The ISS Cross band repeater was
shut down on the morning of 10
March 2009 for necessary ISS op-
erations.)

An important point is that voice
procedure needs to be efficient.
There is no time to pass too much
information or rag chew and can be

(Continued on page 20)
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(Amateur Radio in Space from page 19)
quite frustrating to other radio ama-
teurs wanting to make contact on
an already busy channel. Even if a
grid location is passed, it should be
limited to four digits only. The re-
quirements for a successful QSO
are reports both ways, call signs of
course and a final 73 to end the
QSO. Not much more needs to be
passed. Since this was introduced
on the SARL Internet forum, the
throughput of QSOs increased dra-
matically! This is vitally important
especially when DX stations can be
worked on land and at sea. DX nor-
mally takes place at very low eleva-
tions and the time frame is small.
Imagine missing a rare DX contact
because a grid square was re-
peated on request over and over for
example. The opportunity is
missed, never to be repeated!

In the last issue, | mentioned
that we would look at getting a
setup going to work the FM LEO

Sats and the ISS. The most impor-
tant is the antenna and that can be
simple or as complex as you would
like to make it. In this issue, | will
discuss building your own home-
brew hand held “Arrow compatible”
antenna. There are many other
designs but this one is very practi-
cal, especially for newcomers to the
satellite scene.

Your very own handheld antenna —
Build one for a friend too!

Go down to the hardware store
and buy a length of pine “Cleat.”
The size is exactly right for our pur-
pose (20 mm x 45 mm x an odd 3
m). Have them slice the length,
down the middle, giving you two
lengths of +- 20 mm x 20 mm pine.
You will use these lengths for the
hand held dual band Yagis. About
eight booms can be made from a
single “Cleat” length. The cost is an
odd R 40, R 5 per boom! The boom
will carry both Yagis.

Cut the

1

——————— R S

1 e - ~ —al T |

boom lengths
to 850 mm.
2 4, | Mark the drill-
A ing points
' according to
the hand
drawn dia-
gram below.
Note the 70
cm and 2 m
i . |Yagi anten-
i |nas are 90
degrees to
each other:

Page 20

(Continued on page 21)
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(Amateur Radio in Space from page 20)

Use a small drill press and drill
3,2 mm holes for the elements. The
holes should be in line down the cen-
tre line. Drill at reasonably high
speed with a sharp drill for higher
accuracy. | have found the drill bit
follows the grain of the wood other-
wise, resulting in a skew element!
The hole has to be drilled correctly,
first time, it cannot be redrilled.

The element cutting / bending
details for the 70 cm antenna are as
follows:

ideal. | have built heavier antennas
but they are not practical, it can be-
come quite tiring holding an antenna
in the air for 15 minutes if it is too
heavy!

The nice thing about this antenna
is that there is no fancy matching
system! You solder the coax directly
to the driven element as shown in the
diagrams above. Note where the
centre conductor and braid are con-
nected.

| have always used brazing rods
for the elements. They are easy to

70 Centimet
Driv:n:‘;;‘;:r: dimensions are L = 13.0" and H = 1/2" Elements are 1/8" { 3.1750 mm) diameter. SOIder and to bend "
3020 12.70/mm Note, very sharp bends
t L m —1 | will cause the rod to
- — } break easily! Use a
Can be trimmed for best SWR @ ) wooden dowel rOd, PVvC
e T 148" diameter rod

conduit or anything you

have on hand to bend

435 MHz AMSAT REF DE D1 D2 D3

D4

13400
0.00

12.40
550

12.00
1125

12.00
1750

Inches Length
Spacing 2.80
340.36 %
0.00

314.96
139.70

30480
285.75

304.80
444.50

Millimeters Length

Spacing 63.50

oo the driven element
loops. Make the bend

279.40 .

sasg| Slowly;  allowing  the

The element cutting / bending
details for the 2 metre antenna are as
follows:

metal to bend, bending
too fast will surely break the element
in two. Brazing rods can be expen-
sive, aluminium could also be used

2 Meters

Driven element dimensions are L = 38.5" and H = 1.0" Elements are 1/8” { 3.1750 mm) diameter.

977.90 25.40 mm

but you would have to

find a method of fixing

t L

lH

I ||the coax to the driven

—

Can be timmed for best SWR

element. | have seen
) the terminals from ter-

— 1

148" diameter rod

minal blocks been used

144 MHz AMSAT REF DE D1

for this purpose.

41.00 "
0.00

37.00
20.00

Inches Length

Spacing &.50

1041.40
0.00

939.80
508.00

Millimeters Length

Spacing 215.90

Cut the elements to
length and fit them to
the boom through the

I have built many of these anten-
nas and they all worked well. The
design here is quite light, which is
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drilled holes. They
should have a tight fit. Centre the
elements and mark either side of the
(Continued on page 22)
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boom with a permanent marker. (If
you need to dismantle for transport, it
is easier to centre the elements again
or to see if they have accidentally
moved!) Mark them beforehand if
you wish. | drew a template on a
piece of paper; it is easier to measure
the elements this way, especially the
driven element! Talking of the driven
element. An additional wooden block
needs to be glued to the boom to
hold the driven element loops in
place, for both the 70 cm and 2 m
driven elements.

Working the FM LEO Sats

AO-51 and SO-50 are both FM
spacecraft. (AO-51 can be config-
ured for SSB too) Although an ex-
ception to the rule, FO-29 has been
worked on FM too. AO-51 and SO-
50 have weak signals so the hand-
held Yagi mentioned above will assist
you greatly in being able to hear the
signal. On the uplink, a simple FM
hand-held running 5 Watts into a 5/8"

is effective although the Yagi will
make things even better!

AO-51 it configured according to
a schedule. It is best to look at this
schedule to plan your QSO times and
frequencies. The monthly schedule
can be accessed via the Internet at
the following URL www.amsat.org/
amsat-new/echo/CTNews.php

Detailed operation info on the SO-50
satellite

To switch the transmitter on, you
need to send a CTCSS tone of 74,4
Hz. The order of operation is thus:
(allow for Doppler as necessary)

1) Transmit on 145,850 MHz with
a tone of 74,4 Hz to arm the 10-
minute timer on board the spacecraft.

2) Now transmit on 145,850 MHz
(FM Voice) using 67,0 Hz to activate
the repeater within the 10-minute
window.

3) Sending the 74,4 tone again
within the 10-minute window will re-
set the 10-minute timer.

CU on the Sats! 73

Technology and Science - a two-way street
Hans van de Groenendaal, ZS6 AKV

he terms science and tech-
nology are often linked, but
in fact, they are quite differ-
ent concepts. Broadly
speaking, technology involves the
development of tools. The modern
radio transceiver, a complex combi-
nation of hardware and software, is
a product of technology, but so is a
hammer. Science, on the other
hand, involves the pursuit of a better
understanding of the physical envi-
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ronment, not just on our small blue
planet but also in the entire cosmos.

Dave Sumner, KlIZZ, the Chief
Executive Officer of the American
Radio Relay League (ARRL) puts it
this way: “When we think of the rela-
tionship between science and tech-
nology it is usually in terms of the
latter. Scientific advances give us
the ability to make better tools.

(Continued on page 23)
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(Technology and Science
from page 22)

Tools usually mean
hardware, but not al-
ways.”

He says the most
exciting improvements
in modern day trans-
ceivers come from soft-
ware, particularly soft-
ware defined radios
(SDR). Software may
be a purely intellectual
product, but the ever-
increasing capabilities
of software that we
have come to expect
depend on faster micro-
processors and cheap
and abundant data stor-
age devices that are
among science's end

David Sumner, K1ZZ:
“By collecting propaga-
tion data more compre-
hensively we can con-
tribute not only to the
science of radio propa-
gation but to environ-
mental science as well.”

research grants, which
have been flowing in
other directions.

One natural focus of
amateur’s interest is on
trying to improve the
ability to forecast propa-
gation conditions.

It is interesting to
note that in the early
1920s, the ARRL organ-
ised “fading tests” in
which radio amateurs
were asked to observe
and report on the nature
of fading on shortwave
signals. The results of
these test contributed to
the understanding of
the influences on short-
wave propagation.

In South Africa, Ra-

products.

dio Amateurs are cur-

However, what about the contri-
bution that technology can make to
science? What can Radio Amateurs
do with their ever-more-sophisticated
hardware and software to contribute
to human understanding of our
physical world?

Dave Sumner says that there is
no doubt that radio amateurs cur-
rently possess the world’ largest pool
of experience with radio wave propa-
gation. This is particularly true of
ionospheric propagation, which has
not been of much commercial inter-
est since the widespread deploy-
ment of communication satellites.

He says that Military interest
also waned although that trend may
have begun to reverse while Aca-
demic curiosity trends tend to follow
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rently working with the Hermanus
Magnetic Observatory to correlate
propagation predictions with actual
propagation of signals. A frequency
of 7 023 kHz was chosen. During
the initial trial last year, a few auto-
matic beacons were installed to
evaluate the performance of the
transmitters, timing devices and an-
tennas. One or two of the pilot units
are still on the air. A lot was learned
from the initial pilot, the beacon de-
sign, timing circuits and antennas
have been adapted and the unit will
be installed later this year in up to 30
locations in South Africa.
During the pilot phase with only
a few beacons operating around the
country, some unusual propagation
(Continued on page 24)
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paths were recorded which will be
further investigated when the full
blown project takes off.

Physics students from Rhodes
University will be spending time at
the HMO and work on methods of
correlating the physical results with
the actual reception reports from
the various beacons.

During 1957 - 1958 Interna-
tional Geophysical Year (IGY), sev-
eral amateurs collected data on
VHF propagation with the emphasis
on ionospheric scatter.

Over decades, sporadic E
propagation events have been ex-
haustively analysed by amateurs in
an effort to find a correlations with
other natural phenomena. The
guest continues for an understand-

ing of what cause the clouds of in-
tense ionisation to form the E-layer.

“We know that the protective
“bubble” that surrounds our planet
and makes life possible is con-
stantly changing in countless subtle
ways,” Dave Sumner said. “The
history of Radio encompasses just
a fraction of the span of scientific
observations of the sun and of envi-
ronmental conditions here on
earth.” He challenges the amateur
radio community to collect propaga-
tion data more comprehensively
and accurately than every before.
“By doing so we can contribute not
only to the science of radio propa-
gation but to environmental science
as well.”

The SARL is heeding his call
and has taken the lead... Are you?

From Wireless to Radio: Bridging the Gap
History, Experiments and Facts for Enthusiasts of all Ages
By John R. Hough, GOKRR
Review by Dennis Green, ZS4BS

have really enjoyed reading

this book, here is a book that

explains radio in layman’'s

terms. And then there are vari-
ous experiments you can (and
must) try out. No, you do not need
piles of components, a lot you will
find in your junk box and then a visit
to the local hardware store and
electronics dealer for a few items.
In some of the experiments, you
use items you built in previous ex-
periments and add a few compo-
nents. Various safety aspects are
discussed in the book.
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The book, some 355 pages, is
divided into 3 parts, plus an index
and glossary.

Part 1 - Wireless Experiments,
Ancient and Modern, has 14 chap-
ters starting off with the beginning
of communications using light -
sunlight reflected off a shield,
smoke signals, semaphore flags,
the heliograph and the Aldis lamp.
We are taken on a journey to the
digital age, visiting Hertz, Oersted,
Faraday, Bell, Edison, Morse, Dol-
bear, Maxwell, Marconi, Tesla, Fes-

(Continued on page 25)
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(From Wireless to Radio from page 24)
senden, Varley, Poulsen, Alexander-
son and many others. In each chap-
ter you will find experiments to try out.
In experiment 13, you can re-enact
the experiment carried out by
Heinrich Hertz in 1888 (with low
power and without a spark).

Part 2 is the construction projects
and it starts of with construction hints.
Then there are 16 projects you can
try your hand at, from a morse code
oscillator; pre-amplifiers; audio ampli-
fiers; voltage amplifier; Colpitts oscil-
lator; amplitude and frequency modu-
lators to a crystal set and on to a di-
rect conversion receiver and more.
The direct conversion receiver
(project 18) used with the frequency
converter (project 12) and the pre-
selector from the TRF receiver
(project 10) allows you to tune across
the 40 and 80 metre amateur bands.

Part 3 is the Fact Sheets and
here are 18 of them, dealing with di-
rect and alternating current, resistors,
capacitors, inductors, transformers,
impedance, resonance and resona-
tors, transistors and more. Why did |
not have this book when | wrote the
RAE?

Then you will find a list of histori-

cal events and an index of inventors
and radio pioneers. There is a sub-
ject index and key-words for internet
searches. | spent some time in the
glossary looking at the definitions. To
end off there is a list of component
suppliers in the UK and USA.

| would encourage the novice and the
expert (and all in-between) to get this
book for his or her library. The fact
sheets would be most helpful for
those studying for the upcoming RAE.
To quote Professor Russell Stannard,
OBE, Emeritus Professor of Physics
at the Open University, “For someone
wishing to learn about the history of
telecommunications, as well as gain-
ing a little expertise in the subject,
this book would be hard to better.”

From Wireless to Radio: Bridging the
Gap [ISBN 978-1-84549-300-4] pub-
lished by Arima Publishing
(www.arimapublishing.com) can be
purchased from Amazon.com and |
also saw it on Kalahari.net. The
cover price is £12.95 or $26.00 (the
price on Kalahari.net is around
R450.00 - not sure what exchange
rate they use!)

(Continued from page 5)

the dress code for dinner is smart
casual. The guest speakers will be
Dr Sias Mostert from SunSpace.
Cost R130 per person.

Sunday 26 April 2008 - 09:00.
Breakfast at Poplars Restaurant at
the D'Aria Estate. Cost R65. GPS
S33 50,472 E18 36,638.
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The rest of the day at leisure, time to
taste the wines of the Cape at the
many wine farms in the area.

If you have not visited the Cape,
here is an opportunity to combine it
with a great weekend of amateur
radio and fellowship.

Book Early and we look forward to
seeing you in the Fairest Cape!
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A simple balun housing
by Frank van Wensveen, ZS6TMV / PA3SGMP

s any radio amateur who
has ever made a balun
knows, the balun itself is
only half the job. Just as
important as making the balun is to
weatherproof it, and to house it in
such a way that it can be mounted
outdoors. Commercial weatherproof
boxes can be expensive and bulky,
while most other plastic containers
tend to deteriorate quickly when ex-
posed to the levels of UV in South
African sun-light. What to do?

| have found my favourite solu-
tion at a local plumber's shop; in the
form of some 50 mm plastic drain
pipe and a pair of 50 mm end caps.
Most plumbers have some off cuts
lying around somewhere that may
be had for little or nothing. The end
caps will typically set you back five
or six Rand each, depending on
where you shop.

To house a toroid balun, cut a
piece off your 50 mm pipe that is
roughly 30 mm in length. (A few
mm more or less will not matter all
that much.) This will essentially give
you a plastic ring, 50 mm in diame-
ter.

Drill two holes in one of the end
caps for the terminals that connect
to the (balanced) antenna. | used
banana plug chassis mounts that
double as binding posts, but you
may prefer stainless steel bolts,
wing nuts or anything that suits you.
Drill a hole in the centre of the other
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end cap for an SO-239 chassis
mount. Place the chassis mount in
the hole, mark where the screws
should go, and drill holes at the
marks.

Push the plastic ring about half-
way into one of the end caps, and
then connect the wires on one side
of the balun to the terminals. See
the photo below for details.

Connect the wires of the other
side of the balun to the SO-239
chassis mount. Solder the wire that
has to connect to the shield of the
coax to a lug before mounting the
lug on one of the screws that hold
the SO-239 chassis mount in place,
in order not to melt the plastic.

All that is now left to do is to
push the housing closed, as shown
in the photo below. The end caps
should fit very snugly onto the piece
of 50 mm tube. Chances are that
you can just push the housing
closed without any glue. This allows
you to test the balun within the
closed housing while providing you
with easy access if any changes
should be required. Once you are
satisfied with its performance, a little
silicone sealant will be enough to
weatherproof it. PVC adhesive
could also be used, but then the
housing cannot be opened again
without destroying it.

These 50 mm plumbing parts
will comfortably house most toroids

(Continued on page 27)
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(A Simple Balun Housing from page 26)
used for legal power levels. Ferrite
rod baluns can be housed in a simi-
lar fashion, all it takes is a longer
piece of tubing. The photo below
shows a Guanella balun using two
ferrite rods. This time the balanced
terminals have not been mounted in
the end cap but in the tube itself,
leaving room in the end cap for an
eyebolt.

For larger constructions and
heavier components, 120 mm sew-
age pipe and end caps may be
used. In fact, all kinds of things can
be kept out of the weather this way:
cable junctions, relays, pre-
amplifiers and what not. Cable
glands may be used as required.

Housings constructed in this fashion
are lightweight, easy to make water-
proof, and are UV- resistant. They
can be made in less time than it
takes to brew and drink a decent
cup of coffee with simple tools and,
something that should appeal to all
true radio amateurs, they are cheap
and require parts that are easy to
obtain.

Good luck!

March - April 2009
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The Museum Piece
Dave Gemmell, ZS6AAW, and the Old Timers

Yes! A choice! In which column
shall | mention CW! Good old Morse
code! In my opinion, this subject
could be in The Museum Piece or the
Radio Scouting column!

Being an old mode, CW should
be considered a museum piece.
Sorry! Elderly or the Senior Mode!
The words “old” and “elderly” have
the connotation that they use to refer
to something that has no use!! Far
from it!! Think of petrol! It has also
called a “fossil fuel” but it keeps the
modern motor car on the go!!

CW QRS Net

Gerald, ZS6IG, and | have de-
cided to go ahead and find a suitable
frequency and time. In the mean-
time, please let us know what time
and frequency will suit you and we
will try to come to some amicable
arrangement.

In the beginning, the speed will
be real slow! The main idea of this
QRS Net is to keep ourselves “in
practice” and improve our CW.
Every so often, we will review the
situation, possibly increasing or even
decreasing the speed. On request,
the speed will also be varied to suit
the listener or newcomer!

Again, | must point out that this
CW QRS Net is still in the trial stages
between Gerald and myself. So feel
free to make suggestions.
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Morse keys!! The use of---111!

| personally do not like making
too many rules but let us call this one
a “polite request” Gerald and | have
decided to ask all those joining in the
net to please use straight keys only.
If the need arises, a separate CW
Net to cater for those who want to
increase speed or use “fancy” keys.

My personal observations about
these *“fascinating” electronic keys
are that a few owners have not yet
mastered all the adjustments. The
result being inter-letter and word
spacing is, at times, incorrect which
makes the Morse difficult to copy.

The Other Nets

Although we have strong ties
with  Andy, ZS6ADY, and the
ZSO0AWA CW Net on Saturdays from
14:00 on 7 020 kHz and the QRP
gang, weekdays on 3 579 kHz at
06:30, and the ZS6MUS CW QRS
Net, these are three separate CW
nets. There could be others on the
HF bands. So, if | have left any out
please let me know.
The Casual Listener! Or the Short-
wave Listener (SWL)

When reading this section,
please think of the general public
who, you could say form the silent
majority. These listeners are actually
the best link we have with the mem-
bers of the public. It would be a

(Continued on page 29)
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(The Museum Piece from page 28)

good idea to have some of those
amateur nets use a mode that
could be received by any one using
an ordinary domestic receiver. Per-
haps we should use it now to attract
some new members to this hobby
of ours! What is going to happen in
the future when all SW Broadcast-
ing is digital? Will this new genera-
tion of domestic receivers be able
to pick-up amateur signals when
amateur radio goes down the same

digital path?

A Suitable Ending??

Roger Cooke, G3LDI, writes a
CW Column in Practical Wireless,
titted Morse Mode, which | recom-
mend you read if you have access
to the magazine. | tell you this be-
cause he has a novel way (space
age??) of ending his article

73 and May the Morse be with
youl!

Radio Scouting

Dave Gemmell, ZS6AAW
and the Broomstick Warriors

Scouts and the Gauteng Kon-Tiki

This was my 20" time that |
have visited this rafting event but
actually, it is about Jan Schubart’s
25"

This is an excellent time to set a
small amateur demonstration station
and have a “fun time” for either the
whole weekend or just the Saturday
or part thereof. If we get enough
operators, we could take turns at
operating and see the scouting ac-
tivities as well. Then again, you
might even be able to get the guides
and scouts to help you operate or
help with an experiment you have
wanted to try out for years.

On average there are 100
teams/rafts, so counting helpers,
supporters, and day visitors, there
must be at least, 5 000 people (if not
more!) who may visit your station.

March - April 2009

Take my word for it, operating
for a few hours at an event like this
can be a great deal of fun! Espe-
cially if you arrange for extra demon-
strations, e.g. CW, AM etc. with an-
other distant station! Make sure
your have arranged for the non-
licensed to talk as well.

Each “such” activity must not
only “grip/grab” the interest of the
youngster but also “tie-up” with
some badge requirement. Now this
is an “exciting” exercise! Examining
the main features of the scout badge
and work out an amateur radio activ-
ity to suit each of them. This is im-
portant as most people have the
erroneous “vision” of amateur radio
being an old man huddled over a
microphone talking to himself for
hours!!

| spoke to Jan Schubart,

(Continued on page 30)
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(Radio Scouting from page 29)

ZS6ARV, the Chairman of the event.
He said he would be very approach-
able by any amateur radio club who
wants to set up an amateur/
demonstration/special event station
during Kon-Tiki 2010, (probably 5 - 7
March 2010).

Remember your special event
station need not have to supply the
communications for this weekend but
merely operate from a suitable tent/
shelter. Hopefully the organisers will
supply this if you prove yourselves
serious about your endeavours.

| am willing to take a small bet
that some of you readers that once
you have operated at such an event
would want it repeated on a yearly
basis!

“Another type” of JOTA station!!

How about the amateurs who, in

the days of their extreme youth, were
Scouts (and/or XYLs who have been
Guides) setting up stations for the
JOTA week-end. If you can persuade
a few real live scouts/guides to attend
so much the better! | see no reason
why it cannot be done neither can |
recall seeing any regulation/rule
which prevents any amateur from do-
ing so!

JOTA really, could do with more
local scout stations! What fun it would
be if there were a pile-up of stations
that week-end. It would give me great
pleasure is to inform the other NJOs
around the world that South Africa
would be having a few “Old Scout”
JOTA stations this year.

All the address information stays
the same, dave@zs6émus.org.za or
davegemmell@bmknet.co.za (yes, for
the time being, | have two e-mail ad-
dresses) and PO Box 77, Irene, 0062
and tel 012 667 2153.

STIL SLeYyaLs

SILENT K27S

Chris Els, ZS2CJ (ZS6CCM)

at are left grow old
he condemn
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The Telit EZ10-GPSZS is special package of the EZ10-QUAD-PY GPRS Terminal
combined with a GPS Receiver available to Licensed Radio Amateurs only.

+EZ10-GPS Quad Band Terminal
+GSM Antenna supplied

+GPS Antenna supplied
*+Power Cable supplied

+APRS software downloadable

+Supply your Callsign with order for programming

ALSD SUPPORTING YOUR AMATEUR RADID
REQUIREMENTS WITH RF CABLES AND CONNECTORS

The SkyTracker is a locally developed 144.800 MHz APRS beacon consisting of : '
+Integrated u-blox LEA-4P GPS receiver module

+Radiometrix HX1-144.800 transmitter

+Mitsubishi RADBH1317M RF power module
+APRSTracker OpenSource firmware on PIC
+Frequency : 144.800 MHz, RF Power : 8W (variable)
+Connectors : SMA-F (TX), MCX-F (GPS)

+Very Compact Size : 72 x 56mm

Radiometrix =
HX1-144.800-3

+0ptional Active GPS Antenna, 2m Antenna and Aluminium Case

/ , RF DESIGN
4 National no: 0861 753 357

n co

n: 031 266-4534

All products available online @ www.rf

e Town: 021 555-8400 [ Gauteng: 011 695-2200 | Durba
Unit $13 Unit 7, Block 3 4B Buckhurst, Essex Gardens,
Spearhead Business Park Waterfall Terraces 1 Nelson Road
Montague Drive Howick Close, Waterfall Park, || Westville

Montague Gardens, 7441 . Midrand 1685 - 3629
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Outlet
Donovan ZS2DL
082 852 4885

Kevironics
Kevin ZS6KEV
012 803 0973

Lets Play Radio
Kobus ZS1K
082 881 1164

BigTechnologies
Barmmey ZS4U
083 4627507
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