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They shall grow not old as we that are left grow old 
Age shall not weary them nor the years condemn 
At the going down of the sun and in the morning 

We will remember them.” 
 

 Hulle word nie oud soos ons wat bly vergrys, 
Die jare sal hulle nie raak nog die tyd se eis 

En, soos die son sak of die môre ontvou, 
Eer hul herinnering – ons sal onthou.” 

 
Anton de Beer, ZS6AG  

EJ van Loggerenberg, ZS2LR 

Silent Keys   Stil Sleutels 
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SA 
 AMSAT has successfully 
completed the first prototype 
of the various elements of its 
CubeSat project, named 

Kletskous. The CubeSat is being designed and 
built by radio amateurs and will ultimately 
include a 20 kHz linear transponder, extensive 
telemetry and command systems and selected 
school science projects. Kletskous measures 
10 x 10 x 10 cm and will be powered by solar 
panels.  
 At the recently held Science Forum South 
Africa, SA AMSAT announced its school 
science project by inviting leaners and school 
science groups to take their next science 
project into space. Radio Amateurs can play a 
significant role to become a project mentor at 
their local high school. 
 Because of the small size, any science 
project to be considered for inclusion in the 
satellite has to be small and consume the 
minimum of power. The selected projects will 
be incorporated on one of the main printed 
circuit boards and connected to the telemetry 
system. This means that participants in the 
science projects will be able to download their 
own telemetry and evaluate how their project is 
performing and analysing the data collected 
from space. The telemetry stream will also be 
made available on the SA AMSAT web pages 
giving access to the data to learners using their  
the tablets and laptops. 
 Hannes Coetzee, ZS6BZP, Kletskous 
Project Manager and Nico van Rensburg, 
ZS6QL, the South African Radio League Youth 

Councillor and Vice 
President believe that 
this initiative will bring 
the value that amateur 
radio can bring to 
science education to the 
attention of teachers, learners and parents. 
“Science in high school can be boring but by 
bringing in the elements of satellites and space 
can do much to make the subject more 
interesting,” Hannes Coetzee said. 
 The overall mission of the new satellite is to 
give radio amateurs and educational 
institutions in Southern Africa easy access to a 
Low Earth Orbit (LEO) satellite on as many of 
the available passes as possible and thus 
stimulate interest and activity in space, 
satellites and amateur radio. Kletskous has 
been designed with an uplink on 70 cm and a 
downlink on 2 m. A linear transponder with a 
bandwidth of 20 kHz will provide two-way 
communication using either two FM channels 
or multiple SSB channels. A sub-carrier for a 
telemetry downlink will be included. For 
command and control purposes, a separate 70 
cm frequency will be used. Currently 
frequencies in the 435,100 to 435,140 MHz 
range are considered for the uplink and 
145,860 to 145,980 MHz for the downlink. The 
frequency choices will ensure that the 
transponder is accessible for general use while 
the satellite is being commanded and 
controlled by the ground station. Given that 
VHF/VHF hand-held FM transceivers are freely 
available at reasonable prices in South Africa, 

maximum access by African Radio Amateurs 
and Science project participants to Kletskous 
is thus ensured. 
 
How to have a school project considered 
to fly in space? 
 A good choice would be something that 
could measure happenings in space such the 
temperature inside or outside the satellite, 
sounds in space, radiation particle count and 
many more. The school science project must 
be developed on a breadboard, tested and 
software to run the project must be 
developed. A. detailed proposal containing as 
much information as possible must be 
submitted by the closing date. The applicant 

(Continued on page 5) 

SA AMSAT CubeSat Project on Track 
Hans van de Groenendaal, ZS6AKV 

Hans van de Groenendaal, President SA AMSAT 
discussing the progress of the Kletskous project with 
Dr Sandile Malinga at the SFSA held at the CSIR 
Conference Centre in December last year. SA AMSAT 
is talking with SANSA to include a similar payload in 
SANSA’s planned Earth Observation Satellite EOS 1 
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must include information about the group, 
including any photographs and contact details 
such as a contact telephone number, e-mail 
address and physical location.  
 The proposal must be sent by email to 
saamsat@intekom.co.za. The closing date for 
proposals is 31 March 2016. Depending on the 
type and scope of the proposal, SA AMSAT will 
make the final decision and advise all entrants 
by 30 April 2016. The entrants of the 
successful project or projects will be invited to 
make a short presentation at the 2016 SA 
AMSAT Space Symposium planned for on 28 
May 2016 at the Innovation Hub in Pretoria. 
 “Schools who do not submit a science 
project of their own, still have the opportunity to 
carry out experiments and participate in several 
space related projects being “said Nico van 

Rensburg, ZS6QL. “Our 
two organisations, SA 
AMSAT and SARL are 
working closely together 
to promote amateur radio 
as greatest of all 
scientific hobbies that 
has in impact on future 
career selection.” 
 The SA AMSAT CubeSat project is funded 
by donations and support from Industry such a 
TRAX Interconnect who sponsors the 
manufacture of sophisticated multiplayer PC 
boards and RS components and Avnet Kopp 
who sponsor many of the electronic 
components.  
 To contribute and/or to participate in the 
project, visit www.amsatsa.org.za or send an e-
mail to saamsat@intekom.co.za.  

(SA AMSAT CubeSat from page 4) 

PSK2K by DJ5HG 
Another software option for Meteor Scatter that does not give false decodes. 

Pieter Jacobs, V51PJ 

L 
ooking at the 
screen shot, I 
think most will be 
familiar with the 

setup, etc. 
 To install this software 
does unfortunately take 
some megabytes on the 
internet. The reason is 
that this software is 
running under MATLAB. 
Therefore, the MATLAB 
package needs to be 
downloaded first and 
needs to be installed.  
 Once MATLAB is 
installed there is a test 
program that you 
download and this will tell you where to install 
PSK2K. The reason is that MATLAB must 
know where it is once starting PSK2K. 
 Now is the easy part - working MS on VHF 
and UHF! 
 
What is so nice about this software? 
 First it has no false decodes at all. A 
second nice feature is that multiple stations can 
use the same frequency and still 100% decode 
of each ping.  
 Now try this with WSJT. Results speak for it 
self. 
 It also has a contest feature, which make 

QSO count reporting very easy. Because of the 
capability to do multi call decoding it can now 
QSO digitally with each user making it much 
easier compared to WSJT. You can actually 
walk away from the keyboard and start calling 
CQ and each ping will be decoded and logged 
once 73 is received. 
 So yes, let us start using this software as 
well on the vhf and uhf bands. There are other 
packages as well that also serves its purpose. 

mailto:saamsat@intekom.co.za
http://www.amsatsa.org.za
mailto:saamsat@intekom.co.za
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Attiny85 – Little Brother of Arduino 

W 
elcome to this month’s informative 
article on Arduino and let me start 
by introducing you to our new 
friend the Attiny85. Little brother to 

the Atmega 328 used in the Arduino. The Attiny 
is a low-power Atmel 8-bit AVR RISC-based 
microcontroller combining 8 KB ISP flash 
memory, 512 B EEPROM, 512-Byte SRAM, 6 
general purpose I/O lines, 32 general purpose 
working registers, one 8-bit timer/counter with 
compare modes, one 8-bit high speed timer/
counter, USI, internal and external Interrupts, 4
-channel 10-bit A/D converter, programmable 
watchdog timer with internal oscillator, three 
software selectable power saving modes, and 
debugWIRE for on-chip debugging. The device 
achieves a throughput of 20 MIPS at 20 MHz 
and operates between 2,7 – 5,5 volts. All of 
that crammed into a small 8-pin device. 
 So what can you do with the Attiny you may 
ask…? For starters, you can miniaturise many 
of your Arduino projects. The code used by 
both is identical, the only real limitation is the 
size of the memory and the fact that the Attiny 
does not have the normal RX/TX serial pins 
and needs to be programmed using an AVR 
ICSP programmer or another Arduino in ICSP 
mode. Additionally, you could build devices 
from games to robotics and even the odd 
Amateur Radio projects such as Iambic morse 
keyers, intelligent battery chargers and so on. 

Now that I have introduced you to the 
Attiny85, I will show you how to build an 
interface to program it using a standard 
Arduino Uno as well as one using the ISP 

interface from an AVR programmer.  
The images below show my prototype 

shield developed to fit on top of the Arduino 
Uno or KMDuino ONE. The basic circuit for the 
Attiny and the additional requirements to allow 
it to be programmed. 
 On my prototype I used a piece of Vero 
Board 11 rows by 21 holes, some male header 
pins, some female header sockets (so we can 
use the Attiny once programmed), a reset 
switch, a 10 uF capacitor (required by the Uno 
for reset) an LED and pull up resistor and a 
socket for the Attiny so we can remove it once 
programmed or program many Attiny’s. 

(Continued on page 7) 

The Arduino Column 
Kevin Mc Donald, ZS6KMD 

e-mail: kevin@zs6kmd.za.net  

mailto:kevin@zs6kmd.za.net
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 The connections to the above circuit that 
are required to make it possible to program the 
Attiny are shown in the Arduino image below. 

Pins are connected as follows, Gnd to 
pin 4, +5V to pin 8, Pin13 on Uno to pin 7, 
Pin12 on Uno to pin 6, Pin11 on Uno to pin 5, 
Pin10 on Uno to pin 1(Reset). Pin 9 goes 
through a 220R resistor and LED to ground as 
a heartbeat to show that it is being 
programmed. 

As I said before I would also show the 
design for an AVR ISP, this can be built on a 
small piece of PC board using the following 
layout. 

 All that is required is a 470 R resistor, an 
LED, an IC socket and a 6 way ISP header. 
This programming board can be used with a 
USBASP programmer or the Arduino ISP pins. 

Next month we will look at programming 
the Attiny with some basic instructions like 
blinking and fading an LED and then building a 
capacitive touch Iambic morse keyer or some 
other useful items for the shack.  

Please send pictures of your boards and 
projects to projects@zs6kmd.za.net and we will 
include them in future articles. 

 
Happy building 
 

(Arduino page 6) 

mailto:projects@zs6kmd.za.net
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Sinvolle Herhaler Antenna Ontwerp en Installasie 
deur die Sasolburg Radioklub 

Johan Steyn ZS4SS 

Gedurende 2005 het die klub ernstige 
probleme met die herhalers beleef. Tipiese 
probleme is swak ontvangs in terme van 
ooglopende goeie radio seine.   
 Hierdie artikel is deur Johan Steyn, ZS4SS, 
van Deneysville (tans woonagtig in 
Bloemfontein) geskryf na afloop van die 
suksesvolle implementering van amper twee 
jaar se beplanning, ontwerp en konstruksie 
werk. Dit is in die klub se nuusbrief QRX 
gepubliseer. 
 Die huidige klub komitee is van mening dat 
hierdie kundigheid van waarde sal wees vir 
ander klubs wat ook oorweeg om betroubare 
antenna ontwerpe te bou. Die geskiedenis van 
Johan se artikel val ook gemaklik in by die 50 
jaar feesvieringe waarmee die klub tans besig 
is. 
 Frans Durand, ZS4FD, is ‘n afgetrede 
SENTECH en oud-SAUK deskundige. Dus is 
die werk wat gelewer is van onskatbare 
waarde. Vandag, amper tien jaar nadat die 
antennas installeer is, is dit steeds effektief en 
geniet die herhalers steeds betroubare 
werking. Gereelde inspeksies toon dat die 
antenna konstruksie betroubaar genoeg is om 
steeds die elemente te trotseer. 
Riaan, ZS4PR 
 
Hier volg die artikel 
 Soos dit goeie radioamateurs betaam, kuier 
ek en Frans, ZS4FD, op reëlmaat oor en weer 
en gesels meeste van die tyd oor die 
stokperdjie. Tydens een van hierdie kuiertjies 
het Frans dan ook met die gedagte vorendag 
gekom om ‘n agt vlak-dipoolstelsel op te rig by 
Leeukop (KG42km naby die N3 in die Vrede 
omgewing. Red). Om agt dipole op te rig by 
meeste herhalerpersele is onmoontlik weens 
die feit dat mens ‘n mas van 30 tot 40 meter 
hoog moet hê om hierdie antennas te 
akkommodeer. Hierdie hoogte mas is wel op 
Leeukop beskikbaar, die mas daar is omtrent 
33 meter hoog, en saam met die toerusting, 
behoort dit geheel en al aan die Sasolburg 
Radioklub. 
 Frans het eerstens toestemming by die klub 
gevra om met die projek voort te gaan en 
daarna het hy begin bou aan die antennas. 
Daar is na sorgvuldige oorweging en 

beplanning besluit om materiaal te gebruik wat 
18 mm vierkant is. Die rede hiervoor was 
omdat hy baie ou televisie-antennas opgegaar 
het deur die jare en die materiaal by hom 
rondlê en nie gebruik word nie. Volledige 
bespreking met diagramme van die antennas 
verskyn aan die einde van hierdie artikel. 
 Soos almal seker weet het ons die buite-
herhalers voor verlede Kersfees gediens om 
alles reg te kry vir die Kersseisoen wanneer 
daar baie amateurs op die snelweë is. Die 
herhalers het net ‘n paar weke gewerk, toe is al 
twee van die lug af. 
 Aan die begin van Maart het ek besluit dat 
ons moet gaan kyk na die herhalers en Vrydag 
3 Maart is ek en Frans deur om Renosterkop 
(KG32on, noord van Kroonstad. Red) se 

(Na bladsy 9) 

Frans, ZS4FD, maak die kabels netjies. Die 
nuwe viervlak-dipole is duidelik sigbaar.  
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herhaler te gaan vervang of reg te maak. Die 
spaar-herhaler is by Ockerd, ZS6LZ, opgelaai 
en daar gaan ons. Daar aangekom, vind ons uit 
dat die ko-aks kabel plus die antenna verwyder 
is deur een van die tegnici. Die Renosterkop-
perseel behoort aan Hennie, ex-ZS4ZA, van 
Kroonstad en hy bedryf kommersiële radio- en 
sekuriteitstelsels vanaf die perseel. Die 
antennas en ko-aks kabel wat in die verlede 
gebruik was, het aan sy organisasie behoort en 
was goedgunstiglik aan ons geleen. So keer 
ons onverrigter sake terug. Op pad terug stel 
Frans toe voor dat ons vier van die agt 
antennas moet neem en op Renosterkop gaan 
installeer. 
 Vrydag 10 Maart is ons toe weer na 
Renosterkop. Frans het die toring geklim en ek 
het onder gebly om alles vas te maak. Een vir 
een is die antennas opgehys en op hulle regte 
afstande uitmekaar vasgemaak aan die toring 
se westelike been. Die rede hiervoor is sodat 
die antennas aan die kant van die toring is wat 
na die N1-hoofpad kyk, die hoofdoel van die 
herhaler is om die N1 te bedien. Later is die 
harnas wat die antennas verbind opgetrek en 
gekoppel asook die stuk 13 mm “Cellflex” kabel 
na die herhalerhuisie. Terwyl Frans die ko-aks 

vasgebind het aan die toring, het ek opgeklim 
en die ou 70 cm-antenna verwyder en toe weer 
die nuwe antenna opgetrek en vasgemaak. 
Hierdie takie het ons ongeveer ses ure geneem 
en die twee “ou” manne was omtrent pootuit. 
Op pad terug het ons met soveel as moontlik 
gesels en die herhaler nog geskakel tot 
ongeveer so 10 kilometer vanaf Sasolburg. 
 Viervlak-dipole is die algemeen aanvaarde 
norm vir herhaler gebruik en het in die orde van 
8 tot 9 dB wins oor ‘n kwartgolf grondvlak. Die 
antennas is omnidireksioneel, redelik goedkoop 
en eenvoudig om te bou en het uitstekende 
wyeband-eienskappe. 
 Die 18 mm T-stuk wat die dipool en arm 
vorm word geheg met driehoek plaatjies en 
klinknaels aan beide kante en die arm geheg 
aan die toring met U-boute. Senter tot senter 
(mas tot antenna) is 0,29 golflengte om die 
impedansie op 50 ohm te kry. Die lengte van 
die aangedrewe element is bepaal deur 300 
deur die frekwensie te deel en dan die “K” 
faktor toe te pas om te bepaal hoeveel die 
dipool korter moet wees as die berekende 
lengte: 

300/145,5 * 0.95 = 1,9588 m 
Die helfte hiervan is dus 0,979 m. 
 0,979 * 0,97 = 0,9499 wat dan ook die 
lengte van die dipool is wat ons gebruik het. 
Verwys na die grafieke en diagramme. 
 Wanneer twee dipole in parallel gekoppel 
word en elk se impedansie is 50 ohm, dan 
moet die inset-impedansie verhoog word na 
100 ohm per antenna sodat wanneer die twee 
antennas in een punt eindig, dit weer 50 ohm 
kan wees. Dit word bereik deur van ‘n ongelyke 
aantal kwartgolflengtes van 75 ohm ko-aks 
gebruik te maak tussen die antenna en die voer
-lyn. Die meeste handboeke beveel aan een en 
‘n kwart golf. Dit maak nie saak hoeveel 
kwartgolflengtes gebruik word nie, solank dit ‘n 
ongelyke getal is. Om vier dipole op te rig, 
moet dus gebruik gemaak word van twee pare 
se berekenings sodat die impedansie by die 
voerlyn se punt weer 50 ohm is. Hier gebruik 
ons dan ‘n verdere stuk 75 ohm ko-aks wat 
weer ‘n ongelyke aantal kwartgolflengtes lank 
is, volgens die handboeke dan een en ‘n 
driekwart golflengte. 
 Om die harnas op te maak is dus van 75 
ohm ko-aks gebruik gemaak. Die lengte van die 
ko-aks word aangegee in die handboeke as 
een en ’n kwart golflengte vanaf die antennas 
tot by die eerste las. Van die eerste las tot die 

(Herhaler antenna vanaf bladsy 8) 

(Na bladsy 10) 

Winsdiagram van ‘n vertikale dipool reeks met “n” 
getal dipole teenoor die relatiewe d/lamda afstand 
tussen die dipole  
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laaste las (of voerlyn se punt) word aangegee 
as een en ’n driekwart golflengte. 
 ‘n Golflengte by 145,5 MHz van ko-aks met 
‘n stroomsnelheidfaktor van 0,66 = 2,0619 
meter. 
 2,0619 * 0,66 = 1,361 meter 
Vyf kwarte is dus 1,25 * 1,361 = 1,701 meter 
Sewe kwarte is dus 1,75 * 1,361 = 2,382 meter 
 Onthou om die lengte van die 
verbinderstukke af te trek om die ko-aks op die 
regte frekwensie te kry. Om die impedansie van 
die harnas reg te kry is die volgende 
berekening gevolg. Die formule wat gebruik 
word vir hierdie berekening is 
Zo  = Kwartgolflengte van die aanpassings 
kabel se impedansie 
Zi  = Inset-impedansie 
Zl  = Las-impedansie 
 Al die laste is vervaardig met N-tipe 
koppelstukke. Daar is 14 koppelstukke, 3 T-
stukke, 8,5 meter 75 ohm ko-aks en 35 meter 
“Cellflex” geïnstalleer op Renosterkop. 
 Intussen is daar begin om ‘n nuwe harnas 
op te maak vir Leeukop. Weer is van dieselfde 
berekenings gebruik gemaak om die lengtes en 
impedansie reg te kry. Nadat die harnas 
vervaardig is word dit toe getoets om te sien of 
die impedansie en frekwensie reg is. Hier word 
gevind dat die harnas by ongeveer 150 MHz 
resoneer. Na baie gesukkel om dit reg te kry, 
besluit Frans dat ‘n terminaalkassie gemaak 
moet word sodat daar net van 50 Ohm ko-aks 
gebruik gemaak kan word. Wanneer van 50 
Ohm ko-aks gebruik gemaak word is dit nie 
belangrik hoe lank die ko-aks moet wees nie. Al 
die laste is weereens vervaardig met N- tipe 
koppelstukke en T-stukke, daar is 10 
koppelstukke en 5 terminale in die kassie plus 
60 meter “Cellflex” geïnstalleer op Leeukop. 
 Vrydag 7 April is ons toe na Leeukop. Die 
span het bestaan uit Louis, ZS6BD, Andries, 
ZS6VL, Ruaan, ZS6RMS, Riaan, ZS4PR, 
Marius, ‘n voornemende amateur, Frans, 
ZS4FD, en Johan, ZS4SS. Frans en ek het 
vooruit gegaan omdat ons al vroeg klaar 
ingepak was. Daar aangekom, vind ons dat die 
kragbron oorspanning gegaan het. Riaan, 
ZS4PR, is gekontak en hy het vir ons die spaar 
kragbron saamgebring wat ons dan tydelik 
ingesit het solank as wat die beskadigde een 
herstel word. 
 Kamp is opgeslaan, die stoele is uitgehaal 
en toe begin die groot gesels. Vrydagaand is 
tradisioneel die kuieraand van enige amateur 

byeenkoms. Later is die vuur aangesteek, ‘n 
vleisie is gebraai en reuse sake is bespreek en 
opgelos. 
 Saterdagoggend vroeg is Frans die mas op 
en met Ruaan, ZS6RMS, se hulp is die vier 
antennas vasgemaak, die harnas opgetrek, 
gekoppel en twee “Cellflex” ko-akskabels in die 
toring opgetrek en vasgemaak. Die 70 cm Yagi 
is afgetakel en opgeskuif tot amper aan die 
bopunt van die toring. Jaco, ZR6JCO, is 
geskakel en gevra om spaar onderdele vir die 
kragbron te bring. Na deeglike ondersoek in 
daglig is gevind dat die kragbron so beskadig is 

(Herhaler antenna vanaf bladsy 9) 

(Na bladsy 11) 
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dat dit teruggebring moes word vir 
herstelwerk. Dit is gevind dat die 70 
cm-skakel geweldig baie stoom trek 
vanaf die kragbron. Daar is toe 
besluit om die spaar-herhaler te 
installeer en die ander een terug te 
bring sodat Ockerd, ZS6LZ, dit kan 
diens. Die perseel is skoongemaak, 
al die gras rondom die perseel is 
afgesny. Die gras staan feitlik 
skouerhoogte vir die persone wat 
nog nie op Leeukop was nie. 
Geweldig gevaarlik tydens ‘n brand. 
 Met ons terugkeer is vele toetse 
langs die pad gedoen om te bepaal wat die 
bereik van die herhaler is. Dit werk so goed dat 
dit nog geskakel kon word naby Deneysville. 
 Ons innige dank en waardering aan die 

span wat gehelp het om die projek ‘n sukses te 
maak. Ook wil ons erkenning gee aan die vele 
handboeke waaruit ons al die formules en 
grafieke gehaal het vir ons berekeninge. 

(Herhaler antenna vanaf bladsy 10) 

Nowadays we are all starting to upgrade our 
radios as all are becoming better and more 
tricks are behind the buttons. 
 When I have upgraded from the IC-706 Mk 
2G to the IC-7100, I realised with a shock that 
the software designed for analogue type of 
radios do not want to key or control the later 
designed IC-7100. Looked around on the 
internet and finally found it. The program is 
called CAT7200 and it is free of charge. 
 Installation is easy if you read the 
instructions correctly. Please, read it a few 
times, otherwise you will get frustrated! 
 Well once installed – remember it is actually 
a virtual com port that you are installing – you 
are actually, via this software, tricking the older 

software to think it is actually talking to a real 
RS-232 port. The CAT7200 software converts 
this virtual RS-232 port to the virtual RS-232 
port that is running on the USB port that is 
loaded for the new generation radio. 
 Hope this will solve some of the frustrations 
of upgrading to new radios and still been able 
to use your old software. 
 

Issues with ICOM Radios that use USB connections 
(I think this might help with other makes as well) 

Pieter Jacobs, V51PJ 
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F 
irst, we start with WSJT 10 – this is the 
latest version. 
 Many keen VHFers want to start 
exploring a bit further than keying the 

repeater/s. Now the one way to do it is 
changing antennas to more directive type of 
antennas like Yagis, LFA antenna, 4 to 8 
element delta loops etc. This will enable you to 
extend the normal voice range to an amateur 
that is much further than the repeater. 
 Now the further the distance the more 
difficult it becomes for both sides to actually do 
a voice or CW QSO. Now this is where digital 
modes are coming to its real use. 
 There are a few settings that you need to 
do first. 
 Yes like all other digital modes such as 
PSK31, SSTV, etc., that you have used in the 
HF environment you have to do these setup 
before you can use the software 100%. 
 The top left screen is the actual settings 
used for soundcard, which is the ears and 
voice of any digital mode. 
 The screen on the top right hand side is the 
waterfall screen. Here you will see the blips 
and traces of data that has been received. On 
this screen’s right bottom, you will see a 

reading in dB. This is the soundcard input 
indication of how loud the noise is set. The 
preferred setting is 0 dB. The slide just left of 
this level indication is where you adjust the 
audio input level to show 0 dB. 
 Now I think the time is right to explain the 
actual screen. 
 The main screen if I can call it that has 
some settings that you need to understand to 
make it work properly. 
 First, of course the actual call sign you want 
to call or whose call you have decoded while 
monitoring have to be typed in. it need also a 
grid locator. 
 The reason for the grid locator is to get an 
indication of antenna direction. Now talking 
about the antenna direction, when doing 
Meteor Scatter (MS) there is a so-called 
hotspot that both stations need to point to, to 
get maximum effect using the reflection from a 
meteor – small to big dust particle/rock – that 
has entered the atmosphere of the earth. This 
burning particle leaves a small to large burnt 
trail in the atmosphere when entering. We have 
seen some shooting starts as they are called in 
day to day talk. This burnt trail reflects the 

(Continued on page 13) 

Let us talk Digital on VHF and up 
Pieter Jacobs, V51PJ, JG82ie 

This is what you will see once you open up the WSJT program under windows environment. 
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signals back to earth – it is not a perfect mirror 
as it scatters the RF signal in many directions. 
This causes a ping sound on the RX side that 
actual contains the information that was sent 
from the TX side. The waterfall screen will 
show this and the software will decode it. The 
decoded signal will show on the decode 
screen. 
 This information will then have the following 
information printed to the left side of the 
decoded signal. Time in milli-seconds on RX 
signal as well as the amount of bursts, strength 
of the burst and important the actual DF of the 
decoded signal. The DF normally is a portion of 
the actual TX person from the actual frequency 
as well as a portion of the Doppler change in 
the signal received because of the scattering 
effect. 
 If the DF is too big then you can adjust your 
dial slightly to left or right to actually bring the 
signal closer to the decode limits. 
 There are many modes also to be selected 

depending on the conditions. When listening to 
the burst and suddenly you hear it coming 
through with a motorboat type of sound, 
constant and sometimes with some heavy QSB 
on it, then you can decide to do voice or CW 
instead of digital. On 6 and 4 m this tends to 
happen regularly during the day and night 
times. The beacons are there to actual monitor 
for these types of conditions. You have heard 
of tropo season on VHF. 
 What type of mode to use when and where 
I will leave for you to play with? 
 Yes then an interesting feature. Sometimes 
you read that the person will select 15-second 
periods. How to change the period is as 
follows. At the bottom of the display screen, 
you will see a block underneath auto off. Just 
right click with your mouse and it will change to 
15 sec. To get back to 30 sec just right click 
again with the mouse. 
 I do hope this will add to the increase of 
activity on the VHF and above bands. 

(Digital on VHF from page12) 

T 
he generic QSL cards are sold in 
batches of 100 at a price of R50 
(postage included). Do not make any 
deposits before confirmation of 

availability 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.  

 Send me an e-mail to zs6wwj@gmail.com 
with the  proof of payment and I will post the 
cards to the address as listed on the League 
database. 

D 
ie QSL kaarte word verkoop in 
bestellings van 100 teen R50 
(posgeld ingesluit). Moet geen 
inbetalings maak alvorens jy vas-

gestel het of kaarte beskikbaar is nie. Betaal 
die bedrag in die Liga se bank rekening by 
ABSA 407 158 884 9, Takkode 632005. 
 As verwysing gebruik asseblief jou roepsein 
of voorletter en van, tydens die betaling b.v. 
ZS6A/PA van Deventer - QSL kaarte.  

 Stuur vir my `n e-pos aan 
zs6wwj@gmail.com met bewys van betaling en 
ek pos die kaarte na die adres op die Liga se 
databasis. 

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

mailto:zs6wwj@gmail.com
mailto:zs6wwj@gmail.com
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More on making quality PC boards in your garage 
Henry Chamberlain, ZS1AAZ 

I 
n the July/August edition of Radio ZS, I 
wrote an article on making quality PC 
boards in my garage. There have been 
some developments in my methods that I 

think I should tell you about: 
 I often wondered how the professional 
people made their blank copper boards 
photosensitive. I asked one of the local 
manufacturers and they told me they use a film 
that they apply with rollers. Therefore, I started 
looking for such film, starting with eBay. I 
searched for Dry Film PCB and found it! 
 It is a bluish coloured film in rolls, either in 
150 or 300 mm widths, or in one case in A4 
sized sheets. I ordered a 150 mm by 2 meter 
roll for about R41. While waiting for it to be 
delivered, I searched on Youtube on how to 
use it. There are many videos to choose from. 
 The design of a PC board is still 
unchanged, using software on my Windows 
computer. Printing is the same, on Laserfilm, a 
semi-transparent material. I still use density-
enhancing liquid to close up pinholes in the 
printed transparency. 
 From here on the process is different. The 
board needs to be cleaned and the 
photosensitive material attached. This is the 
only tricky part of the process. 
 The dry film has three layers, a photo 
sensitive film in the middle and a protecting 
layer on each side. One side has a matt finish, 
the other a glossy finish. To remove the matt 
layer, use two pieces of sticky tape, one on 
each side on a corner and after attaching them 
to both sides of the film pull them apart again. If 
you are lucky, the corner of the matt layer will 
be detached and you can peel it off. The videos 
show it clearly. 
 The film tends to stick to everything. The 
tricky part is to lay it on the clean PC board 
without wrinkles or air bubbles. One person did 
it in water and I find this works best although 
not perfect. The water stops air bubbles from 
getting under the film. It then has to be applied 
with heat and here a laminating machine works 
best. Apparently an ordinary iron will also work. 
Use a sheet of paper under the PC board with 
the blue plastic on top and feed this into the 
laminating machine, sometimes more than 
once if you think it necessary. Afterwards, cut 
off the excess around the edges and remove 
the paper. The board is now ready for exposure 

in the normal way. 
 I found that my ultraviolet lamp that I have 
been using for many years does not illuminate 
a large board evenly and decided to look for 
alternatives. I had been using strips of LED’s 
for lighting purposes and found similar strips on 
eBay that emit ultraviolet light. They are more 
expensive, R301 for a five meter length with 
300 LED’s. One can make more than one light 
source with such a strip. 
 I constructed a small table-like device with 
an aluminium top with the LED strips glued 
underneath. A 555 timer is attached that 
switches the UV light on for about ninety 
seconds. The whole thing draws 2,75 A from a 
13,6 V power supply. 
 The UV light does remarkable things to 
the photosensitive plastic. It sticks it firmly to 
the copper PC board where it is not shaded 
and the top protective layer becomes brittle and 
is pulled off easily. 
 The photo plastic then needs to be 
dissolved away where the copper needs to be 
exposed. This is done in a solution of washing 
soda, available at the local supermarket. About 
15 grams in a litre of water. Use a soft brush to 
help the process along and rinse the board in 
clean water afterwards. 
 Now etch in the normal way and 
afterwards remove the remains of the plastic 
film with caustic soda, again from the 
supermarket. About the same concentration, it 
is not critical. 
 The board is now ready for use, although I 
coat mine with tin, called Tinpot or LT34. 
 I find this process much superior to the 
process where Pos20 is sprayed on the board. 
The whole process is quick and the result is 
good. 
 Make sure you watch the Youtube videos, 
they are very informative. 
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T 
his antenna addresses a special 
purpose, where a rotator is not 
available or required, yet operation 
from two directions (off the front and 

back of the antenna) is needed. 
 The antenna is driven at the centre-most 
element with 50 ohm coax feeding a 
4:1 balun to provide an impedance of 200 
ohms. The predicted SWR is 1.1. To keep the 
overall length down to less than 5 m (4,8 m in 
fact), the number of elements was restricted to 
9 including the driven element. 
  
Tuning 
 During construction, make the driven 
element somewhat longer than specified and 
then progressively shorten until the best SWR 
is achieved. All cables, etc., should be 
attached at the time of setting the best SWR. 
The impedance is mostly pure resistance at 
183 ohms, with low reactance, Fig 1. The 
4:1 balun will keep RF off the outside of the 
coax as well as maintaining the necessary high 
impedance of ~200 ohms at the feed point of 
the antenna. 

Best Gain 
 Gain is good at 11.9 dBi for what is 
essentially a 4-el Yagi and of course, there is 
no back-to-front ratio as the antenna's pick-up 
from the "front" is mirror-imaged at the "rear,” 
with good symmetry. 
 During installation, adjust the height above 
ground in the order of half wavelength or so to 
peak up a DX signal. This will provide some 
ground gain providing total gain in excess of 
the modelled prediction, by as much as 3 dB 
typically and prevent anti-phase pickup from 
ground reflections in the wanted directions, 
which could nullify much of the gain.  

Noise Performance 
 With no back-to-front ratio, this antenna will 
collect noise pickup from two directions and 
appear very noisy. Even so, the lobe 
performance in the horizontal plane, Fig 5, is 
good at more than -15 dB down, which will 

(Continued on page 16) 

Bi-directional Yagi for 144 MHz 
Ian Roberts, ZS6BTE 

Fig 1: Essential parameters 

Fig 2: Geometry 

Fig 3: Bi-directional Gain 
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match the performance of 
most unidirectional Yagis, but in the vertical 
plane, Fig 6, the lobes are only ~10.3 dB down, 
which is not all that bad on a special-purpose 
antenna such as this. 
 
Construction 
  Use 25 mm square aluminium tube, drill 
holes through this tube to locate the elements. 
Correct the element lengths according to the 
diameter of the boom (add 66% of the boom 
diameter to the overall length), then 
aluminium solder (NOT braise) these elements 
in place using a LPG torch or a soft oxy-
acetylene flame. Note that the element lengths 
in the NEC file are HALF-LENGTHS, so must 
be doubled when cutting to length (after adding 
66% of the boom's diameter). 
 The driven element is simple dipole, 
mounted on some plastic to insulate it from the 
boom. Ground the boom to the mast, which 
should also be grounded. 
  
Notes  
This antenna has not been constructed by me. 
  
NEC File 
CM NEC Input File of "bi directional yagi.nec" 
CM 11,4 dBi gain, b/f ratio 0 dB. SWR 200 

ohms 1,1. Elements 5 mm ungrounded on the 
boom. Length 4,92 m. 
CM Use 4 - 5 mm aluminium rod for the 
elements. 
CM Free space dimensions, add the element 
length correction for the metal boom (~66%) if 
elements are grounded on the boom. 
CE 
SY drlen=0.489531 
SY dir1len=0.450701 
SY dir1sp=0.391029 

(Bi-directional Yagi from page 15) 

(Continued on page 17) 

Fig 4: SWR with 4:1 balun 

Fig 5: Horizontal pattern 

Fig 6: Vertical pattern 
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T 
he theme for this year’s 
South African Radio League 
National Convention will be 
“Into the future.” The theme 

ties in towards the youth, new and upcoming 
projects and amateur radio initiatives and how 
amateur radio will be taken into the future. 
There are a number of young people who enjoy 
amateur radio and the aim is to exhibit new 
Amateur Radio trends at the convention.  
 
Be My Guest Lodge (S26 45 37.07 E27 49 
35.07) near Vanderbijlpark and Sasolburg has 
been booked as the venue for the National 
Convention. It is on the Free State side of the 
Vaal River. Booking and the National 
Convention registration will open from February 
2017. The registration and costs will be 
announced during February 2017. A number of 
rooms have already been set aside for the 
early birds.  
 
The hosting committee have secured a number 
of sponsors to bring down the overall costs for 
this event. The main sponsor is Tsepang 
Electronics from Midrand.  
 
The programme is being finalised and should 
you and/or you Club like to exhibit, the hosting 

committee should be contacted 
by e-mail at zs4srk@gmail.com 
 
Programme outline  
 
Friday 22 April 2016  
15:00 Registration on arrival and receive 
welcome packs. Exhibitors are welcome to set 
up on Friday as well 
18:30 Dinner and an informal function 
 
Saturday 23 April 2016  
07:30 SARL AGM registration 
09:00 SARL AGM starts 
10:30 Refreshments 
10:45 AGM continues  
13:00 Lunch  
14:00 Special afternoon activities and 
exhibitions  
19:00 SARL Gala evening (Dress - jacket and 
tie) 
  
Sunday 24 April 2016  
07:00 Breakfast  
 
We look forward to seeing you at the South 
African Radio League’s 2016 National 
Convention!  

The 2016 South African Radio League  
National Convention  

“Into the future”  

SY dir2len=0.455359 
SY dir2sp=0.963761 
SY dir3len=-0.46407 
SY dir3sp=1.66629 
SY dir4len=0.483938 
SY dir4sp=2.4035 
  
GW  2  11   0.000     -
drlen       0.000   0.000      drlen       0.000   0.0
025 
GW  6  11   dir1sp    -
dir1len     0.000   dir1sp     dir1len     0.000   0.
0025 
GW  3  11   dir2sp    -
dir2len     0.000   dir2sp     dir2len     0.000   0.
0025 
GW  4  11   dir3sp    -
dir3len     0.000   dir3sp     dir3len     0.000   0.
0025 

GW  5  11   dir4sp    -
dir4len     0.000   dir4sp     dir4len     0.000   0.
0025 
  
GW  8  11   -dir1sp    -dir1len    -0.000   -
dir1sp     dir1len    -0.000   0.0025 
GW  9  11   -dir2sp    -dir2len     0.000   -
dir2sp     dir2len     0.000   0.0025 
GW  10 11   -dir3sp    -dir3len     0.000   -
dir3sp     dir3len     0.000   0.0025 
GW  11 11   -dir4sp    -dir4len     0.000   -
dir4sp     dir4len     0.000   0.0025 
  
'GS 0 0 0.3472 
GE  0 
FR  0  1    0    0  144.3    0.00E+00  0.00E+00  
0.00E+00  0.00E+00  0.00E+00 
EX  0  2    6    0  1.00E+00  0.00E+00  0.00E+0
0  0.00E+00  0.00E+00  0.00E+00 
RP 0 1 360 1510 90. 0. 0. 1. 0. 0. 

(Bi-directional Yagi from page 16) 

mailto:zs4srk@gmail.com
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O 
perating on VHF/UHF FM repeaters 
is one of the most popular activities 
in amateur radio. For the new 
amateur, FM repeater operations 

are often the first and most common on-air 
experiences, but accessing repeaters also 
represents a significant initial vexation for the 
new amateur to overcome. Mastering the 
integrated concepts of frequency pairs, tones 
or other squelch methods, transceiver channel 
programming and repeater on-air protocols is 
the first significant operational challenge that 
many amateurs will encounter in their new 
hobby. 
 This article introduces fundamental 
concepts of FM repeater operations for the 
new amateur and depicts a high-level view of 
typical FM phone repeater anatomy and 
functioning. The goal is to demystify repeaters 
and help the newly licensed Technician 
overcome any initial bewilderment about 
repeaters. Let us get off to a great start in 
amateur radio with solid footing in repeaters! 
 
Repeater Basics 
 As the name implies, an FM repeater 
repeats your radio signal. It is just an amateur 
radio station that has been designed for the 
special purpose of retransmitting your signal 
instantaneously as it is received. Typically, an 
FM repeater station will be located in a high 
position, perhaps on a hill or mountain, or on a 
sizable tower or building. A repeater station 
may also retransmit with higher power than an 
operator uses with a handheld transceiver or 
other station transmitting to the repeater. As a 
result, the FM repeater’s relay of your signal is 
transmitted over a much broader area than you 
can achieve with your station alone. The 
fundamental benefit is that operators who are 
geographically separated significant distances 
can use the repeater to achieve radio contact 
when simplex operations are not feasible or 
practical due to the separation or terrain. 
 Further, because an FM repeater uses 

published, unchanging frequencies, it is a 
convenient way for amateurs within its reach to 
convene on the air. Groups of amateur 
operators will use a repeater to operate nets, 
on-air meetings at prearranged times, usually 
for a specific purpose or topic of interest. Nets 
on repeaters may also be convened by 
amateur radio emergency response agencies 
to coordinate emergency aid efforts across a 
broad area within the repeater’s range. 
 While amateurs around the world operate 
multiple types of repeaters, the most common 
type is the FM voice repeater using VHF or 
UHF frequencies. However, repeaters are 
operated using single sideband mode, digital 
modes and HF frequencies, as well. In this 
article, we will refer almost exclusively to those 
most common VHF/UHF FM repeaters for 
voice or phone mode. 
 
FM Repeater Operation 
 What do you need to do to use an FM 
repeater with your transceiver? Let us consider 
the practical aspects of repeater operation 
using an example. Then we can build on these 
basics for a more thorough understanding of 
repeater functions. 
 As an FM repeater receives your signal it 
must retransmit it on a different frequency. It 
cannot retransmit on the same frequency that 
you are using to reach the repeater – that 
would cause a feedback loop in which the 
repeater’s receiver would “hear itself” 
transmitting and then try to retransmit itself! 
Trouble lies there. 
 
Frequency Pairs 
 Instead, repeaters use frequency pairs - 
one frequency is used to receive signals from 
repeater users and another frequency is used 
to retransmit those received signals. Consider 
the UHF 70 centimetre band example in the 
graphic. Each calling station transmits to the 

(Continued on page 19) 

FM Repeaters – An Introduction 
Stu Turner, WØSTU 
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repeater using 442,725 MHz. Each station 
monitors the repeater using a frequency of 
447,725 MHz. When the pedestrian HT radio 
operator transmits his signal (red arrows), the 
442,725 MHz transmission is received by the 
repeater and it retransmits the signal on 
447,725 MHz to be received by any other 
stations monitoring that repeater frequency. 
Any other station, such as the SUV mobile 
station (blue arrows) operates exactly the 
same way, transmitting on the lower frequency 
442,725 MHz and listening on the higher 
447,725 MHz frequency. 
 These paired frequencies are often referred 
to as the “listen frequency” and the “talk 
frequency,” as considered from the calling 
operators’ perspective. Of course, different FM 
repeaters will use different frequency pairs and 
entirely different amateur bands and this is just 
one frequency pair example from the 70 
centimetre band. 
 
Offsets 
 Notice in our example that the difference 
between the listen frequency (447,725 MHz) 
and the talk frequency (442,725 MHz) is 
exactly 5 MHz. This difference between the 
repeater’s paired frequencies is called the 
offset or shift. Standard values for repeater 
offsets are established for each band, but 
these are only recommendations. Most 
repeaters follow the standard offsets as 
follows, but not all: 
 2 m 0,6 MHz (600 kHz) 145,600/145,000 (-) 
 70 cm band 5 MHz 449,125/444,125 (-) 
 A frequency pair offset may be positive (+) 
or negative (-). That is, the talk frequency may 
be higher (+) or lower (-) than the listen 
frequency. The shift, positive or negative, is 
always determined by the direction of the talk 
frequency relative to the listen frequency. 
Therefore, in our picture example above the 
repeater has a negative offset since the talk 
frequency is lower than the listen frequency. 
The offset can also be positive where the talk 
frequency is higher than the listen frequency. 
 
Transceiver Channels 
 At this point you may be wondering how 
you can readily operate your radio this way, 
shifting between listen and talk frequencies 
during an on-air conversation. It is simple, 
really. You will program a memory channel into 
your radio for a repeater through which you 

wish to communicate. Like the FM repeater, 
your programmed memory channel will use two 
different frequencies, the listen and talk pair. 
When you tune to your programmed memory 
channel for the repeater your radio will 
automatically shift to the transmit frequency 
any time you push-to-talk and it will 
automatically shift back to the listen frequency 
when you release the PTT key. So, radio 
communications through a repeater become 
just as easy as single-frequency simplex 
contacts directly between two stations. 
 
Squelch Tones 
 However, many repeaters utilise one 
additional wrinkle that you will need to include 
in your channel programming or the repeater 
will ignore your transmissions. A repeater often 
will use a special method of squelch in its 
receiver and you must include the correct 
squelch information in your transmission to 
open the squelch of the repeater. One of the 
most common methods of repeater squelch 
employed is a low frequency audio tone that is 
transmitted continuously along with your voice 
signal. If this continuous tone is not transmitted 
in your signal, the repeater’s squelch will not 
be opened and the repeater will not receive 
your transmission. 
 This squelch method is known as the 
Continuous Tone Coded Squelch System, or 
CTCSS (sometimes this is also referred to as 
PL tones by amateurs, a Motorola trademark 
referring to “private line,” but it is not at all 
private!) A repeater will use a single 
established tone from a set of 42 standard 
frequencies. When you program a channel into 
your radio for a specific repeater you must 
select the appropriate CTCSS tone used by the 
repeater and ensure your CTCSS transmit 
function is activated for the channel. When 
properly accomplished, your transmission will 
automatically include the selected continuous 
tone and the repeater will happily receive your 
signal. Repeaters often filter out the CTCSS 
tone from retransmissions so that it is not 
heard as audio by receiving stations. 
Standard set of CTCSS tones (Hz) 
67.0 82.5 100.0 123.0 151.4 186.2 225.7 
69.3 85.4 103.5 127.3 156.7 192.8 229.1 
71.9 88.5 107.2 131.8 162.2 203.5 233.6 
74.4 91.5 110.9 136.5 167.9 206.5 241.8 
77.0 94.8 114.8 141.3 173.8 210.7 250.3 
79.7 97.4 118.8 146.2 179.9 218.1 254.1 
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 Other methods of repeater squelch are 
sometimes implemented, although in the US 
CTCSS is the most common. Digital-Coded 
Squelch (DCS) uses a stream of digital data or 
codes to open the repeater squelch, while 
simple carrier squelch opens the squelch any 
time an RF carrier signal is detected (i.e., no 
special squelch tones or codes). 
 
Repeater Coordination 
 You can probably imagine that if two FM 
repeaters implementing the same frequency 
pair have transmission ranges that overlap, a 
significant interference issue arises. For 
example, a single operator in range of both 
repeaters could cause both repeaters to 
activate when only one activation is intended, 
possibly interfering with ongoing 
communications on the repeater of accidental 
activation. Since repeaters tend to have 
significant range it is important to ensure they 
are coordinated to avoid mutual interference. 
Consideration of repeater geographic 
separation, transmission power, as well as the 
use of different frequency pairs and careful 
selection of CTCSS or other squelch methods 
helps to avoid repeater conflicts. 
 Operators and organisations whose 
stations are eligible to be repeaters select 
regional frequency coordinators. The 
coordinator recommends repeater pair 
frequencies and other station parameters to 
help avoid interference. The frequency 
coordinator may itself be a group or 
organisation comprised of repeater operators 
or club representatives. 
 
On-Air Protocols 
 Be aware that every FM repeater will have 
a community of regular operators who use it 
and these communities tend to develop 
something of a personality for the repeater. 
Some repeaters may have policies or rules 
established for its use. For example, many 
wide area repeaters (repeaters that reach over 
a very wide range) may have a policy of priority
-only traffic, or a “no rag chewing” policy. That 
is, the repeater operators wish to keep the 
repeater available for long-range 
communications of a more important nature 
than checking up on the health of your friend’s 
cat in the midst of an hour-long, idle chit-chat 
QSO. Still, other repeaters may be designated 
specifically for extended rag-chewing, yucking 

it up and generally having fun on the air within 
the regulations of FCC Part 97. It is a good 
idea to monitor a repeater for a while, contact 
the repeater operator, look for information 
about the repeater online or inquire with other 
amateurs before using a repeater extensively. 
Get to know the repeater’s personality! 
 Many FM repeaters will host regular nets at 
designated times. Become familiar with the 
repeater’s schedule of events and plan to 
avoid use during scheduled nets or other on-air 
events. If you are engaged in a QSO and 
another operator breaks in to notify you that a 
net will soon be starting on the repeater, 
graciously yield your privilege to the frequency 
and perhaps take part in the net if it is of 
interest to you. 
 If you wish to make known your presence 
on an FM repeater, perhaps to pick up a 
casual contact, simply state your call sign on 
the air – no other elaborations required! Many 
operators using mobile stations will tack on 
“mobile” to their call sign to clarify that they are 
not at their home station. Amateurs operating 
from a stationary location other than their 
registered home station will often add the term 
“portable” to their call sign. However, 
“CQ” (calling any station) is rarely used on FM 
repeaters and most operators will skip the use 
of phonetics as well due to the clear, low noise 
character typical of most FM repeaters. 
 You may hear courtesy tones on a repeater 
that indicate the end of a repeated 
transmission and these tones substitute for the 
use of terms like “over” at the end of a 
transmission. You will also typically hear the 
repeater identify itself with either Morse Code 
tone patterns or by recorded or electronic voice 
ID at least every 10 minutes. A good rule of 
thumb during an extended QSO is to identify 
your station whenever the repeater identifies 
itself, helping you to keep with the 10 minute 
identification rule of the FCC Part 97. 
 For most casual conversation via repeater, 
common language and common courtesy is 
the norm. You will hear a few Q signals thrown 
in by operators on repeaters, so it pays to be 
familiar with the most commonly used Q 
signals such as QSO, QSY, QRM, QSL and 
others. However, the beginner will have little 
trouble fitting in immediately on most 
repeaters. 
 However, when a tactical net is convened 
on an FM repeater, perhaps for public event 
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communications operations or an emergency 
communications tactical net, the casual nature 
of on-air communication is significantly 
reduced, especially if the net is busy with 
traffic. During a tactical net, the transmissions 
will be succinct and to the point, with specific 
protocols implemented by a net control station.  
 So, find the FM repeaters in your area, 
monitor each for a while and do your research. 
Get your radio channels programmed and get 
on the air with one or more repeaters that suit 
your needs and your preferences! 
 
How Repeaters Work 
 Understanding a bit about how FM 
repeaters are designed and how they work will 
improve your understanding of their on-air 
operations. Repeaters are not very different 
from other transceivers, but a few specialized 
components have been added to affect the 
repeat function via frequency pairs and to 
automate the repeater control. Let’s take a 
surface glance under the hood of a typical FM 
repeater. Follow along in the simplified block 
diagram below of the most basic repeater 
architecture. 

  
Duplexer 
 Inbound RF signals from a transmitting 
station are received by the repeater antenna 
and directed to a component called the 
duplexer. A duplexer is a device that allows a 
single antenna to be used simultaneously for 
transmitting and receiving two different 
frequencies. Why is this needed, you ask. 
 Necessarily, a repeater must receive and 

transmit at the same time, albeit on two 
different frequencies. When a high power 
transmitter and a receiver of great sensitivity 
operate in the same band near one another in 
frequency, the transmitter’s signal will 
overwhelm the receiver even though the tuned 
frequencies for transmit and receive are not 
identical. A typical receiver system cannot 
adequately reject, or filter out, the powerful 
blast of the transmitter. As a result, the 
repeater’s strong re-transmitted signal will 
mask the weaker inbound signal from a distant 
station, making the repeater useless… unless 
a duplexer is introduced. 
 A duplexer is a set of resonant circuits that 
serve as a very sharp and effective RF filter. 
This filtering circuit applied to the receiver side 
of the repeater keeps the frequency of the 
transmitter out of the receiver – the transmit 
frequency is rejected and not allowed to 
proceed to the receiver, but the normal receive 
frequency of the repeater is allowed to pass. 
Further, the duplexer rejects the normal receive 
frequency on the transmit side, requiring that 
all received signal strength is directed to the 
receive side path, while allowing the transmit 
signal to pass on to the antenna unimpeded. 
 An alternative to using a duplexer in a 
repeater is to arrange separate antennas for 
transmit and receive that are physically 
separated by a substantial distance so that the 
strong transmitted signal does not overload the 
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receiver. Because of the physical challenge 
and long feed lines this arrangement presents, 
the more common scenario is use of a 
duplexer with a single antenna. 
 Duplexers are typically constructed as 
cylindrical cavities of highly conductive 
material, such as silver and usually at least ¼ 
wavelength long for the repeater frequencies 
used. The cavity and associated components 
are designed to be resonant circuits of very 
high Q, meaning that only a very narrow range 
of frequencies will be resonant and passed 
through the circuit with good efficiency. (See 
our article, Antenna Q Factor for additional 
definition of Q.) In this way, the duplexer 
cavities serve as very sharp filters that may be 
tuned to pass only a narrow band of 
frequencies in the receive band or the transmit 
band of the repeater. 
 
Controller 
 A repeater utilizes automatic control since 
no control operator is in constant attendance of 
it functions. A repeater controller is an 
electronic device that is functionally interposed 
between the receiver and transmitter of the 
repeater to orchestrate repeater functions. 
 The controller accepts the audio signals 
output by the receiver and routes them to the 
input of the transmitter. The controller 
automatically activates the transmitter when 
signals are received for re-transmission, it 
initiates the repeater station identification 
transmissions with proper regularity and it 
stores data or audio for transmission of the 
station call sign, courtesy tones and other 
information. 
 The controller may also detect special 

tones or other signals transmitted to the 
receiver remotely by the station operator for 
the purpose of implementing or changing 
control functions. For instance, a repeater 
operator may transmit sequences of DTMF 
tones to the receiver to initiate a phone patch, 
a radio connection to a conventional telephone 
landline. Other control functions may change 
the repeater’s power output, the courtesy 
tones, the duration of the hang time over which 
the repeater continues to transmit following the 
termination of a received signal, or other 
functions. 
 
That’s a Wrap 
 The duplexer and the controller are the two 
most significant components of a modern FM 
repeater station that augment the normal 
transceiver’s functions of transmitting and 
receiving, but they are not the only ones. Keep 
in mind that our block diagram above is the 
simplest depiction and many FM repeaters 
include other specialized components for 
specific functions, including those of power 
management across the various parts of the 
repeater. 
 I hope this introduction to FM repeaters will 
help a few new amateurs to overcome the 
challenge of initial repeater operations. There 
is a lot to learn about repeaters, much more 
than is represented in this brief introduction, 
but the information here should be sufficient to 
start the beginner down the path to tons of FM 
repeater fun! 
 Good luck and 73! 
 
This article is used with acknowledgement to 
www.hamradioschool.com/ 
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T 
he American Radio Relay League 
(ARRL) proposed an elaborate test to 
determine if these amateur radio short 
wave signals would reach across the 

Atlantic Ocean. Paul F. Godley, 2ZE, of Upper 
Montclair, New Jersey was chosen to go to 
Scotland, set up his short wave receiving 
station in Ardrossan, Scotland and be prepared 
to listen for amateur radio signals on a 
wavelength of 230 metres from America 
starting on 7 December 1921. Transmissions 
were started and there existed some difficulty 
and confusion with interference from some 
nearby commercial stations but finally, at 2:52 
AM Greenwich Mean Time on 12 December 
1921, the following message was received on 
short wave from amateur radio station 1BCG in 
Greenwich, Connecticut, USA, “To Paul 
Godley, Ardrossan, Scotland. Hearty 
Congratulations. Signed Burghard, Inman, 
Grinan, Armstrong, Amy, Cronkite.” These 
were the radio amateurs 
who designed, built and 
operated the station and 
included Howard Armstrong, 
the inventor of the 
regenerative and super-
regenerative receivers as 
well as the development of 
the superheterodyne. 
  
The First Transatlantic Test 
 The January 1922 issue of QST’s banner 
cover headline read, “Transatlantic Tests 
Succeed!” – followed by a list of twenty CW 
and six spark stations whose signals had made 
it ac-ross during Godley’s adventures in 
Ardrossan. Inside, the lead article did not yet 
have all the details but proclaimed, 
“Transatlantic Tests Successful” and “WE GOT 
ACROSS!!!!!” The ARRL crowed “Excelsior” 
when Secretary Warner in his editorial 
recounted the scepticism with which an attempt 
at amateur transatlantic communications was 
met by professional communications engineers 
and how certain they had been that amateurs 
could not possibly succeed. The feat rocked 
the radio community!  
 In October 1922, the ARRL announced that 
another round of Transatlantic Tests would be 
run in December, with preliminary trials from 25 
October to 3 November. This time the tests 

would include British, French and Dutch 
amateurs. Many stations were heard on both 
sides of the Atlantic, but no two-way contacts 
were established yet. 
 In the US, several individual amateurs had 
been testing as well, exploring shorter 
wavelengths in a sort of inverted mountain 
climbing procedure. The explorers would first 
rendezvous at base camp at 200 metres and 
then tentatively descend lower in stages. Aside 
from the freedom from QRM – the short 
wavelengths were mostly empty except for 
commercial harmonics – they all found that the 
strongest signals came through below 170 
metres (the frequencies above 1,8 MHz). 
  
Birth of the Shortwave Era  
 On 25 November 1922 
Leon Deloy, 8AB, at Nice, 
France, started to run 
nightly tests with Fred H. 
Schnell at 1MO and John 
L. Reinartz at 1XAM using 
the shorter wavelength of 
100 metres (3 MHz). The 
next night he sent two 
messages that were 
copied by both Fred 
Schnell and John Reinartz. The first message 
ever sent from France to North America via 
amateur radio read, “NICE FRANCE. A.R.R.L. 
WANT THIS FIRST TRANSATLANTIC 
MESSAGE TO CONVEY MOST HEARTY 
GREETINGS OF FRENCH TO AMERICAN 
AMATEURS. LEON DELOY.” 
 The second message suggested a 
scheduled two-way contact. 1MO immediately 
asked for and received permission by the 
Supervisor of Radio to test on 100 metres – all 
was ready. The following night Deloy called 
again for one hour starting at 9:30 PM Eastern 
Standard Time, sent two messages and ended 
by asking for acknowledgement (QSL). Schnell 
then sent a long call on 110 metres and 
immediately heard Deloy replying and then 
came the first Trans-ocean R, R, R in all 
amateur history!  
 This opened up shortwaves for worldwide 
radio communications! The broadcasting 
station KDKA in Pittsburgh, USA, was the first 
commercial station to join the amateurs on the 
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100 metres wavelength at night. In 1925 John 
Reinartz on the East Coast of the USA 
discovered Daylight DX operation on 20 metres 
when he hooked up at high noon with Edward 
N. Willis, W6TS, at Santa Monica on the West 
Coast during 14 consecutive days and then 
worked G5LF for the first-ever Daylight QSO 
across the Atlantic.  
  
Breaking the Ultra High Frequency Barrier 
 Super-regenerative 
transceivers were used 
exclusively on 
wavelengths below 10 
metres, or the Ultra-High 
Frequencies above 30 
MHz as they were called 
at the time and were only 
used for local contacts. 
This was the status quo 
when Ross A. Hull, 
VK3JU, immigrated to the USA and joined the 
ARRL as associate editor of QST. In view of 
the fact that Hull was a foreigner, he could 
never qualify for an amateur licence in the USA 
and had to operate under the ARRL call sign. 
He was very technically minded and designed 
and tested many circuits published in QST and 
the early ARRL Handbooks. He was 
particularly interested in Television and the 
frequencies above 30 MHz. 
 At the time, all the experts believed that the 
"UHF" spectrum above 30 MHz was only 
suitable for short distance line-of-sight (LOS) 
communications, but in 1934, Ross Hull proved 
them wrong. He was resident at West Hartford, 
Connecticut and decided to conduct some tests 
on 60 MHz (5 metres) with amateurs in Boston, 
Massachusetts, about 160 km away. At first, 
the Boston amateurs did not hear anything at 
all until Ross changed his vertical antenna to a 
beam consisting of four-quarter wave radiators 
fed in phase with four reflectors. Signals varied 
from morning to afternoon or day to day from 
weak to very strong. Ross soon realised that 
this phenomenon was weather related and 
caused by temperature inversions; he 
discovered refraction of VHF radio waves in the 
troposphere!  
 He reported his discovery in the October 
1934 issue of QST under the title, “Air-Mass 
Conditions and the Bending of Ultra-High 
Frequency Waves.” Soon other amateurs 
started using beams on 5 metres too and 

extended their range to 500 km. A year later 
Ross Hull also worked Boston radio amateurs 
on 2,5 metres (120 MHz) via Tropospheric 
propagation. 
 Unfortunately Ross Hull came to a sudden 
and sad end when he reached for a switch 
underneath his desk and touched the 6 000 
Volt contact of the transformer supplying power 
to his cathode ray TV tube; he died instantly. 
 
New radio discoveries 
 In 1932, Karl Jansky of Bell Telephone 
Laboratories accidentally discovered cosmic 
radiation on 20 MHz from the centre of our 
Galaxy, the Milky Way. Four years later the 
BBC conducted the first television tests from 
Alexandra Palace, London, England, with John 
Logie Baird’s 240 line mechanical scanning 
system versus the Marconi-EMI’s 405 line all 
electronic system. The video frequency was 
allocated on 45 MHz double-sideband and 
sound channel on 41,5 MHz AM. The BBC TV 
was followed by French and German TV 
stations on Band 1. RCA 
developed their acorn series 
of tubes, such as the type 
955, to improve the 
efficiency of equipment on 
the so-called Ultra-High 
frequencies. 
  After reading Jansky’s 
papers, a radio amateur and 
electrical engineer Grote 
Reber, W9GFZ, of Wheaton, Illinois, USA was 
inspired, constructed a sensitive receiver with 
955 tubes for 160 MHz including a 9,5 metre 
dish all at his own cost and mapped the radio 
sky in the northern hemisphere. In 1938, he 
recorded the radiation that Jansky first received 
on 20 MHz from the centre of the Milky Way, 
he also discovered several bright discrete radio 
sources in the constellations of Cassiopeia, 
Cygnus and Taurus and became the first radio 
astronomer in the world.  

  
The World War II Years 
 World War II broke out 
in 1939 and all TV and 
Amateur activity came to a 
sudden halt. Nevertheless, 
great advances were 
made during the war years 
in the design and 
manufacture of radio 
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equipment and the frequency range was 
greatly extended. The magnetron was 
developed to produce high power for radar 
operation on the microwave S and X bands. Dr 
James Stanley Hey in Britain discovered 
microwave radiation from the Sun as well as 
radar reflections off the trails from meteors. 
 After the war the CCIR (later known as the 
International Telecommunications Union, ITU) 
extended the upper limit of the radio spectrum 
to 30 GHz (1 cm) on Microwaves and defined 
the VHF, UHF and SHF spectrum. Extra bands 
were now allocated to the radio services 
including amateur radio. The old 5 metre 
amateur band was replaced with the new 6 
metre band (50 – 54 MHz), the motivation 
being able to work DX via the F2-layer during 
the peak of the Solar Cycle. 
 Transistors slowly started to make an inroad 
into radio and electronic equipment and 
replaced the old vacuum tubes (valves); all 
equipment became miniaturized, more reliable 
and used less power. Solid-state technology 
ultimately extended the radio frequency range 
to the top end of the microwave spectrum. 
 The new science of radio astronomy 
blossomed after the war and many different 
types of radio telescopes saw the light of day. 
In 1967, Joycelyn Bell at Cambridge 
discovered the first pulsar, a rapid rotating star 
that emitted constant radio pulses at 1,337 
seconds, similar to the rotating beam of a 
lighthouse. The first and largest steerable radio 
telescope with a diameter of 76 metres was 
constructed at Joddrell Bank, 40 km south of 
Manchester, UK, under the guidance of Prof 
A.C. Bernard Lovell. It made many discoveries 
during its heyday and tracked Sputnik, Lunar 
probes and the actual Moon landing, including 
the reception of signals from Pioneer 5 at a 
distance of 13 million kilometres – the only 
radio telescope that could do it at the time.  
  
The Space Era began 
 The latter half of the century saw some 

amazing achievements 
and discoveries in the 
scientific field. On 4 
October 1957, the USSR 
shocked the world when 
they launched the first 
artificial Earth satellite, 
Sputnik, which heralded in 
the space age. Many 

military and commercial communication 
satellites have since been launched into orbit 
including the amateur OSCARS by AMSAT. 
Terrestrial TV stations migrated to satellites 
and DSTV was launched with its interference 
free signals and high definition. 
 The Russian cosmonaut Juri Gagarin was 
the first man to orbit the 
Earth and it started the 
race to the Moon, which 
the USA won when 
astronauts Neil Armstrong 
and Buzz Aldrin landed 
on the Lunar surface. 
  The Internet that 
originally only catered for academics and the 
military, expanded in the 1990’s to link all the 
commercial networks and enterprises to form 
the modern Internet – the World Wide Web 
(www). 
 By the way, Grote Reber, W9GFZ, became 
a professional radio astronomer in the USA 
when he joined the Green Bank Observatory in 
West Virginia. He remained a pioneer and 
received many awards, while in later years he 
immigrated to Tasmania where he explored LF 
cosmic radiation until his death in 2002. Grote 
Reber’s dish antenna, the first ever built, is 
currently on display at the site of the National 
Radio Astronomy Observatory (NRAO) in 
Green Bank. 
 The turn of the 20

th
 Century saw the 

construction of the greatest scientific project of 
that century, the Large Hadron Collider (HLC) 
and is located in a tunnel of 27 km 
circumference under the border of France and 
Switzerland. Its purpose is to explore the micro 
world of atomic and subatomic particles and 
circulate two beams of particles close to the 
speed of light in opposite directions before they 
collide. A few years ago the Higgs boson 
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particle was discovered, which creates the 
Higgs field that gives all matter mass. Recently 
the upgraded HLC ran a test at 13 
Teraelectronvolts (TeV) and discovered traces 
of what could be the extremely hot primordial 
soup that existed at the start of the Big Bang. 
  
The Extremely High Frequency (EHF) 
Spectrum 
 As frequencies below 3 GHz became 
overcrowded, so the microwave spectrum 
became more attractive with its almost 
unlimited bandwidth. When the ITU extended 
the upper limit of the radio frequency range 
from 30 GHz to 300 GHz (1 mm), which covers 
the EHF spectrum, new allocations were once 
again made higher up for all the radio services 
including amateur. Those who believed that 
amateur radio is only a hobby may now realize 
that our radio amateur pioneers had to fight for 
their place in the Sun and for amateur radio to 
be recognised as an exclusive radio service as 
well as an amateur radio science. The word 
amateur does not mean a hobby, but a pursuit 
such as experimenting or research in a given 
field, but without payment. If you still think that 
amateur radio is only a hobby and nothing else 
then you may as well compare it with the hobby 
of stamp collecting where in this case you 
collect QSL cards instead.  
 Author and radio engineer, Eric Nichols 
KL7AJ, made this comment: “As an amateur 
radio operator you have what it takes to make 
a meaningful contribution to science and 
technology. You have a window into the 
Universe not available to most people – as 
every physical phenomenon, from the galactic 
to the microscopic, interacts with radio in some 
manner. Radio Science for the Radio Amateur 
explores and explains the often profound 
differences between science and technology 
and dispels the notion that we know all there is 
to know about radio.” 
 
Radio Amateur Achievements on EHF 
47 GHz (6 mm) 
Tropo … AD6FP … W6QI … SSB … 343 km 
EME … AD6FP …  RW3BP … CW .. 9 967 km 
75 GHz (4 mm) 
LOS … AD6IW … KF6KVG … CW … 289 km 
LOS … AD6IW … K6GZA … CW … 289 km 
122 GHz (2,5 mm) 
LOS  WA1ZMS  W4WWQ … CW …114,4 km 
134 GHz (2,2 mm) 

LOS .. WA1ZMS .. W4WWQ .. CW .. 114,4 km 
142 GHz (2 mm) 
LOS … WA1ZMS … W2SZ … CW … 79,7 km 
241 GHz (1,2 mm) 
LOS .. WA1ZMS .. W4WWQ .. CW .. 114,4 km 
  
Micrometre Achievements 
322 GHz (1 mm) 
LOS . WA1ZMS . W4WWQ .. WBFM .. 1,42 km 
403 GHz (0,75 mm) 
LOS . WA1ZMS . W4WWQ … CW … 1,42 km 
411 GHz (0,7 mm) 
LOS … DB6NT …DL1JIN …SSB … 0,05 km 
  
 Power generation on the low millimetre and 
sub-millimetre (micrometre) wavelengths or 
Terahertz spectrum is currently very 
challenging. This spectrum is of great interest 
to science as these frequencies can penetrate 
opaque materials, “see” through walls and “X-
ray” human bodies without harmful radiation 
effects. It covers a frequency range from 
approximately 300 GHz (0,3 THz) on 
microwaves to 3000 GHz (3 THz) in the deep 
infrared spectrum, i.e. a wavelength from 1 mm 
to 0,1 mm (100 micrometres). Currently CMOS 
devices can only produce milliwatts of power or 
at least a few Watts from klystrons. However, 
this problem will probably be overcome in time. 
  
The Fascinating World of Radio Astronomy 
 When the Big Bang rapidly inflated it was 
surrounded by a superheated bubble of 
infrared radiation that expanded at the speed 
of light. Radio astronomers knew that if they 
could detect a trace of this radiation it would 
prove the origin of the Big Bang. They also 
calculated that the rapid expansion of the 
infrared bubble would have created a Doppler 
shift that lengthened the wavelength and 
lowered the frequency, of the infrared radiation 
into the microwave spectrum. Two Bell 
Laboratory scientists, Arno Pentzias and 
Robert Wilson accidentally discovered it on 
4,080 GHz (7,35 cm), they wanted to get rid of 
it because it interfered with their research. 
Eventually it was confirmed as the Cosmic 
Microwave Background (CMB) that surrounded 
the entire Universe and actually peaked around 
160,2 GHz at a temperature of 2,725 Kelvin (-
270,7 degrees Celsius) – later they were 
awarded with the Nobel Prize for their 
discovery! The CMB is based on the oldest 
light in the Universe. 
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 The CMB defines the edge of our Universe, 
which means that during its discovery it was 
already located at 13,8 billion light years (LY) 
from us and that was 13,8 billion years ago. It 
is estimated that the expanding diameter of the 
present observable Universe is 93 billion LY 
and the edge of the observable Universe is 
now about 48,5 billion LY away. 
 The receivers used in the field of radio 
astronomy are extremely sensitive, 
cryogenically cooled, cover a very wide 
bandwidth and feature very low noise figures to 
receive the extremely weak cosmic 
electromagnetic radiation from deep space. 
These receivers use single conversion similar 
to SDR to eliminate the intermodulation 
products of multi conversion superheterodyne 
receivers and convert radio radiation to optical 
to be relayed via optical fibre 
from each dish to the 
receiving station. Radio 
astronomer Prof Joe Taylor, 
K1JT and Nobel Prize winner, 
developed his weak signal 
WSJT communication system 
for radio amateurs and it can 
dig down to -32 dB below the 
noise floor for very weak 
digital signals. 
 Transmitters used in radar astronomy, such 
as at Arecibo, Puerto Rico, require an output 
power up to 1 Megawatt generated by 
klystrons and produce a maximum EIRP of 20 
Terawatts. Radar pulses or a continuous 
carrier may be used to measure distances in 
the Solar system or map obscure objects such 
as the planet Venus. 
 The limiting size of a steerable dish 
antenna is about 100 metres in diameter such 
as the one at Effelsberg, Germany. The largest 
fixed spherical dish of 305 metres diameter at 

Arecibo will be eclipsed this year when China’s 
massive five hundred metre Aperture Spherical 
Telescope (FAST) is completed in the Guizhou 
Province’s spectacular Karst mountains.  
 
The World’s Largest Antenna Arrays 

 The Square Kilometre Array (SKA) will be 
largest and most expensive scientific project to 
be constructed jointly in Australia and South 
Africa during the 21

st
 Century. Its purpose is to 

explore the macro world in the Universe and 
look back as far as the beginning of time. The 
Low Array, covering 50 – 350 MHz, will be built 
in the Outback of Australia, whereas the Mid 
Array, comprising 3000 dishes with a 
frequency range of 350 MHz – 14 GHz, will be 
constructed in our Karoo that is at a higher 
altitude.  

 The ALMA millimetre/sub millimetre (High 
Array) radio telescope consists of 66 
accurately designed parabolic dishes located 
on the Chajnantor plateau 5 000 metres 
altitude at Atacama, Peru, to avoid the 
moisture in the atmosphere – where you have 
to wear oxygen masks. It covers a frequency 
range of 31 to 950 GHz and can probe cosmic 
phenomena that are invisible in optical light 
and shrouded in gas and dust.    
  One of NASA’s spacecraft, Voyager 1, has 
exited the Solar system and is now beyond the 
heliopause at 19,9 billion kilometres from us 
and still in radio contact with the deep space 
network on Earth. It uses an uplink frequency 
of 2,1 GHz and two downlink frequencies of 2,3 
GHz and 8,4 GHz in the quietest part of the 

(Continued from page 26) 
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microwave spectrum. A radio amateur, Luiz, 
CT1DMK, claimed to have received a faint 
carrier from Voyager 1 when it was only 14,7 
billion kilometres from the Earth while 
monitoring 8,4 GHz with his 5,6 metre 
parabolic dish antenna.   

 Minimum natural noise in space occurs 
between 1 – 10 GHz in the so-called “water 
hole” where the hydrogen and hydroxyl lines 
are located. Below this frequency, the galactic 
noise rises rapidly and on the higher side is the 
increasing thermal and the CMB radiation. 
However, above 40 GHz water vapour as well 
as oxygen turn the atmosphere opaque to 
microwaves and limit terrestrial 
communications. When the electron in the 
hydrogen atom flips over and changes its spin 
direction, it emits a photon as well as a minute 
burst of radio energy on a frequency of 
1420,405751 MHz (21 cm). Since there are 
almost an infinite number of hydrogen atoms in 
space, therefore this process is continuous. 
The four hydroxyl lines appear on 1612, 1665, 
1667 and 1720 MHz (18 cm).   
 A group of very keen and knowledgeable 
radio amateurs acquired a disused radio 
telescope equipped with a 20 metre dish at 
Bochum, Germany and refurbished it. Then 
they successfully bounced amateur radar 
signals off the planet Venus on 2,45 GHz 
(12,25 cm) and the future plan is to duplicate it 
on 10 GHz (3 cm) to the planet Mars. When 
settlements on the Moon and Mars are 
established, our young radio amateur pioneers 
will follow and make their mark in future history, 
as already accomplished by amateur contacts 
with crew members on the International Space 
Station (ISS). Amateur radio covers an 
extremely wide field in radio science and 
technology from communication to 
experimentation, research and pioneering 
achievements. 

             
$100 million search for alien life started in 
January 2016  
 In January 2016, the most comprehensive 
search for intelligent life in space has been 
undertaken at the two largest steerable radio 
telescopes in the world, the Green Bank 
Observatory in West Virginia, USA and the 
Parkes Observatory in New South Wales, 
Australia.  
 Professor Stephen Hawking launched this 
project in 2015 at the Royal Society of London 
and some of the world’s leading experts. These 
include Astronomer Royal Lord Martin Rees, 
Geoff Marcy who discovered more exoplanets 
than anyone else and the US astronomer and 
astrophysicist Dr Frank Drake, who pioneered 
SETI. The sole sponsor of $100 million for this 
10-year project is a Russian billionaire Yuri 
Milner, who has often contributed to science. It 
is expected that radio signals could be 
received from the nearest 1000 stars if they are 
on the air and extremely powerful radar signals 
might be detected from as far away as the 
centre of the Milky Way. In turn, Lick 
Observatory will look for laser signals as weak 
as 100 Watts from nearby stars 40 trillion 
kilometres away. China indicated that they 
would also join the search as soon as their 500 
metre radio telescope is completed. 
 The scientific question is no longer 
whether there is alien life in the Universe, 
but rather when and who will be the first to 
discover aliens? The race is on! 
  
References: 
#  The ARRL QST of January 1922. 
#  The ARRL QST of October 1934. 
# Beyond Line of Sight by Emil Pocock, W3EP.  
# Radio Astronomy by F. Graham Smith. 
# The Pale Blue Dot by Carl Sagan. 
# Larouse Astronomy edited by Philippe de la 
Cotardiere 
# Is Anyone Out There by Frank Drake and 
Dava Sobel. 
# Deep Space by Colin A. Ronan. 
# Radio Science for the Radio Amateur by Eric 
Nichols, KL7AJ. 
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L 
ong time ago, on 12 April 1961, the first 
human went into space. It was a great 
happening for humankind – and for 
amateur radio. About 23 years later the 

first amateur radio station officially operated in 
space – it was a great occasion for amateur 
radio – the amateur radio history books were re
-written 
 Back to the ‘60s there was the man on the 
moon project – many movies were made about 
these epic journeys. Now communication was 
needed for the links back to the control station 
somewhere in the USA. Who manned these 
back-up radio links for NASA all over the world 
– of course amateur radio. They were pioneers 
then. Why do I say this? Special Yagi antennas 
and various designs of antenna arrays 
suddenly start appearing in books and 
documents. Special designs of radio and front-
end equipment became available. Suddenly 
you had the availability of AM, SSB and FM in 
one setup. 
 
Why did all this suddenly happen? 
 Amateur radios realised that signals can go 
much further than the expected 50 km using 
VHF and UHF. Suddenly people start sending 
signals to the moon and using the moon as a 
reflector hearing their own CW signal 
appearing a few seconds later. Then people 
realized the opportunities that there is waiting 
for us on the VHF and UHF spectrum. 
Satellites start appearing in the sky and this 
opened also many opportunities for the 
amateur radios. 
 
The misconception 
 Then the misconception of information 
started appearing in the amateur handbooks. If 
you look at the pictures and the write-ups, you 
thought by yourself, “Eish, these guys must be 
rich to spend such a fortune on equipment and 
they must own at least two farms to 
accommodate the arrays and rooms to cater 
for all the linears and antennas, etc.” 
 If you want to do satellites, people talk 
about this type of antenna and this type of 
rotator and that type of elevator control. Then 
you think again, “Too much money, I will rather 
stay with my FM radio and my HF rig with its 
good enough homebrew antenna that does 
what i want it to do – talk to the other side of 

the town with my amateur radio friend.” 
 Yes, the misconception worked very well! 
 
The good news 
 However, I have news for you, my amateur 
radio friend. My eyes opened up – I have many 
blessings where I stay. If I get tired of radio, I 
drive in the veldt and look at the game roaming 
around and that gives me time to think. 
 Yes, we are all people who like to 
experiment and sometimes we do not like it if 
the project goes up in smoke, but then we try 
again or ask for help. In addition, we always 
get the right answers or the right indications. 
 Now I want to direct you to the wonderful 
world of VHF and UHF. 
 
Why is this part of the spectrum so 
interesting?  
 We must first get to understand that you 
must forget the misconception that is printed in 
the handbooks. Do not believe what people 
who do not experiment at all on VHF and are 
too scared to be active on VHF as they think it 
is only for engineers, etc., say. 
 
To start of it is not expensive 
 You do not have to be an electronic expert 
to work on VHF and UHF. You do not have to 
be an antenna engineer or a NASA specialist 
to work Satellites or EME. You must be willing 
to be a pioneer! 
 
What do you need? 
 An antenna, a radio and if you have a PC 
with a soundcard, it is a great start. You 

(Continued on page 30) 
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probably have these already, so the input cost 
is still low. Now start doing tests on how far 
your signals are getting out. Get your fellow 
amateur radio friend or test with one of the 
active VHF/UHF operators. 
 If there are mountains around you, do not 
think I will not be able to get a signal out or 
nobody will hear me. There are antenna 
designs, which will work for your situation – you 
are not the only amateur radio in the world – 
there were pioneers before you, but it does not 
mean you cannot be a pioneer too. Start 
experimenting with antennas to get the best 
result for your specific location. Now you know 
what you can expect from your start-up setup. 
 If you lack sensitivity, you have two options 
– retune your radio or get another radio. If you 
can afford it yes, but my suggestion is, go to 
your local TV antenna distributor. There you 
can buy a FM masthead amplifier; it does give 
good enough coverage for the 2 m band. You 
might have a problem with other stations 
bleeding through as you are amplifying the 
signal with 20 dB. Now you can play with the 
bandwidth part of the pre-amp, changing caps 
and coils, etc., or if you ask the manufacturers 
technical expert, he will be willing to help you 
and give you advice or maybe design 
something for you at a reasonable price or for 
free. 
 You will blow it up if you forget to 
disconnect it from the antenna when 
accidentally pressing the PTT. Nevertheless, it 
is still cheap, below R200, so rather buy two! 
 By adding relays that switch the pre-amp in 
and out of the antenna, you have a setup that 
you can now even start listening to the weather 
satellites. If you have a PC, download free 
software from the internet and you can now 
show these weather pictures to your friends 
and they may become interested in amateur 
radio. 
 You can now also start listening to the other 
satellites or sit in the shack and listen to those 
funny sounds that you hear on the radio as 
other radio amateurs are doing Meteor Scatter 
contacts, just remember to open the squelch as 
these signals can sometimes be very short. If 
your PC is connected via the soundcard you 
can see these signals on the waterfall – the 
waterfall shows the audio spectrum on the PC 
screen. 
 If we now look back, you have taken your 
first steps into the VHF/UHF spectrum. 

 
The next step 
 Many people might start telling you that you 
must get a SSB rig. Do not let it put you off at 
this stage. You are a pioneer and you want to 
explore. That is why you are a radio amateur. 
 Start making contact on the forums and the 
Whatsapp groups, asking questions if you do 
not get help from anyone local. Now you are 
busy getting serious. Feel free to log onto the 
ON4KST webpage to see where the activity is, 
what local radio amateur is active and arrange 
for a sked or test. Do not get scared or think 
you are wasting the other guy’s time. It is not 
true. There are days where the meteor scatter 
pings or the ducting or whatever conditions are 
not there at all. This is part of the magic of 
VHF/UHF. Now you start wondering where the 
problem might be. I can tell you it is only 
conditions, as you already know your setup is 
working 100%. 
 Now if you want to get more serious you 
can buy the rig of your dream, as you can now 
know what you want and what you are 
expecting from this dream radio. 
 Again, be careful for what is written about 
these dream radios. Write-ups are there to sell 
the radio. It does not mean they are good 
radios or the best radios on the market. Talk to 
people who are using these radios on the VHF/
UHF bands. Soon you will get the right 
information or a better radio. If you know what 
is needed it is easy to plan and arrange. 
 With your basic setup, you would now be in 
a position to do satellites, long distance 
contacts and even digital modes, etc. 
 If you are more serious, you can expand 
either on your antennas or on output power. Do 
not worry about output power now. Will it make 
a difference? Design your system to cater for 
the worst scenario if you are very serious. 
However, nobody will complain to you if they 
have difficulty in hearing you.  
 
Conclusion 
 I hope I have managed to change the 
misconception around getting active on VHF/
UHF. It is not a mater of SSB, CW, FM, digital 
modes, dream radio, etc. Today people are 
talking about what could have happened to the 
first human in space. After a few years on VHF/
UHF, you would also say what could have 
happened, but because you are a Pioneer, you 
took that step into the right direction and did it. 

(The Big Misconception from page 29) 
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O 
ur Early South African History of 
VHF and Above  
 On a sunny morning in 1934 a 
young Bert Howes, ZS1AL and his 

friend climbed to the top of Table Mountain, 
carrying a bulky pack containing a 5 metre 
super-regenerative transceiver complete with 
batteries. Bert’s idea was to extend the limited 
range of 5 metres (56 MHz). Activity on this 
band started in Cape Town but only short 
distances were achieved. Bert succeeded to 
work several stations that day along the 
Peninsula, which included the early 5 metre 
pioneers such as Denis Richardson, ZS1B, 
F.S.E. Carter, ZS1A, G. Brunyee, ZS1AA and 
G.A. Shoyer, ZS1H. Around that time in 
Johannesburg G. Ross Kent, ZT6R and R.C.H. 
Taylor, ZT6T, established the first amateur 
radio contact between two small aircraft on 5 
metres. 
 In 1937, Bert acquired a Halicrafter Ultra 
Skyrider communications receiver covering a 
range from 5,5 – 79,5 MHz in four bands. 
Within days he became the first South African 
to pick up the TV sound channel from 
Alexandra Palace, London, England, on 41,5 
MHz. The BBC confirmed the reception of their 
programme in a letter and stated that it was the 
longest distance that their TV signal has ever 
been heard. During this period Henry Rieder, 
ZS1P, experimented with the Baird mechanical 
scanning TV system. This system featured two 
Nipkow discs, with a series of holes in a spiral, 
which are rotating in sync once per second to 
produce 60 lines per frame. The image is 
focused by a lens on to a photo cell located 
behind the transmitting disc and when the 
photo cell is illuminated it lights up a neon tube 
at the back of the receiving disc. Henry also 
demonstrated his TV system to the Cape Town 
public.        
 The first-ever Sporadic-E opening was 
recorded in 1938 when Major Guy Swart, 
ZS1AX, drove along the De Waal Drive in 
Cape Town, tested on 5 metres and asked the 
locals for a report on 20 metres. His signal was 
picked up via the E-layer in Johannesburg by 
Johnnie du Plessis, ZS6EH, who immediately 
replied cross-band on 20 metres via the F2-
layer. Then in 1939 the War broke out and put 
a stop to amateur radio!  

  
New 6 metre activity after World War II  
 When SA soldiers returned from up North it 
inspired many to become radio amateurs, 
swelled the ranks and inspired VHF activity 
once again especially on the new 6 metre 
band. Each of the Cape Town gang was 
hoping to make the first 6 metre DX contact, 
but the honour went to Henry Rieder, ZS1P, 
when he created a new record for ZS on 
Saturday 4

th
 October 1947 by having a cross-

band QSO with Hilton O’Hefferman, G5BY, at 
Bolt Tail, South Devon – Henry on 6 metres 
(50 MHz) and Hilton on 10 metres (28 MHz). 
Brother Charles Rieder, ZS1T, missed the 
opportunity by only a few minutes while under 
the impression that the MUF had gone down 
and Guy Swart, ZS1AX, was QRT for his 
daughter’s wedding. 
 But the first-ever two-way 6 metre contact 
occurred a day later when Major Bert Howes, 
ZS6HS (ZS1AL) at Johannesburg worked 
Major Ken Ellis, MD5KW, in Port Said. On 
Saturday 11 October, the MUF was rising 
steadily between 13:45 and 14:00. It suddenly 
went up to 56 MHz and ZS1P and ZS1T 
succeeded in making a two-way QSO with 
David Saayer, PA0UN, of Hilversum on 6 
metres, after hearing his automatic 
transmission of a CW signal (beacon) and 
established a new world record of 10 400 km at 
the time. Henry Rieder, ZS1P, made history 
again in 1948 when he received the Oxford/
Cambridge boat race on television from 
Alexandra Palace, London, England, on an 
imported Pye TV receiver. 
 In 1958, Denis Richardson, ZS1B, at Cape 
Town worked JA1AXE on 50 MHz CW over a 
distance of 14 730 km and this world record 
was only broken in 1979 by Jack de Villiers, 
ZS6LN, at Pietersburg and KH6IAA in Hilo, 
Hawaii with their new 19 305 km record. During 
the interim period many DX contacts were 
made on 50 MHz via the F2-layer, but not with 
the UK or part of Europe where TV Band 1 
occupied the 50 MHz amateur band. The 
RSGB substituted the 70 MHz band (4 metres) 
for UK amateurs. South African amateurs on 
50,110 MHz worked the UK cross-band on 
28,885 MHz (10 metres).  

(Continued on page 32) 
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The first Sporadic-E contacts on 50 MHz in 
South Africa  
 Three majors made a Sporadic-E three-way 
contact on 50 MHz in 1947, they were: Major 
Guy Swart, ZS1AX, at Cape Town, Major Ted 
Cooke, ZS6BT and Major Bert Howes, ZS6HS, 
both in Johannesburg. Ten years later Frank 
Burrell, ZS2CY, at Port Elizabeth established a 
1 419 km Es record on AM with Bramie 
Fouche, ZS3G, at Tsumeb, Namibia, which 
stood for 38 years. Due to lack of interest 
during this period only a few Sporadic-E QSOs 
were recorded, they were: Phil Miller, ZS6NM, 
of Potchefstroom who worked Tom Short, 
ZE1AN, in Bulawayo and Kosie Buisson, 
ZS3E, in Outjo on CW. Ben Smit, ZS5QM, 
contacted ZS3AK, ZS3C and ZS3MS in 
Windhoek. G.E. Smith, ZS1ABD, in turn 
hooked up with ZS5AV and ZS5BN. 
 Sporadic-E got its greatest boost one 
morning in January 1986, when Graeme 
Gathercole, ZS2OD and the author (ZS2FM) in 
Port Elizabeth were testing “dolled-up” military 
type C42 transceivers connected to Yagi 
antennas. We heard a Division 6 station on our 
frequency and thought it was a visitor on 
holiday down here in Port Elizabeth. We were 
most surprised to discover that it was Lex, 
ZR6AIE, at Kensington talking to Charles, 
ZS6IM, in Roodepoort. By this time they have 
also heard us and almost fell off their chairs to 
hear distant 6 metre FM stations. We enjoyed 
a four-way S9 plus QSO for about half an hour 
before the FM signals faded out over this 900 
km path. 
 A few days later a massive Sporadic-E 
opening occurred around 09:00 between 
Divisions 2 and 6 and by now many VHF 
amateurs heard about the previous Es 
opening. This time we were joined in Port 
Elizabeth by Hannes Vorster, ZS2BE and for 
the next hour the three of us worked a string of 
Division 6 stations on 50 MHz FM at S9 plus. 
They were: ZR6AIE, ZR6ANA, ZS6AIB, 
ZS6BX, ZS6BZT, ZS6HS, ZS6KG, ZS6SS, 
ZS6WB and ZS6XL. Another Es opening 
happened between Divisions 1 and 5 when Bill 
Dewey, ZS1EK and Paul Johnson, ZS1BR, 
worked ZR5FL, ZR5KM, ZS5AAK, ZS5GE, 
ZS5LP, ZS5QM and ZS5TR but this time on 
SSB. During the ensuing weeks more Es 
openings occurred and many more contacts on 
50 MHz FM and SSB were logged 

countrywide. 
  
Early Tropo records on the VHF bands: 50 
MHz (6 m) and 144 MHz (2 m)    
 The first SARL record on 50 MHz CW was 
made in 1952 by “Van” S.W. van der Merwe, 
ZS2Y, at Port Elizabeth and Jack Drayton, 
ZS2CI, in East London over 257 km. This 
record was extended in 1966 to 314 km by 
Lionel Coombe-Davis, ZS2DD and the author. 
The latter with the help of “Pine” Jan Pienaar, 
ZS6OB, increased it to 1 033 km in 1985 and 
ten years later with Paul Smit, ZS6PJS, 
(ZS6NK) to 1 178 km. 
 In 1952 D.G. Malan, ZS4H, in Kimberley 
and E.D. Erasmus, ZS6GX, at Germiston 
established the first SARL record on 144 MHz 
CW over 434 km. This historic record on 144 
MHz proved that Tropo propagation could also 
exist inland under favourable weather 
conditions and the record stood for 14 years. 
 The author was temporarily stationed in 
Cape Town during the SARL VHF contest of 
13 March 1966 and decided to travel to Cape 
Agulhas for the event, accompanied by 
Bernard Toyk of Hamrad (later ZR1AV). We 
set up a field station for 144 MHz and 50 MHz 
with 5 element Yagi at the top of a 32 mm 
aluminium pipe and a 3 element lower down, 
respectively. When the contest started at 
14:00. We heard a strong station tuning up and 
thought it could be from Cape Town, but to our 
surprise it turned out to be Lionel Coombe-
Davis, ZS2DD, from Port Elizabeth. We 
established 599 CW contact and a new SARL 
record of 531 km. An attempt was also made to 
duplicate the record on 50 MHz but the 829B 
final in the 6 metre rig packed up, so we had to 
be satisfied with a cross-band contact instead.  
 Ten years later Brian Weller, ZS2AB in Port 
Elizabeth and ZS5WU/mm broke our record 
with their 576 km SSB contact, but it only 
lasted for one year. On 9 January 1977, Terry 
Cotton, ZS1HS, in Green Point, Cape Town 
and Gerhardt Schlorf, ZS3B, in Lüderitz, 
increased the distance to 845 km that were 
followed by almost daily contacts on 144 MHz 
between them. Bernard Crockford, ZS1BW, in 
Cape Town and EA1CRO/mm near the South 
West African coast, established a new record 
of 1 080 km that remained intact for the next 24 
years.  
  
The first Records on the UHF band 432 MHz  

(VHF/UHF News from page 31) 
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 Activity on 432 MHz in this country took a 
long time to develop, possibly due to the lack 
of suitable equipment. The first experiments 
recorded in Radio ZS were between Denis 
Richardson, ZS1B, from Newlands, Cape 
Town to Somerset West with Albert Solomon, 
ZS1SW. The date was 3 April 1955 and the 
distance covered 42 km on AM phone. The 
following year they extended their record to 
130 km during a Tropo opening. 
 After twenty years G. Dent, ZS6AM , in 
Florida and Jan D. Roos, ZS6BOL, on 
Bronkhorstspruit, established a new record of 
240 km on SSB. Brian Weller, ZS2AB, in Port 
Elizabeth and Heinz Buggert, ZS2BD, in East 
London, increased the record to 249 km in 
1977. But it was broken in the same year by 
Terry Cotton, ZS1HS, in Green Point, Cape 
Town and Gerhardt Schlorf, ZS3B in Lüderitz 
with 845 km.  
 Terry Cotton, ZS1HS (now ZS1AYJ) 
described it, “On Sunday 9th January 1977 
Gerhardt called in to the Cape Town bulletin on 
7 MHz to say that immediately after the bulletin 
he would be flying a light aircraft over Lüderitz 
and would be active on 145,250 MHz. I called 
him and we had a 59 QSO while he did not 
seem copyable by others in Cape Town. We 
had almost daily contacts over the next year or 
so and set our target as a QSO on 70 cm. After 
a few failed attempts we decided a bit more 
power was required. I designed and built a 200 
W linear and we had our first contact on 5 
November 1977 on 432,15 MHz. Gerhardt 
copied me 58 and he was 53 with me.” 
  
Historic TEP contacts between Southern 
Africa and Europe 
 The discovery of TEP was made across 
South America on 50 MHz by XE1KE and 
LU6DO. In 1958, Ray Cracknell, ZE2JV, at 
Salisbury, Rhodesia pioneered TEP on 50 MHz 
across the African path with ZC4IP and 
ZC4WR (5B4WR) on Cyprus. In 1979, Fred 
Anderson, ZS6PW, from the CSIR in Pretoria 
joined the group and established a contact on 
50 MHz with Costas Femerelis, SV1DH, in 
Athens, then ZE2JV, ZS6PW and SV1DH 
started an extensive research project daily on 
TEP. Three years later Sel Staples, ZS6AXO, 
worked I5TDJ on SSB over 7 932 km followed 
by Leroy Dale, ZS6XJ, with his 8 875 km 
contact with PA0XMA. Nico Schoonwinkel, 
ZS4NS and OH1FA extended the record to 9 

822 km in 1989. 
 Dave Larsen, ZS6DN, ran a beacon on 
144,300 MHz from Salbu, Irene and beamed it 
North where it was picked up in Athens via 
TEP. On 13 February 1979 he contacted 
SV1DH on 144 MHz CW over 7 100 km. Within 
a month “Van” van der Watt and SV1AB 
increased the distance to 7 155 km. A few days 
later Gerhardt Schlorf, ZS3B, at Luderitz 
established a new world record of 7 843 km on 
144 MHz with I4EAT and they also duplicated 
this record on 432 MHz CW.   
  
The first attempts at Meteor Scatter 
communication 
 Meteor Scatter communication had a very 
slow start in South Africa. The first MS contact 
was only recorded on 13 October 1968 in 
Radio ZS, when J.C. van der Ley, ZS4SA, at 
Sasolburg established a CW contact on 50 
MHz with Peter Lowth, ZE7JX, at Marandellas, 
Rhodesia, over a distance of 1 000 km.  
 Dave Larsen, ZS6DN, developed the 
Meteor Burst Communication (MBC) system 
for the military and then started a series of 
amateur tests with Rod Radford, ZS5RK, in 
Pietermaritzburg. Dave extended his test range 
to Port Elizabeth where the author was 
involved who recorded around ten thousand 
meteor bursts daily from micro meteors. 
 A new South African MS record was 
established on 23 October 1984 by Pine 
Pienaar, ZS6OB and the author on 50 MHz 
SSB over a distance of 1 045 km and on 11 
May 1986 Pine increased the distance to 1 325 
km with Bill Dewey, ZS1EK in Cape town. On 
28 December 1986, Hal Lund, ZS6WB, at 
Pretoria worked ZS3Z (Chris Burger?) in 
Namibia for a new record of 1 398 km. 
 A most interesting MS event occurred on 8 
October 1985 during the Draconids meteor 
shower that originated from the Giacobini-
Zinner comet (with a period of 6,6 years). 
When a very strong meteor burst appeared 
around 11:17 UTC the author gave a short call 
on 50,100 MHz FM and Servaas Harmsen, 
ZS6XL, immediately replied followed by Bert 
Howes, ZS6HS. We enjoyed a three-way S9 
FM QSO that lasted almost three minutes and 
recorded it on tape.  
  
Radio Amateur Microwave Contacts in 
South Africa   
 Arthur “Windy” Gale, ZS2CK and the author 

(VHF/UHF News from page 32) 
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were at the time engaged in radar maintenance 
on board ships that have docked or dry-docked 
in the East London harbour. We were fortunate 
to acquire a few used klystrons type 723A/B 
that lost some of its output power, which 
normally would have been dumped into the 
sea. We were aware that American amateurs 
have been conducting two-way experiments on 
3 cm (10 GHz) using this type of klystron. But 
we had to start from scratch.  

 We constructed two 300 Volt DC power 
supplies, one positive and the other negative 
relative to the earth, the latter PSU was 
electronically regulated and adjustable. We 
fired up a klystron barefoot and picked up the 
signal with a microwave diode connected to an 
Avometer 8 multimeter, which produced a 
reading in microamps. To measure the 
wavelength we located the diode at the end of 
a steel metric ruler and placed a small metal 
shield vertically on the ruler so that it could 
slide along the scale. As the shield is moved 
across the ruler it produced standing waves on 
the multimeter; peak to peak or dip to dip i.e. 
equal to a half wavelength, 15 mm or 1,5 cm 
on 10 GHz. For greater accuracy a number of 
half waves must divide the total distance 
covered on the ruler and preferably from dip to 
dip that were sharper. The 723A/B klystron has 
an upper frequency limit around 9,6 GHz 
(3,125 cm) and had to be mechanically 
adjusted to lower the wavelength to 3,0 cm 
(10,0 GHz). We constructed two units fitted 
with 36 cm mirrors used in 35 mm projector arc 
lamps. We could not find the proper type of 
waveguide so had to resort to circular type 
copper tubing instead.   
 The klystrons had to be adjusted to oscillate 

on the correct mode and the frequency tuned 
so that they differ from each other to produce 
an IF of 30 MHz, when the two klystron signals 
are mixed in the microwave diode. Our first 
successful test on MCW and AM was 
conducted on 29 November 1962 between two 
flats half a kilometre apart in Fleet Street, East 
London. We used the longest wavelength 160 
metres for liaison to test the shortest 
wavelength ever used by ZS amateurs in South 
Africa. Our second test was over a range of 4 
km, but one of the units went on the blink. After 
repairs we tried a shorter distance of 2 km 
instead between the Quigney and Bunkers Hill 
and then announced the successful microwave 
attempt of 10 February 1963 in Radio ZS. 
Unfortunately the author left East London some 
time afterwards and amateur microwave 
experiments came to a halt for the next 14 
years or so. 
  
Dunn Diodes created new Microwave era 

(VHF/UHF news from page 33) 

(Continued on page 35) 

Mike Bosch, ZS2FM (left) and Arthur “Windy” Gale, 
ZS2CK, taken after their pioneering microwave 
contact on 10 GHz (3 cm) at East London on 29 
November 1962. 

One of the 10 GHz microwave transceivers, com-
plete with power supplies, located on the roof of a 
flat in Fleet Street, East London. (Photos by Tiny 
Smuts, ZS2GN) 
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 With the advent of Gunn diodes miniature 
microwave transceivers were developed, called 
Gunnplexers and stimulated a lot of interest in 
South Africa. In 1976,  Gavin Badenhorst,   
ZS6BG and  M.J. Chapman, ZS6ML, 
established the first record on 1,3 MHz over a 
distance of 10,5 km. Then Dave Woodhall, 
ZS6BNT, appeared on the microwave scene 
and set up a spate of new and/or first-ever 
microwave records on FM from 1,3 GHz to 10 
GHz. 
 
1,3 GHz ZS6BNT and M.J. Chapman, ZS6ML, 
1977-07-17 = 22 km. 
2,3 GHz ZS6BNT and Norbert Taferer, 
ZS6ANL, 1978-12-26 = 80 km 
5,7 GHz ZS6BNT and Gary Howarth, ZS6ASO, 
1978-10-04 = 1,8 km 
10 GHz ZS6BNT and Gary Howarth, ZS6ASO, 
1978-10-10 = 7 km 
24 GHz Gerit de Jong, ZS6KX and Vincent 
Harrison, ZS6BTY, FM, 1991-03-24 = 20 km 
47 GHz Julian Bouttell, ZS6AOU and Arnold 
Mynett, ZS6BMS, FM, 1990-07-01 = 4,5 km. 
  
Microwave EME Pioneer 
 Ivo Chladek, ZS6AXT, at Krugersdorp 
pioneered EME on the microwave bands 1,3 
GHz, 2,3 GHz and 5,7 GHz in South Africa. His 
first EME records were:         
1,3 GHz ZS6AXT and WB0QMN, CW, 1989-03

-12 = 15 407 km 
2,3 GHz ZS6AXT and VE4MA, CW, 1997-01-
17 = 14 658 km 
5,7 GHz ZSAXT and W7CNK, CW, 1999-11-22 
= 14 745 km 

  
# China's massive 500 
metre radio telescope to be 
completed in 2016 and will 
eclipse the 305 metre dish 
at Arecibo, Puerto Rico. 

#  Here is a reminder to submit your log sheets 
for the recent PEARS National VHF and UHF 
Contest before 15 February 2016. 

(VHF/UHF news from page 34) 

Over a cup of tea with the editor... 

A 
 typewriter? Yes, I have used one, but 
not for Radio ZS. I used one BC 
(Before Computers) as the editor of 
Grey Smoke, the newsletter of the 

13th Bloemfontein (Grey College) Scout 
Group. Wax sheets and a Roneo machine! It 
was great fun! 
 Of course the computer has made the job 
much easier - desk top publishing and fancy 
printers. The difficult part is getting hold of the 
material! 
  Die tema vir die Maart Radio ZS is Nood 
Kommunikasie. Ek het reeds een artikel van 
Hamnet ontvang. Wat van die Klubs wat kom-
munikasie verskaf vir motor tydrenne (rallies); 
vertel ons wat doen julle - radios, antennas,  
maste, kragbronne, kamptoerusting, ens.  Dit is 
seker dieselfde vir fietswedrenne en die ouens 
wat hardloop sonder dat hulle gejaag word! 
 What about the Maritime Net -  I see that as 

a type of emergency 
communication net-
work.  How does the 
net work? Are more 
operators needed? 
 What is Hamnet? 
Why should I be a member of Hamnet? What 
do I need to get involved? 
 Articles can be sent to radiozs@sarl.org.za 
by Wednesday 24 February 2016. Keep your 
pictures down to about 1 MB in size. 
 Radio ZS would like to acknowledge the re-
ceipt of the YL Beam newsletter as well as the 
regular HARC Hotline newsletters. 
 
73 and 88, Dennis ZS4BS 

A QSL card received from Bert, ZS6HS, confirming 
a three-way Meteor Scatter contact with Servaas, 
ZS6XL and Mike, ZS2FM, on 50,100 MHz FM, 
which lasted almost three minutes during the 
Draconids meteor shower on 8 October 1985. 

mailto:radiozs@sarl.org.za
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Amateur Satellite Contacts 
Stu Turner, WØSTU 

A 
mateur satellites function as repeaters 
in orbit. By transmitting to an amateur 
satellite in low earth orbit, you can 
make contacts hundreds of miles 

distant. It is not unusual for the instantaneous 
coverage diameter of a satellite’s footprint to 
be 2 414 kilometres. Many amateur satellites 
operate as digital repeaters and some may 
contain broadband linear transponders that 
provide multiple simultaneous channels and 
modes of operation. However, the simplest 
method of getting started with amateur satellite 
contacts is with birds having FM phone (voice) 
capability on VHF and UHF. 
 In addition, you do not need a super 
powerful transmitter to work a satellite – a 5 
watt HT and a hand-held directional antenna is 
usually sufficient. Let us look at how you can 
easily get started making satellite contacts! 
 
AMSAT 
 How do radio amateur satellites get into 
orbit? The Radio Amateur Satellite 
Corporation (AKA AMSAT) is a worldwide non-
profit organization organized for scientific 
purposes carried on, in part, by means of 
developing and providing satellites and related 
equipment useful for amateur radio 
communications. This organization raises 
funds and conducts activities for the creation 
and launch of amateur radio satellites. You can 
learn more about AMSAT at http://
www.amsat.org/ 
 
Big Picture 
 Before jumping into some details, let us 
make sure you have the big picture 
understanding of basic amateur satellite 
operations.  Here is a simplified step-by-step 
list of what you might do to work a satellite and 
make phone contacts with other hams: 
1. Research upcoming amateur satellite 
passes that will be within range of your earthly 
location and select one or more that you wish 
to try to work. 
2. Establish a split channel in your HT specific 
to the satellite frequencies required, including 
any CTCSS tones (or other squelch methods). 
3. Before the satellite pass occurs, set up your 
equipment (HT and directional antenna) and 
envision the path across the sky through which 
the satellite will travel, making particular note of 

altitude and azimuth milestones over the 
minutes of the pass (i.e. The satellite will be 
near the top of that tree at 08:43:00 and it will 
move just west of the garage roof by 08:45:00.) 
4. During the time of the satellite pass, point 
your directional antenna(s) in the direction you 
expect the satellite to be. This means moving 
the pointing direction of the antenna across the 
sky as accurate to the predicted path as 
possible. 
5. Listen on the downlink frequency for other 
operators calling and answer their call, or make 
your own call (usually just call sign and 
Maidenhead grid square location). 
6. Continue to track the satellite path with your 
directional antenna over the time of the pass 
making / answering calls and exchanging call 
sign and position information. 
 With that overview of how the operation will 
transpire, let us now consider some important 
details that will help you to better understand 
and conduct radio amateur satellite operations. 
 
Orbits:  Knowing the characteristics of satellite 
orbits is important for making radio contacts 
because you will usually want to track the 
satellite using a directional antenna. That is, as 
the satellite moves across the sky you will point 
the main lobe of your antenna in its general 
direction. More about antennas and tracking in 
a moment after we consider some features of 
satellite orbits. 
 The vast majority of amateur satellites are 
placed into low earth orbit (LEO). This means 

(Continued on page 37) 

AO-85 “Fox-1A” amateur radio satellite, now in oper-
ation. (Courtesy AMSAT.org) 

http://www.amsat.org/
http://www.amsat.org/
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that the satellite is no more than a few hundred 
miles above the surface of the earth. It is 
common for the birds to fly between 320 and 
480 kilometres high. For comparison, the 
International Space Station (ISS) has a mean 
orbital altitude of about 386 kilometres. 

 Low earth orbits may be equatorial, polar or 
inclined. Equatorial orbits are those that circle 
the earth over the equator and these are rarely 
used with amateur satellites. Polar orbits have 
the satellite pass over the north and south 
geographic poles of the earth. An inclined orbit 
is somewhere in between equatorial and polar, 
with some angle of inclination measured 
upward from the equator. 
 It is very common for amateur satellites to 
be placed in a high inclination orbit, one that is 
nearly polar. Polar or high-inclination orbits 
have a particular advantage in that they will 
pass over essentially every position on the 
earth. Since the typical LEO requires about 90 
minutes per orbit and since the earth spins 
underneath the orbiting bird, a high inclination 
or polar satellite can cover practically every 
position on the earth within the paths of several 
orbits. Of course, the other relevant operational 
implication of this type of orbit is that the 
satellite will move rapidly across the sky, 
limiting the amount of time available for radio 
contacts during any given pass over your 
region. 
 
Equipment and Modes 
 Despite an amateur satellite being a couple 
hundred miles away, you have a clear line of 
sight to a passing bird. An ordinary handheld 

FM transceiver (HT) with an antenna that 
provides a bit of directional gain is usually all 
you need to work a satellite and contact other 
amateur operators. A handheld Yagi attached 
to a 5 watt HT radio is the typical starting setup 
for most hams seeking satellite contact. 
 Amateur satellites most commonly use a 
split mode for transmitting and receiving. For 
instance, the current AO-85 “Fox-1A” satellite 
is received on earth on the 2 metre band 
(downlink frequency), but earthbound 
operators transmit to the satellite on the 70 
centimetre band (uplink frequency). A common 
dual-band HT for 2 metres and 70 centimetres 
may be programmed with a split channel to 
operate this way, automatically shifting to the 
proper transmit band and frequency when the 
push-to-talk button is activated. This is identical 
to setting up a normal repeater channel, only 
the pairing of frequencies is between two 
different bands rather than within a single 
band. Check your HT user’s manual for 
instructions on establishing a split channel, or 
“odd split.” 
 Of course, a couple of single-band HTs can 
be used instead, one for receiving and one for 
transmitting. This method provides the 
advantage of full duplex operations 
http://wp.me/p4wdj1-20R and you will be able 
to check that the satellite has received and 
retransmitted your signal since you will hear 
your own transmission on the receiving radio. 
In this scenario and especially if each radio has 
a directional antenna connected for its band of 
operation, the tracking mechanics are a bit 
more involved than using one dual-band 
transceiver and directional antenna. The paired 

(Amateur Satellites from page 36) 

(Continued on page 38) 

Low Earth Orbits (LEO) is characterised as equato-
rial, inclined or polar. 

Bob, KØNR, readies for a satellite contact using an 
HT and Arrow II Satellite dual-band Yagi. 

http://wp.me/p4wdj1-20R
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antennas will usually need to be mounted 
together pointing in the same direction and 
possibly mounted on a pivoting base or tripod 
to allow ease of satellite tracking across the 
sky. However, a willing friend or family member 
can also lend a hand, mirroring your 
transmitting antenna pointing direction over the 
time of the satellite pass. 
 A fine point of nomenclature:  With amateur 
satellites the “satellite mode” does not refer to 
the method of modulation such as FM, AM, 
CW, etc. Rather, the mode of the satellite 
describes the uplink/downlink arrangement. As 
an example, the AO-85 FM voice function is 
Mode U/V. This means the uplink frequency 
(always the first letter) is a UHF frequency in 
the 70-centimetre band and the downlink 
frequency (always the second letter) is a VHF 
frequency in the 2-metre band. Other satellite 
modes are feasible as listed in the table. 
 Directional antennas for providing gain may 
be homebrewed or commercially obtained. My 
favourite satellite antennas are manufactured 
by Arrow Antenna of Cheyenne, Wyoming 
www.arrowantennas.com/. Their Alaskan 
Arrow satellite antenna is a dual-band (2 m/70 
cm) Yagi offering excellent gain on each band 
in a very manageable, hand-holdable, 
lightweight package 
www.arrowantennas.com/arrowii/alaskanarrow.
html. It may also be mounted on a standard 
photography tripod for ease of pivoting and 
tracking in two dimensions. A similar, lower 
gain and lower cost model of earlier design is 
the Arrow II Satellite 

www.arrowantennas.com/arrowii/146-437.html 
 Home brewing a satellite antenna is a 
terrific beginner’s project and several designs 
are found at online locations. A couple of note 
are the VE2ZAZ model 
http://ve2zaz.net/Arrow_Ant/Arrow_Style_Ant.h
tm, the AMSAT “Cheap and Easy Yagi” pairing 

(Amateur Satellites from page 37) 

(Continued on page 39) 

Satellite Mode designation and applicable uplink / 
downlink frequency ranges. 

The Alaskan Arrow dual-band (2 m/70 cm) Yagi 
from Arrow Antenna. (Courtesy Arrow Antenna) 

VE2ZAZ homebrewed dual-band satellite antenna. 
(Courtesy VE2ZAZ.net) 

http://www.arrowantennas.com/
http://www.arrowantennas.com/arrowii/alaskanarrow.html
http://www.arrowantennas.com/arrowii/alaskanarrow.html
http://www.arrowantennas.com/arrowii/146-437.html
http://ve2zaz.net/Arrow_Ant/Arrow_Style_Ant.htm
http://ve2zaz.net/Arrow_Ant/Arrow_Style_Ant.htm
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www.amsat.org/amsat-
new/information/faqs/crow/ and the W6NBC 
tape measure Yagi dual-band www.work-
sat.com/Antennas_files/W6NBC-Beam.pdf. 
 Check out these fine designs and create 
your own satellite antenna. You will find that 
home brewing an antenna that you can use to 
reach into orbit a very rewarding experience 
and one that will impress your friends! 
Tracking 
 If a LEO amateur satellite passes directly 
overhead of your location on earth it will 
require roughly 7 to 8 minutes to travel from 
horizon to horizon. If the pass is not overhead, 
but rather off to one side of your position, the 
travel time from horizon to horizon will be 
reduced. In either case, you will need to be 
knowledgeable of the track and timing of the 
satellite across the sky in advance of the 
attempted contact. 
 The easiest resources with which to obtain 
amateur satellite pass information are found 
online and in smart phone apps. I will note a 
couple of my favourites, but be aware that 
several additional resources are freely 
available and found with a quick online or app 
search. 
 AMSAT provides an online pass prediction 
utility. Simply select a satellite from the pull-
down list, enter your Maidenhead grid square 
locator and click Predict. You will get a list of 
upcoming passes over your location including 
azimuth and elevation figures, duration and 

date and time information. AMSAT also 
maintains a page listing currently active 
satellites http://www.amsat.org/?page_id=177.  
 A more visually intuitive pass prediction 
utility is provided by Heavens-Above.com 
http://heavens-above.com/. After providing 
your location information and selecting a bird to 

(Amateur Radio Field Day from page 38) 

(Continued on page 40) 

Satellite pass prediction engine from AMSAT 
www.amsat.org/amsat-new/tools/predict/index.php. 
(Courtesy AMSAT.org) 

Heavens-Above.com ground track map example 
with AO-85. (Courtesy Heavens-Above.com) 

Heavens-Above.com sky map satellite path exam-
ple with AO-85. 

http://www.amsat.org/amsat-new/information/faqs/crow/
http://www.amsat.org/amsat-new/information/faqs/crow/
http://www.work-sat.com/Antennas_files/W6NBC-Beam.pdf
http://www.work-sat.com/Antennas_files/W6NBC-Beam.pdf
http://www.amsat.org/amsat-new/tools/predict/index.php
http://www.amsat.org/amsat-new/tools/predict/index.php
http://www.amsat.org/?page_id=177
http://heavens-above.com/
http://www.amsat.org/amsat-new/tools/predict/index.php
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track, sky maps and ground track maps are 
generated that are very easy to interpret. 
Heavens-Above also provides smart phone 
apps with similar mapping functions and 
tabular lists of pass information. 
 Whether you are handholding your 
directional antenna, slewing it on a tripod, or 
tracking with a motorized gimbal, it is crucial to 
maintain the pointing vector of the main lobe 
toward the moving satellite. It sounds easy 
enough, but it takes a little practice sometimes 
to fully coordinate manual tracking, careful 
listening, proper transmission verbalisation and 
recording of contacts. Getting the assistance of 
another person to help record contacts or to 
perform accurate tracking with the antenna is a 
good idea, especially for the beginner. 
 Keep in mind that tracking is a constant 
activity that must be correlated with time. That 
is, you must point the antenna over the 
predicted path through the sky in time with the 
prediction path time and that alone requires 
significant concentration. However, be aware 
that with most directional antennas of 
moderate gain the forward gain RF lobe is 
going to be of sufficiently wide angle that 
extremely accurate pointing is not required. A 
typical 45-degree to 60-degree directional cone 
to -3 dB gain from peak gain direction provides 
quite a bit of slop for your pointing vector. 
 One last comment about tracking:  Satellite 
passes that are of high elevation for your 
position – those that are closer to overhead 
than out at the horizon – are the passes for 
which you are more likely to be able to work a 
satellite with a low powered transceiver like an 
HT. Satellite passes near the horizon will be 
difficult or impossible to work due to the 
relatively low powered signal at those 
distances as compared to signals from 
operators for which the pass is more overhead. 
In selecting passes for contact attempts, try to 
find those that are of an elevation of 45-
degrees or higher for the best chance of 
working the bird with an HT. 
 
Doppler Corrections 
 Satellites are moving fast and much like the 
tone of that speeding locomotive wailing its 
horn as it speeds past you, a satellite’s RF 
emissions will experience Doppler shift. As a 
satellite approaches your position, its emitted 
signals will be shifted slightly higher in 
frequency and as it departs its signals will be 

shifted slightly lower in frequency. Conversely, 
your transmissions to the satellite will be 
received as slightly higher during approach and 
slightly lower during departing motion. 
Particularly for satellite passes directly 
overhead, the Doppler shift can be significant 
enough to warrant tuning corrections during the 
pass. Just one more challenge to overcome in 
your tracking, listening, talking, logging 
exercise! 
 Doppler effect tends to manifest as a 
percentage of frequency, so it is common in 
U/V or V/U mode for the UHF 70 centimetre 
frequency to require some adjustment during 
the pass. The VHF 2 metre frequency can 
usually remain static with only minor frequency 
effects detected. The easiest method of 
accomplishing the Doppler correction with an 
HT is to program several satellite split channels 
in adjacent memory locations and snap 
through the sequence of channels during the 
satellite pass. From satellite’s approach to 
departure, you should adjust the 
UHF frequency as necessary to 
help compensate for the Doppler effects during 
the pass. 
 In V/U mode where the downlink frequency 
is the 70 cm frequency, this will mean adjusting 
your receive frequency from a higher value 
received on approach to a lower value received 
as the satellite passes by and departs. For 
mode U/V, the uplink UHF frequency must be 
adjusted from a lower value to a higher value 
during the pass, as your transmitted frequency 
will be received by the satellite as a slightly 
higher value during approach and as a slightly 
lower value during departure. 
 For the AO-85 Fox-1A satellite currently 
active (late 2015 into 2016), AMSAT has 
published recommendations for Doppler 

(Amateur Satellites from page 39) 

(Continued on page 41) 

Doppler corrections as five discrete memory chan-
nels for Fox-1A satellite. (Courtesy AMSAT) 



41 Februar ie /February 2016  

corrections in operating recommendations, 
reproduced here  
http://www.amsat.org/wordpress/wp-
content/uploads/2015/05/FoxOperatingGuide_
May2015_Hi.pdf. Five channels with uplink 
frequency increases in 5 kHz steps from 
435,170 to 435,190 MHz are recommended. 
AMSAT also suggests a full 
duplex http://wp.me/p4wdj1-20R listening 
arrangement so that you can hear when 
frequency changes are warranted – listen with 
another HT and perhaps use headphones to 
avoid the audio feedback in your uplink 
transmission. 
 
On-Air Procedures 
 The on-air procedures and etiquette for 
amateur satellite contacts is only slightly 
different from normal repeater ops. Because 
the opportunity for contacts is brief – a few 
minutes at best – and because the area of 
coverage of a satellite is vast and may involve 
numerous operators attempting contacts, keep 
contact exchanges very brief. Usually just an 
exchange of call signs and locations is made in 
any single contact. Typically, the Maidenhead 
grid square locator is used to identify 
geographic position, so be sure that you know 
your grid square before you attempt satellite 
contacts (here is a great utility for finding and 
examining grid squares  
www.levinecentral.com/ham/grid_square.php) 
 Additionally, because numerous contacts 
are likely to be attempted simultaneously from 
across the satellite’s footprint area, interference 
and noise may make hearing difficult. Speak 
distinctly, clearly and slowly and 
utilise standard ITU phonetics to ensure an 
accurate and complete exchange 
http://wp.me/p4wdj1-Ez. 
 Making satellite contacts is very rewarding 
and quite easy to do. In addition, do not forget 

that the ISS is itself a satellite with an amateur 
radio station on-board. On occasion astronauts 
aboard ISS make contacts with ham operators 
and the digital repeater on-board ISS is 
available on any pass over your area. 
However, most phone contacts with ISS are 
pre-arranged Amateur Radio on ISS (ARISS) 
events and unplanned contacts are much rarer. 
 Gather your gear! Do your research! Select 
a pass! Make it happen! You can make 
amateur satellite contacts regularly with simple 
gear, a little planning and a bit of practice and 
tenacity. Go for it! Good luck and 73! 
 This article is used with acknowledgement 
to www.hamradioschool.com/  

(Amateur Satellites from page 40) 

Jake WØJAK making an unscheduled early morn-
ing contact with ISS, Commander Doug Wheelock, 
Oct 2010. 

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 onwards on 7 070 kHz thus providing the opportunity for young people in-
terested in the hobby to share in the magic of amateur radio.  

May Radio Amateur Exam 
Registrations for the May 2016 RAE opened on 2 January 2016. Before register-
ing please read the RAE Registration information sheet. This will save you a lot 
of time and frustration. The costs are R475.00 for persons over 25 years of age 
and R375.00 for those younger than 25. Inquiries may be directed to 
rae@sarl.org.za. 

http://www.amsat.org/wordpress/wp-content/uploads/2015/05/FoxOperatingGuide_May2015_Hi.pdf
http://www.amsat.org/wordpress/wp-content/uploads/2015/05/FoxOperatingGuide_May2015_Hi.pdf
http://www.amsat.org/wordpress/wp-content/uploads/2015/05/FoxOperatingGuide_May2015_Hi.pdf
http://wp.me/p4wdj1-20R
http://www.levinecentral.com/ham/grid_square.php
http://wp.me/p4wdj1-Ez
http://www.hamradioschool.com/
mailto:rae@sarl.org.za
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O 
n Saturday 16 January 2016, 
some members of the Northern 
Cape Amateur Radio Club, 
ZS3NC, relocated the cross-

band repeater situated on the Langeberg 
Mountain outside Olifantshoek. This is the 
145,675 MHz repeater and it now resides 
in KG12ie.  
 The repeater was taken higher up the 
mountain to a new approved site. The 
team involved was Gerhard Coetzee, 
ZS3TG, Eben Pienaar, ZS3EP, Stokkies 
Theron, ZS3ST, Dylan Walsh, ZS3DW, 
Roy Walsh ZS3RW (all Hamnet members), 
Kobus Jooste ZS3KJ, Jacobus Liebenberg, 
ZS3L, JG Theron and Daniel. 

The team at the old repeater site 

Relocating of Olifantshoek cross band repeater 
Roy Walsh, ZS3RW 

Busy loosening the various parts of the repeater and getting ready for 
the move. Roy Walsh, ZS2RW, JG Theron, Dylan Walsh, ZS3DW, 
Gerhard Coetzee, ZS3TG, Eben Pienaar, ZS3EP, Jacobus 
Liebenberg, ZS3L, Daniel and Stokkies Theron, ZS3ST 

The patient is on the stretcher  The repeater at its new home 
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A 
re you ready to establish a home 
station for FM ops on the VHF and 
UHF bands and are you wondering 
what you need to do about an 

antenna? Let us review some of the things you 
need to consider in establishing a highly 
performing antenna for your home station, 
including antenna types, coaxial cable 
characteristics, connectors and more! 
 During the recent devastating Black Forest 
fire in central Colorado, my good friend and 
colleague, Randy, had great difficulty 
maintaining solid radio communications 
through our local repeater from his home. His 
signal just was not quite strong enough to be 
readable. Our local amateurs kept the repeater 
very busy during the days of the fire relaying 
the latest information gleaned from emergency 
response links, commercial sources, AREA and 
RACES volunteers and more. It was a valuable 
resource in our community for rapidly 
disseminating fire information. 
 Randy has been using a 2 m/440 MHz dual 
band HT with one of those really convenient, 
crappy antennas we refer to as a rubber duck. 
His home is located just on the leeward side of 
a hill from the repeater that is about 7.5 miles 
distant. The 5 watts of his HT coupled with the 
convenient, crappy antenna just did not quite 
provide the performance he needed to reliably 
hit the repeater with a readable signal. 
 After the fire emergency, Randy decided it 
was time to upgrade his station for more 
reliable operations in the local area. While he 
plans a future station upgrade to a more 
powerful mobile-base transceiver, he sought 
first to improve his home antenna such 
that he can use the HT in the short term 
and integrate a mobile-base transceiver 
later. I had a terrific time helping Randy 
review some of the factors involved in 
erecting a VHF/UHF dual band antenna for 
2 m and 70 cm bands and then helping 
him install and test it out. Let us look at 
some of the things Randy and I considered 
for his antenna project and wrap up with a 
description of his solution. 
 
Some Antenna Considerations 
 In one brief article, we cannot cover 
every detail that you might want to think 
about in selecting a VHF/UHF antenna for 

your home or shack, but let us hit a few 
important factors, including those that Randy 
had to consider with his project. We will start 
with a few important decisions you need to 
make. 
 
Commercial purchase or homebrew? 
 There are many, many fine commercial 
antennas on the market for VHF/UHF 
operations. I use three or four different ones in 
my home and in portable station operations of 
various flavours. Most commercially available 
antennas are going to provide great 
performance and even greater convenience! In 
virtually all cases, you can simply buy-and-
install with only the requirement of connecting 
a feed line to the antenna. If you want to open 
the wallet instead of the toolbox, a commercial 
antenna is your best choice. For a typical dual-
band “base” VHF/UHF antenna designed for 
exterior mounting on a structure or mast you 
can expect to pay from $35 to $300, depending 
on quality, durability and performance factors 
such as gain. 
 However, if you are the crafty type and 
enjoy a good challenge, you may want to 
homebrew your own antenna. There are many 
simple designs provided by a whole world of 
amateurs to choose from. For instance, the J-
Pole antenna design for 2 m/440 ops is a very 
popular homebrew project and it can be 
created with simple aluminium from the 
hardware store or even from segments of twin 
lead feed line. Even easier to construct is a 
single-band, half-wave dipole and you can also 
find plans online for 2 m/440 dual band dipoles. 

Yagi directionals for VHF ops are great 
projects, if you seek that directional boost 
in signal gain for your situation. With a 
homebrew solution, you can save some 
money, but be prepared to invest the time 
and effort necessary. In addition, 
remember, every antenna is a 
compromise, so carefully check out the 
design and performance reports before 
finalizing your decision. 
 
Single band or multi-band antenna?  
 With multi-band radios now so readily 
available to amateurs, the majority of folks 
are likely to desire a multi-band antenna 

(Continued to page 44) 

Considering a VHF/UHF Antenna for Your Home? 
Stu Turner, WØSTU 
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with which a single feed line 
can be used. Probably the 
most popular combination is 
the 2 m/440 dual band 
scenario mentioned above, 
but tri-banders that include 
the 6 m band are very 
popular. I highly recommend 
a dual band radio and 
antenna for the new 
Technician Class amateur as 
a starter station, most 
typically the 2 m/440 combo 
with an antenna to match. 
However, if the only repeater 
you intend to use from your 
home is a 2 m machine and 
you have no interest in other VHF/UHF band 
operations, then a single band VHF antenna 
may be your choice. (Ditto for only 440 or 6 m 
band ops). Consider the local radio resources 
available to you and how you wish to use them 
and then decide what band capability your 
station and antenna require for those 
operations. 
 
Antenna location?  
 The type of antenna you obtain and even 
the specific model or design will likely be 
influenced by your chosen mounting location. 

Many amateurs who live in covenant protected 
neighbourhoods like to mount antennas in the 
attic to keep them out of sight. The height of 
your antenna may be limited by your attic’s 
apex and some signal attenuation may be 
expected from roof materials, so an antenna 
that exhibits some gain may be desirable. If 
you plan to mount your antenna outdoors, you 
may wish to ensure you get a sturdy model that 
can withstand high winds and that provides 
moisture protection at the coaxial cable feed 
point. If you mount in a tree, be sure the motion 
of tree and limbs will not damage or dislodge 
the antenna. Location and antenna selection 
are closely coupled, so think it through before 
you purchase or brew. 
 
Antenna gain?  
 Depending upon your situation you may 
need a little boost in your effective radiated 
power, or the effective signal strength from 
your antenna. Many antennas provide signal 
gain, boosting the effective transmit power at 
the antenna. If you live quite a distance from a 
repeater that you would like to use and if your 
transmitter is somewhat limited in its power 
output, a high gain antenna may help your 
signal make it there. 
 Antenna gain is defined in comparison to a 
reference antenna. Comparing antenna gain to 
a half-wave dipole is common and the gain is 
designated in decibels with the unit reference 
dBd (the last ‘d’ for ‘dipole’). A model isotropic 
antenna is also a common reference point, 
designated by dBi (‘i’ for isotropic). Recall that 
a 3 dB increase or decrease is a factor of two 
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comparisons. Therefore, an antenna offering 3 
dBi will provide double the signal strength (in 
its main lobe transmission pattern) as 
compared to the same transmission with a 
theoretical isotropic antenna that radiates 
equally in all directions, like a sphere. If your 
antenna specification says 6 dBd, it provides 
main lobe gain 4 X that of a dipole antenna. 
 For a typical commercial vertical VHF/UHF 
antenna, the gain will usually be compared to 
the isotropic reference. The signal pattern from 
such antennas tends to be disk-like in a 
horizontal omnidirectional pattern, 360 degrees 
around the antenna. So, the signal strength 
that the theoretical isotropic antenna spews in 
every direction of the spherical pattern is 
vertically squeezed into this disk pattern, 
providing relative signal gain. 
 A dipole antenna produces lobes with the 
strongest signals at right angles to the radiating 
element orientation. The weakest signals are 
out the ends of the radiator. Therefore, a dipole 
has gain as compared to the spherical isotropic 
antenna pattern. Thus, when your VHF/UHF 
antenna is compared to a dipole (dBd gain 
figures), it is being compared to a higher 
performing standard than the isotropic 
reference. Pay attention to whether the gain is 
expressed as dBi or dBd when comparing 
antenna performance and realize that a lower 
gain figure in dBd may actually be better than a 
higher figure in dBi. Compare apples to apples, 
oranges to oranges.  
 Lastly, regarding gain, if you choose a 
directional antenna with high gain figures, you 
will usually want to plan for a mounting scheme 
that allows pointing, or rotating, the antenna. A 
directional VHF/UHF antenna can help you 
reach out and tag that distant station, but 
unless you can readily rotate it you’re very 
limited in your direction of propagation. 
 
Additional Considerations? 
 Other antenna factors that you may want to 
consider include the height at which you mount 
your antenna (generally, higher is better), the 
mounting method you plan to use (mast, tree, 
attic clamp, strap to chimney, etc.), the length 
of coaxial cable necessary to reach the 
location from your transceiver (consider loss) 
and the polarization you desire (vertical for 
most FM ops, horizontal for SSB). If you go for 
that Yagi directional for FM ops, do not forget 
to mount it with the elements running vertically 

instead of horizontally. If you need a 150 foot 
run of coax to get to your antenna, you’d better 
check your coaxial cable loss figures, as we’ll 
discuss below. 
 
Some Coaxial Cable Considerations 
 Impedance: It is very important to select 
coaxial cable with a characteristic impedance 
that matches your transmitter output and your 
antenna feed point impedance. For VHF/UHF 
commercial antennas, you are virtually 
guaranteed to have something close to a 50 
ohm feed point as long as you keep the 
antenna away from other significant conductors 
in the environment by a wavelength or two. 
(You probably do not want to mount your 
vertical antenna right next to the vertical 
aluminium downspout on your house, for 
instance.) However, virtually all VHF/UHF 
transmitters and antennas are designed for 50 
ohm coaxial cable and there are many varieties 
of 50-ohm coax to choose from. How do you 
know what to get? 
 
Feed Line Loss: 
 One of the chief factors to consider in 
selecting coax is its loss figures. As signals 
travel along the conductors, they will be 
attenuated. Higher frequency signals will have 
more loss in the transmission line than lower 
frequency signals and different designs of coax 
cable will impose different magnitudes of loss 
overall. It is easy to compare loss figures 
among various coaxial cables – most 
distributors or manufacturers will publish the 
cable’s loss figures for various frequencies. 
The most common comparison metric is loss in 
decibels per 100 feet of cable, like the table 
here. 
 Notice that for RG-58/U type cable at 100 
MHz (close to the 2 m band frequency range) 
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the loss for 100 feet of transmission line is 3,8 
dB. That means that at the antenna feed point 
your transmitter’s signal power will be less than 
one-half its indicated value on your transmitter 
(3 dB = 2 X). 
 Generally, lower loss cable types are more 
expensive than higher loss – you get what you 
pay for. However, if you have a short run of 
only a couple dozen feet to reach your 
antenna, the loss may not be that significant 
and you can save your money. If you have a 
longer run, more than 50 feet, you may find it 
advantageous to pay a little more and preserve 
your effective signal strength at the antenna. 
 Further, you should also consider the gain 
of the antenna you select along with the loss 
imposed by the coax. While the comparison or 
compensation of antenna gain for feed line loss 
is not necessarily an apples-to-apples situation, 
you can get a general idea of the combined 
effects of pairing various cables/lengths and 
antennas when scheming on your antenna 
system design. 
 
Coaxial Cable Gauge: How and where you 
need to route your antenna coaxial cable and 
the length of run necessary may impact your 
selection of a coaxial cable gauge, or diameter. 
Narrow gauge coax such as RG-58 or RG-174 
is low profile and quite flexible. It requires 
smaller holes and it fits corners. However, as 
noted in the table above, narrow gauge cables 
tend to impose higher signal losses. Larger 
gauge coax, such as RG-8, 9913, or LMR 400 
is much more noticeable and is usually stiffer 
and somewhat more difficult to work with. 
However, the larger gauge cables tend to offer 
the lowest loss figures. Additionally, some of 
these larger diameter cables are produced in 
flexible varieties, such as Belden 9913F7. It 
combines very admirable loss figures with high 
flexibility for ease of routing, but it is limited in 
its power handling capacity to about 300 watts. 
Still, for most VHF/UHF FM operations this 
capacity is much more than adequate. 
Consider the coaxial cable routing for your 
potential antenna locations and identify the 
best combination of cable type for location, 
routing and loss. 
 
Some Connector Considerations 
 Common Connectors: A few of the most 
common connectors used in amateur radio are: 
PL-259/SO-239 – the PL-259 is the male 

connector while the SO-239 is the female 
counterpart. This connector is sometimes 
referred to as a “UHF connector,” even though 
its performance at UHF frequencies is not that 
stellar. This connector combo is very 
commonly found on mobile and base station 
antenna connections and it serves very well in 
the HF and UHF ranges. You can obtain PL-
259 connectors for most of the coaxial cable 
gauges, although they usually will not be 
coupled with the narrowest gauge cables such 
as RG-316 or RG-174. 

 N-Connector – The N-connector has 
excellent performance in the UHF range, 
although it is rarely found at the coax connect 
point on transceivers. The N-connector offers 
better protection against water intrusion than 
the PL-259. 
 SMA Connector – The small SMA 
connector is very popular on modern HTs and 
it offers very good performance in the UHF 
range. It is comfortably coupled with even the 
smallest diameter cables. 
 BNC Connector – This older connector is 
less commonly used with the advent of the 
SMA, but it will still be found on some products 
and older HT radios. It offers good 
performance for VHF and UHF and it is 
mechanically very solid. 
Adapters: Converting from one connector type 
to another can be done with adapters. Almost 
every conceivable combination is available as 
single adapters or as short cables with differing 
connectors on opposite ends. A common 
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adapter is PL-259 / SMA combination. With this 
connector, you can readily attach a home 
antenna system to an HT radio that uses the 
SMA connector, or dispense with the adapter 
to connect the PL-259 feed line connector into 
a base station transceiver. Barrel connectors 
are also useful for extending a cable’s length or 
connecting two male-type connectors via a 
dual-female barrel. 
 
Randy’s Solution 
 
Antenna: Randy wanted to go with an 
inexpensive commercial antenna, specifically a 
dual band 2 m/440 product. He was not too 
concerned with high gain, as he was able to hit 
several area mountaintop repeaters with his HT 
and he probably needed just a little more 
height to get over the hilltop for our local 
community machine. Therefore, he was willing 

to trade off high gain for low 
expense. 
 He also had to consider his 
neighbourhood HOA covenants 
that prohibit highly visible 
external antennas. His first 
preference was to try an attic 
antenna over his garage and 
close to his home office 
operating position. This option 
provided the shortest coaxial 
cable length requirements as 
well, but it was unclear what kind 
of attenuation he would get from 
his roof materials. His backup 
option was to mount a low profile 
rooftop antenna, strapped to a 
chimney box, positioned such 
that it was not obviously visible 
to surrounding neighbours. This 
higher, exterior location should 
provide improved performance 

over the attic option, if needed. 
 The attic option imposed a height restriction 
on the antenna of 167,64 cm maximum and if 
the rooftop exterior option was necessary 
Randy wanted a low profile antenna. After 
evaluating several commercial options, he 
selected the Arrow OSJ 146/440 J-
Pole antenna www.arrowantennas.com/osj/j-
pole.html. A J-Pole offers about the same gain 
performance as a half-wave dipole. It is a 
simple, inexpensive antenna and this specific 
antenna stands about 152,4 cm high. 
 Randy’s approach was a common one in 
amateur radio: Let us just try it! We would try 
the J-Pole in the attic location first and see if 
the performance was acceptable in that 
configuration and we would go for the more 
difficult rooftop location only if necessary. 
 
Feedline: The coax run from the attic location, 
along the ceiling and down a wall was about 15 
m total and Randy had purchased 18 m of 
Belden 9913F7. He examined several varieties 
of coax cable and settled on the 9913F7 due to 
it’s moderate expense, its flexibility for making 
tight turns and its good loss performance in the 
440 MHz range (2,8 dB/30 m at 400 MHz) – 
the local community repeater is in the 70 cm 
band. Since he planned to use his 5 watt HT 
initially with the antenna system and would not 
have a higher power transmitter until later, 
keeping the transmission line loss low was a 
key consideration. Using the fully available 18 
m of this cable, we estimated the loss to be 
approximately 1,8 dB in the 70 cm band. This 
would attenuate his 440 MHz effective power at 
the antenna by about 1/3, or resulting in about 
3,3 watts at the antenna with the HT. Given the 
additional attenuation by the roofing materials, 
we were dubious that the attic solution was 
going to be sufficient! 
 
Connectors: Randy purchased the coaxial 
cable prefabricated, or with connectors already 
attached. Because the J-Pole antenna was 
available with an SO-239 only and because 
most mobile/base transceivers use the SO-239 
connector, Randy selected the male 
counterpart PL-259 connectors for each end of 
the coax segment. Although the N-connector 
tends to offer better performance for UHF, this 
was not an option for this antenna. Once again, 
a bit more loss was to be expected for the UHF 
transmissions! Still, we would just try it and 
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An SO-239 to SMA cable adapter helps connect 
many types of HTs to larger gauge feed lines. 
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see! Finally, Randy used a cable adapter as 
pictured above with an SO-239 connector on 
one end and an SMA connector on the other to 
attach the antenna to his HT. 
 
Results: Randy mounted the J-Pole in a 
temporary configuration in the attic just 
adjacent to the garage pull-down stair access. 
He routed the coaxial cable down into the 
garage and connected to the HT. I listened 
from my truck’s mobile station as he pushed-to-
talk to the community repeater. 
 It worked! Randy hit the repeater with a 
moderately strong and perfectly readable 
signal. Although not full quieting with just a mild 
“popcorn” static behind his audio, the signal 
was clear, steady and completely readable. We 
traded positions so that Randy could hear the 
signal from his new antenna and he deemed it 
quite good enough. 
 Subsequently, Randy installed the J-Pole 
with more permanent mounting to a rafter in 
the attic. He routed the coaxial cable above the 
ceiling and down the garage wall and then into 
his office with a nice cover plate on the interior 
wall. He has been on the air reliably ever since 
and we hope it does not require another 
emergency to test the robustness of his rig 

again! 
 Nice job Randy! Now, let us talk about that 
base station…  
 This article is used with acknowledgement 
to www.hamradioschool.com/ 
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Radio ZS March and April 2016 

T 
he theme for the March 2016 issue is 
Emergency Communications. Do you  
or your Club have a “go-kit” ready 
when that call for assistance comes 

through? What would I need to make such a 
go-kit? 
 I know some amateur radio clubs are 
involved with communications for motor rallies, 
others with marathons, also bicycle races and 
even with the State President’s Air Race. Tell 
us what your Club does. 
 Who is Hamnet? Why should I become a 
member of Hamnet?  
 Send your article or articles by e-mail to 

radiozs@sarl.org.za 
by Wednesday 24 
February.  
  

I 
n April, the theme is home 
brewing. No, not that type of 
home brewing!  
 We are looking at home 

construction, building your own equipment or 
creating software to use on your 
shack PC. 
 It could be a power supply, a 
QRP rig, an antenna, a patch box, 
a digital modes interface, a piece 
of test equipment, a modification 
to a pièce of equipment, etc. The 
sky is the limit! 
 I need a bracket to fit under the 
wheel of my caravan to hold up my 
portable mast! 
 Send your article or articles for the April 
Radio ZS by e-mail to radiozs@sarl.org.za by 
Tuesday 22 March.  

HF Happenings 
The HF Happenings newsletter 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. 
 Send an e-mail to hf_happenings-subscribe@yahoogroups.com to get your copy! 

http://www.hamradioschool.com/
mailto:radiozs@sarl.org.za
mailto:radiozs@sarl.org.za
mailto:hf_happenings-subscribe@yahoogroups.com
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J 
ust as quickly as cable TV companies 
wire up neighbourhoods for CATV 
service, homeowners remove TV 
antennas, masts and dangling wires. 

The quality of reception and the overall 
appearance of the old homestead are 
immediately improved even before the ladder is 
hung in the garage and the scrap aluminium 
components are bent, bundled and stacked 
curbside for the next trash pickup. 
 Wait a minute! Are you sure you want to bid 
farewell to that mass of metal? These slowly 
disappearing aluminium skyline silhouettes are 
a gold mine of salvageable antenna 
construction material. When modified by a 
resourceful radio amateur, they will become - 
with almost no cash outlay - a respectably 
performing Yagi antenna for the 2 metre band.  
 
What is of Value in that Pile of “Junk”? 
 You may be surprised at what can be 
salvaged from discarded TV antennas and 
used for your VHF-antenna construction 
projects (Fig 1). Obviously, the boom has value 
once the elements are removed. (A drill and an 
assortment of twist bits make short work of the 
rivets used in the original assembly.) If two 
similar TV antennas are available, making a 
stacked array is a viable option. Or, Long John 
high-gain Yagis can be constructed if two 
booms are butted and clamped together. 
 You will find a variety of clamps used to 
secure the elements to the boom. Most attach 

the elements directly to the boom (Fig 2), but at 
least one of the elements - the driven element - 
is insulated from the boom by a nonconductive 
support. Set one of these insulated elements 
aside to be used for the 2 metre antennas 
driven element (discussed later). Driven 
elements can be used as directors, but their 
individual sections must be wired together 
(bridged) and grounded to the boom (Fig 3).  
 The TV antenna’s elements (rod stock, if 
you are lucky [really lucky! Ed.]) can be cut to 
resonate on 2 metres. In addition, there are 
plastic boom-end caps and the boom-to-mast 
connecting hardware. If you are fortunate, the 
boom-mounting U-bolt can be removed and 
reused if care and some Liquid Wrench are 
applied in the process. If the U-bolt is too rusty, 
get a replacement from Radio Shack or one of 
the many other outlets.  
 

(Continued on page 50) 

Recycling TV Antennas for 2-Metre Use 
“Green” that aluminium into something useful right in your own backyard! 

Ronald Lumachi, WBZCQM 

Figure 1. A gold mine of antenna components after 
complete disassembly. Note the two boom/mast 
clamps to the left. The two types of insulated 
elements are positioned at the centre of the cluster. 
Either can be used in the project. U-bolts, 
conspicuously absent, were rusted. Radio Shack 
replacements were used.  

Figure 2. Drill out the rivets to remove the TV-
antenna pieces. Notice the element-mounting 
hardware to the left; it grounds the element directly 
to the boom. Some of these clamps can be used to 
mount the directors. The phasing stubs visible 
below the boom can be discarded. 
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Reconstructing the Antenna for 2-Metre 
Operation 
 For this project, we will build a five-element 
Yagi as shown in Figure 4. If the TV antennas 
reflector-mounting hardware is in good 
condition, leave that element attached to the 
boom. This element (the longest of them all) is 
usually grounded at its centre point. Hacksaw 
the boom to a length of 5 feet 5-1/2 inches and 
replace its end caps. The caps cut down on the 
wind load and should not be overlooked. (They 
also help decrease wind noise. Ed.)  
 If you want to orient your soon-to-be 2-
metre antenna for vertical polarisation, move 
the boom-to-mast clamp 90° from its original 
mounting position. At a point slightly off the 
boom's centre position, drill two 1/4-inch-
diameter holes through the boom using the U-
bolt as a guide. Make certain that the boom-to-
mast clamp will not interfere with the mounting 
of the first director (the one closest to the 
driven element). If necessary, move the clamp 
position slightly for clearance. its position 
(within reason) isn‘t critical for balance or 
rigidity.  
 For this antenna, we’re using an element 
spacing of about 0.2λ. After trimming the 
remaining directors to length, attach them to 
the boom, spaced accordingly. Use bolts, self-
tapping screws or pop-rivets. To fabricate 
elements of sufficient length, it may be 

necessary to butt two shorter pieces and 
couple them with a 3 or 4-inch-long sleeve. 
Such sleeves can be fabricated from short 
lengths of element tubing. If the element is a 
continuous tube, slit it lengthwise. If the 
element is a rolled tube (split down its length), 

(TV Antennas from page 49) 

(Continued on page 51) 

Figure 3. A director attached to the boom using an 
insulated mount. The two element sections have 
been bridged with short lengths of wire, solder lugs 
and pop rivets, and grounded to the boom with a 
self-tapping screw. Two of the antenna’s original 
rivets and remnants of the phasing stubs are visible 
at the base of each element.  

Figure 4. Dimensions of the five-element 2-metre 
Yagi. The stub is inside the driven element (see 
text).  

Figure 5. Close-up of a short length of scrap (rolled) 
TV element folded in on itself and used as an 
internal butt-joint splice to increase the length of too
-short elements. Mounting hardware is placed over 
the joint, drilled through and attached to the boom 
with a self-tapping screw. 
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carefully fold it into itself (see Figure 5) using a 
vice or pliers to obtain the correct OD. Secure 
the element to the boom at the butt joint with 
the TV hardware.  
 
Driven-Element Construction 
 Well use simple inductive coupling to drive 
the array. First, dissemble all the components 
from the original TV antenna’s driven element. 
Keep the insulator and the two element 
sections. The remaining parts of the 
subassembly - including the phasing stubs (the 
crisscrossed wires on the antenna; see Figure 
2 and the lead photo) - can be discarded. Drill 
out the rivets securing the elements to the 
insulator. Reattach this assembly to the 
insulator using the flat areas of the clamp. For 
this element, the element-to-boom fastenings 
must not obstruct access to the interior of the 
driven elements at the midpoint (see Figure 6). 
You need to keep this path clear in order to 

allow passage of the matching stub.  
 To construct the stub (see Figure 7), cut a 
length of RG-58 cable to 18-3/8 inches. At 
each end of the cable section, remove the 
outer covering and dielectric, and solder the 
shield braid to the centre conductor. Cover the 
shorted ends of the stub with heat-shrink tubing 
or electrical tape to keep them from shorting to 
the driven element. At the stub’s centre, 
remove about 1 inch of outer covering. Use a 
razor blade or sharp knife to carefully cut 
through only the braid (not the dielectric) at the 
stub midpoint (see Figure 7B). Unravel the 
braid away from the centre point. Twist and tin 
the braid making certain not to melt the 
dielectric. Later on, these two braid leads will 
be connected to the coaxial feed line.  
 Attach the driven-element assembly to the 
boom 16-3/8 inches from the reflector. Slide 
the taped ends of the stub into the driven 
element. Centre the two tinned braid leads over 
the boom. Solder the feed line directly to the 
stub’s braid leads. Alternatively, install an SO-
239 or BNC connector as shown in Figure 6, 
connecting the stubs leads to it. Once you have 
made the connections, protect this area from 
the weather with a layer of noncorrosive 
silicone sealant. If you have constructed the 
antenna as described, you will find the 
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Figure 7. At A, preparing the driven-element stub. 
Use a razor blade or sharp knife to carefully cut 
through the coax braid only (not the dielectric) at the 
stub centre. Unravel the braid away from the centre 
point. At B, a close-up of the stub. The shield is 
carefully cut through on the centre line. The twisted 
and tinned braid leads are connected to the coaxial 
feed line  

Figure 6. A close-up of a fully modified 2-metre 
driven element. The two top-mounted rivets that 
originally secured the element to the insulator have 
been removed. Two new pop rivets at the side of 
each element section affix the element-mounting 
hardware to the insulator. The inductive-stub ends 
are just visible exiting each element section. An L-
shaped bracket secures the optional SO-239 
connector to the boom. A short length of RG-58 
coaxial cable connects the matching stub to the SO-
239.  
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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.  

Sunday 7 February - AWA CW Activity Day 
Saturday 13 and Sunday 14 February - the 
SARL National Field Day (1st Leg); the CQ 
WW WPX RTTY Contest 
Sunday 14 February - Valentine’s Day; SARL 
Youth Net at 15:00 UTC on 7 070 kHz 
Saturday 20 February - SARL Youth Sprint 
Monday 22 February - closing date for March 
Radio ZS articles 
Saturday 27 February - National Milk Tart Day; 
West Rand ARC Flea Market 
Sunday 28 February - SARL Digital Contest 
 

Sunday 6 March - SARL Hamnet 40 m contest 
Friday 18 March - all schools close 
Saturday 19 and Sunday 20 March - SARL 
VHF/UHF Contest 
Sunday 20 March - Autumn equinox; Palm 
Sunday 
Monday 21 March - Human Right’s day 
Tuesday 22 March - closing date for April Ra-
dio ZS articles. 
Friday 25 March - Good Friday 
Saturday 26 March - Two Oceans Marathon 
Sunday 27 March - Easter Sunday 
Monday 28 March - Family Day/Easter Monday 

Contesting and other activities in February and March 
Dennis Green, ZS4BS 

inductive coupling network (stub) provides a 
low SWR over the entire 2-metre band, so you 
should not have to do any tweaking. Crimp 
shut the ends of each element to reduce wind 
load, vibration and noise. Finally, attach the 
array to your mast and rotator and you are on 
your way!  
 
Summary 
 To amateur home brewers, the buzzword 
“recycling” sounds like deja vu all over again. I 
can remember when amateurs were continually 
on the prowl for discarded tube-type TV 
chassis for their wealth of electrical 
components and the heavy-duty transformers 

they contained. Before the trash pickup got to 
them, they were unceremoniously carted home 
and picked clean of the hundreds of parts that 
subsequently tilled the junk box. Only then, like 
the carcass of a Thanksgiving turkey, was the 
gutted chassis, with its cut wires and empty 
tube sockets, reluctantly relegated to the junk 
heap.  
Although this 2-metre antenna has been 
resurrected from a pile of scrap aluminium 
components, it‘s no Frankenstein monster. We 
have recycled a valuable resource, completed 
a worthwhile project and improved signals by 
many decibels with a minimal cash outlay. 
Sounds like an undeniably good deal to me!  

(TV Antennas  from page 51) 

Radio ZS is a forum for South African Radio League members to share their amateur radio experiments, experienc-
es, opinions and news. Manuscripts with drawings and/or photos are always welcome and will be considered for 
publication. Articles on disc or email are especially welcome. Material may be submitted in rtf format. Material may 
be mailed to The Editor, Radio ZS, PO Box 12104, Brandhof, 9324 or by e-mail to radiozs@sarl.org.za. 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. 

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

http://www.timeanddate.com/calendar/march-equinox.html
mailto:radiozs@sarl.org.za

