
 
 
 

 

 
         
EXECUTIVE COMMITTEE:  

                                                                              
Keith Lowes          ZS5WFD    082 685-6666   Chairman, Hamnet, Sporting Events                                       
Brian Roodt          ZS5BR        082 823-6780   Assistant Chairman 
Odette McManus  ZS5OM       073 450-2196   Secretary & Treasurer  
Brad Glen   ZS5BG        082  994-3331  Repeaters 
Brad Phillips   ZS5Z           082 990-6533   Website & Email Infrastructure                                 
Glen Duffy  ZS5GD        082 962-6681   Hamnet Representative, QSL Manager, Sporting Events                                      
  
Sean Pritchard     ZS5X           072 365-4063   PRO, Clubhouse & Meetings 
Henry Rollandi     ZS5HR        083 294-2673   Technical 
Charly Dupont  ZS5DU        084 084-0422   Special Events, Digital (Satellites etc.) 
Geoff  Wagner      ZS5AGM     072 613-0543   Awards Manager, Supporting Role             
 
 Combined Committee Coordinator Portfolio  

 
Awards, Youth & Contesting                Whole Committee 
 
Non Committee Co-ordinator Profiles 

 
Hotline, Bulletin Scheduling & Database       Tony Mayall  ZS5GR    031 7083078 
Clubhouse & meetings                 Derek McManus ZS5DM, assisting Sean ZS5X 
 
     HARC Repeater Information 
 
VHF  Kloof    145.625 Mhz   (Rptr Tx) & 145.025MHz (Rptr Rx) 88.5Hz CTCSS access tone(Dual Squelch). 
  Alverstone 145.600 MHz (Rptr Tx) & 145.000Mhz (Rptr Rx) 88.5Hz CTCSS access tone-under test 
 
HAMNET VHF    High Site? 
                                                                                                                                                                                                                                                                                                                                                                                                                                                     
NATURN UHF   Kloof  Ch 1       434.650 Mhz (Rptr Tx) & 433.050Mhz (Rptr Rx)-Off at present 
                           Ridge Road            Ch 3               439.025 MHz (Rptr Tx) & 431.425MHz (Rptr Rx)     
                           Kensington             Ch 6                    439.275 Mhz (Rptr Tx) & 431.675Mhz (Rptr Rx) 88.5Hz CTCSS 
 
APRS:   144.800 MHz, ZS0DBN is our Durban based Digipeater-Maintained by Shaun ZR5S  
 
DSTAR:  439.325 Mhz (Rptr Tx) & 431.725 Mhz (Rptr Rx) - Cross-Banded to 144 Mhz.(Future)    
               144.925 MHz, Durban simplex frequency 

Highway Hotline April 2011  



BITS AND BOBS 
 

1. HARC Banking Details: Payments  can be made directly to the Clubs Standard Bank cheque account  # 250335824 
code # 04562641, a copy of the deposit slip must however be sent to the Treasurer P.O. Box 779 New Germany 3620 or 
scanned / info emailed to admin@harc.org.za or faxed to 0866 225 680. Direct payments to the Treasurer, cheques may 
be sent to P.O. Box 779 New Germany 3620.  

______________________________________________________________________________________________ 
BULLETIN PRESENTERS 

 
April 2012 
 
1

st
         Brian     ZS5BR       082 823-6780                           22

nd
        Derek      ZS5DM   031-7673719(H)    

 
8

th
         Gary       ZS5NK     031-7010109              29

th
        Odette      ZS5OM  073 450-2196     

 
15

th
       Tony      ZS5ACB   031-7082626                                          

    
 The readers will be contacted if there are any changes. 
 
Folks-We needs more folk to assist with the Sunday bulletin reading, the more there are, the less often one has to be available to 
read! 
______________________________________________________________________________________________ 

BIRTHDAY BOOK 
April  2012 
 
11-Apr  Kirsten Glen Spouse of Brad ZS5BG 
14-Apr  David Radford ZS5NV 
15-Apr  Errol Wilson ZS5EGW    
16-Apr  Dave Trezona ZS4DT    
19-Apr  Tylan Cohen Son of Le-Anne & Rob ZS5LA  
  
 
The Chairman, Committee and all the members of the Highway Amateur Radio Club join together in wishing you all a very HAPPY 
BIRTHDAY 
______________________________________________________________________________________________ 

FOR YOUR DIARY 
 All times quoted in SAST 

April 2012 
 
5      SARL 80 m QSO Party 
6      Good Friday 
7       Autumn RaDAR Competition 
8       Family Day 
10     Schools open 
14     Autumn QRP Contest 
17    HARC Monthly meeting 
18    World Amateur Radio Day 
20    SARL National Convention in Pinetown-Kzn: Finger Supper @ HARC Clubhouse + Presentation 
21    SARL National Convention in Pinetown-Kzn: SARL AGM @ Premier Hotel + Light Lunch + Presentations + Awards  
        Banquet 
22    SARL National Convention in Pinetown-Kzn: Breakfast @ Northpark Japanese Gardens-From Radio ZS 
27    Freedom Day, Closing Date for May RAE 
30    School holiday, HARC Swap Shop 11h30 @ Clubhouse 
_______________________________________________________________________________________________ 

HOTLINE NEWSLETTER 
 

Articles are always sought. Anybody having something interesting for the magazine, please e-mail it to me or snail mail it, thanks-
Ed(Tony ZS5GR) 

DSTAR News:  (-Ed) 
 
Latest News: Stations in Durban & district with DSTAR equipment: 
 

 ZS5BG  Brad, ZR5SDB  Sheldon, ZS5LPT   Dave, ZS5DD    Deon, ZS5HN    Dave, ZS5AK    Ash, ZS5DU Charly Du, 
ZS5F Craig, ZS5DGR Duncan & ZS5GR  Tony 

 
          And maybe more soon..... 
 
We have a DSTAR Simplex test frequency in use, 144.925Mhz, listen with FM radios, you will hear a signal similar to 4800bps 
packet!   
There is now a DSTAR repeater running on UHF, 439.325Mhz,with a -7.6Mhz split! 
 
________________________________________________________________________________________________________ 

mailto:admin@harc.org.za


Article from Craig ZS5CD : How Vacuum Tubes Work  - by Eric Barbour (Part 1) 

 
The BASICS 
 
Back in 1904, British scientist John Ambrose Fleming first showed his device to convert an alternating 
current signal into direct current. The "Fleming diode" was based on an effect that Thomas Edison had first 
discovered in 1880, and had not put to useful work at the time. This diode essentially consisted of an 
incandescent light bulb with an extra electrode inside. When the bulb's filament is heated white-hot, 
electrons are boiled off its surface and into the vacuum inside the bulb. If the extra electrode (also called an 
"plate" or "anode") is made more positive than the hot filament, a direct current flows through the vacuum. 
And since the extra electrode is cold and the filament is hot, this current can only flow from the filament to 
the electrode, not the other way. So, AC signals can be converted into DC. Fleming's diode was first used as 
a sensitive detector of the weak signals produced by the new wireless telegraph. Later (and to this day), the 
diode vacuum tube was used to convert AC into DC in power supplies for electronic equipment.  
 
Many other inventors tried to improve the Fleming diode, most without success. The only one who succeeded was New York 
inventor Lee de Forest. In 1907 he patented a bulb with the same contents as the Fleming diode, except for an added electrode. 
This "grid" was a bent wire between the plate and filament. de Forest discovered that if he applied the signal from the wireless-
telegraph antenna to the grid instead of the filament, he could obtain a much more sensitive detector of the signal. In fact, the grid 
was changing ("modulating") the current flowing from the filament to the plate. This device, the Audion, was the first successful 
electronic amplifier. It was the genesis of today's huge electronics industry. 
  
Between 1907 and the 1960s, a staggering array of different tube families was developed, most 
derived from de Forest's invention. With a very few exceptions, most of the tube types in use today 
were developed in the 1950s or 1960s. One obvious exception is the 300B triode, which was first 
introduced by Western Electric in 1935. Svetlana's SV300B version, plus many other brands, 
continue to be very popular with audiophiles around the world. Various tubes were developed for 
radio, television, RF power, radar, computers, and specialized applications. The vast majority of 
these tubes have been replaced by semiconductors, leaving only a few types in regular 
manufacture and use. Before we discuss these remaining applications, let's talk about the structure of modern tubes 

 
INSIDE A TUBE 

 
All modern vacuum tubes are based on the concept of the Audion--a heated "cathode" boils off electrons into a vacuum; they pass 
through a grid (or many grids), which control the electron current; the electrons then strike the anode (plate) and are absorbed. By 
designing the cathode, grid(s) and plate properly, the tube will make a small AC signal voltage into a larger AC voltage, thus 
amplifying it. (By comparison, today's transistor makes use of electric fields in a crystal which has been specially processed--a 
much less obvious kind of amplifier, though much more important in today's world.) 
 
Figure 3 (Inside a miniature tube) shows a typical modern vacuum tube. It is a glass bulb with wires 
passing through its bottom, and connecting to the various electrodes inside. Before the bulb is sealed, a 
powerful vacuum pump sucks all the air and gases out. This requires special pumps which can make 
very "hard" vacuums. To make a good tube, the pump must make a vacuum with no more than a 
millionth of the air pressure at sea level (one microTorr, in official technical jargon). The "harder" the 
vacuum, the better the tube will work and the longer it will last. Making an extremely hard vacuum in a 
tube is a lengthy process, so most modern tubes compromise at a level of vacuum that is adequate for 
the tube's application. 
 
First, let's talk about the parts of the tube......... 

 
A. Cathode 
 
Today, nearly all tubes use one of two different kinds of cathode to generate electrons. 
 
1) The thoriated filament: it is just a tungsten filament, much like that in a light bulb, except that a tiny amount of the rare metal 
THORIUM was added to the tungsten. When the filament is heated white-hot (about 2400 degrees Celsius), the thorium moves to 
the outer surface of it and emits electrons. The filament with thorium is a much better maker of electrons than the plain tungsten 
filament by itself. Nearly all big power tubes used in radio transmitters use thoriated filaments, as do some glass tubes used in hi-fi 
amps. The thoriated filament can last a VERY long time, and is very resistant to high voltages. 
 
2) The other kind of cathode is the oxide-coated cathode or filament. This can be either just a filament coated with a mixture of 
barium and strontium oxides and other substances, or it can be an "indirectly heated" cathode, which is just a nickel tube with a 
coating of these same oxides on its outer surface and a heating filament inside. The cathode (and oxide coating) is heated orange-
hot, not as hot as the thoriated filament--about 1000 degrees Celsius. These oxides are even better at making electrons than the 
thoriated filament. Because the oxide cathode is so efficient, it is used in nearly all smaller glass tubes. It can be damaged by very 
high voltages and bombardment by stray oxygen ions in the tube, however, so it is rarely used in really big power tubes. 
 
3) Lifetime of cathodes: The lifetime of a tube is determined by the lifetime of its cathode emission. And the life of the of a cathode 
is dependent on the cathode temperature, the degree of vacuum in the tube, and purity of the materials in the cathode. 
 
Tube life is sharply dependent on temperature, which means that it is dependent on filament or heater operating voltage. Operate 
the heater/filament too hot, and the tube will give a shortened life. Operate it too cool and life may be shortened (especially in 
thoriated filaments, which depend on replenishment of thorium by diffusion from within the filament wire). A few researchers have 



observed that the lifetime of an oxide-cathode tube can be greatly increased by operating its heater at 20% below the rated voltage. 
This USUALLY has very little effect on the cathode's electron emission, and might be worth experimenting with if the user wishes to 
increase the lifetime of a small-signal tube. (Low heater voltage is NOT recommended for power tubes, as the tube may not give 
the rated power output.) Operating the heater at a very low voltage has been observed to linearize some tube types-- we have not 
been able to verify this, so it may be another worthy experiment for an OEM or sophisticated experimenter. The average end-user 
is advised to use the rated heater or filament voltage--experimentation is not recommended unless the user is an experienced 
technician. 
Oxide cathodes tend to give shorter lifetimes than thoriated filaments. Purity of materials is a big issue in making long-lived oxide 
cathodes--some impurities, such as silicates in the nickel tube, will cause the cathode to lose emission prematurely and "wear out". 
Low-cost tubes of inferior quality often wear out faster than better-quality tubes of the same type, due to impure cathodes. 
Small-signal tubes almost always use oxide cathodes. Good-quality tubes of this type, if operated well within their ratings and at the 
correct heater voltage, can last 100,000 hours or more. 
The world record for lifetime of a power tube is held by a large transmitting tetrode with a thoriated filament. It was in service in a 
Los Angeles radio station's transmitter for 10 years, for a total of more than 80,000 hours. When finally taken out of service, it was 
still functioning adequately. (The station saved it as a spare.) By comparison, a typical oxide-cathode glass power tube, such as an 
EL34, will last about 1500-2000 hours; and a tube with an oxide-coated filament, such as an SV300B, will last about 4000-10,000 
hours. This is dependent on all the factors listed above, so different customers will observe different lifetimes. 
 
B. Plate (anode) 
 
The plate, or anode, is the electrode that the output signal appears on. Because the plate has to accept the electron flow, it can get 
hot. Especially in power tubes. So it is specially designed to cool itself off, either by radiating heat through the glass envelope (if it's 
a glass tube), or by forced-air or liquid cooling (in bigger metal-ceramic tubes). Some tubes use a plate made of graphite, because 
it tolerates high temperatures and because it emits very few secondary electrons, which can overheat the tube's grid and cause 
failure. See "H--the getter" below for more about the graphite plate. 
 
C. Control Grid 
 
In nearly all glass audio tubes, the control grid is a piece of plated wire, wound around two soft-metal posts. In small tubes the 

plating is usually gold, and there are two posts made of soft copper. Grids in big power tubes have 
to tolerate a lot of heat, so they are often made of tungsten or molybdenum wire welded into a 
basket form. Some large power tubes use basket-shaped grids made of graphite (see D below). 
 
Inside any modern amplifying tube, one of the things to avoid is called secondary emission. This is 
caused by electrons striking a smooth metal surface. If many secondary electrons come out of the 
grid, it will lose control of the electron stream, so that the current "runs away", and the tube 
destroys itself. So, the grid is often plated with a metal that is less prone to secondary emission, 
such as gold. Special surface finishing is also used to help prevent secondary emission. 

 
A tube with only one grid is a TRIODE. The most widely used small triode, the 12AX7, is a dual triode which has become the 
standard small-signal amplifier in guitar amps. Other small glass triodes used in audio equipment include the 6N1P, 6DJ8/6922, 
12AT7, 12AU7, 6CG7, 12BH7, 6SN7 and 6SL7. 
 
Many glass power triodes are currently on the market, most of them aimed at amateur radio or high-end audio use. Typical 
examples are the Svetlana SV300B, SV811/572 series, and 572B. Power triodes come in "low-mu" (low gain) and "high-mu" (high 
gain) versions. Low-mu triodes like the SV300B have very low distortion and are used in high-end audio amplifiers, while high-mu 
triodes are used mostly in radio transmitters and big high-power audio amplifiers. 
 
Large ceramic-metal power triodes are often used in radio transmitters and to generate radio energy for industrial heating 
applications. Specialized triodes of many kinds are made for exotic applications, such as pulsed radars and high-energy physics 
work. 
 
D.Screen grid--the tetrode 
 
Adding another grid to a triode, between the control grid and the plate, makes it into a TETRODE. This "screen" 
grid helps screen, or isolate, the control grid from the plate. This is important is reducing the so-called Miller effect, 
which makes the capacitance between the grid and plate look much bigger than it really is. The screen also 
causes an electron-accelerating effect, increasing the tube's gain dramatically. The screen grid in a power tube 
carries some current, which causes it to heat up. For this reason, screen grids are usually coated with graphite, to 
reduce secondary emission and help keep the control grid cool. 
 
Many large radio and TV stations use giant metal-ceramic power tetrodes, which are capable of high efficiency when used as RF 
power amplifiers. Power tetrodes are also sometimes used in amateur radio and industrial applications. (Regular tetrodes are rarely 
used for audio applications because of an effect called "tetrode kink", caused by that secondary emission. Most of it is due to 
electrons bouncing off the plate, some from the screen.) This greatly increases distortion and can cause instability if not carefully 
dealt with in the design. See section F, "audio beam tetrodes", below.) 
 
Large ceramic tetrodes are often called "radial beam tetrodes" or simply "beam tetrodes", because their electron emission forms a 
disc-shaped beam. The wires on their control and screen grids are aligned, a special trick which improves efficiency. 
 
More next issue-Ed 
_____________________________________________________________________________________________________ 
 
 



Article from: Wikipaedia- DSTAR-Part 2: D-RATS, and Equipment available 
 
D-Rats 
Another aspect of D-STAR technology is its ability to send large quantities of data to emergency responders in the event of a 
disaster. Served agencies can relate to sending e-mail or Microsoft Word files to someone. The quantity of data sent can be high-
volume compared to traditional amateur modes. Voice and even CW are capable of getting a message through albeit slowly, but D-
STAR can transfer documents, images, and spreadsheets in reasonable time periods. 
D-RATS is a D-STAR communications tool that supports text chat, TCP/IP forwarding, file transfers, and can act as an e-mail 
gateway. There is also the ability to map user's positions using the D’PRS function of D-STAR. The application is written in 
Python/GTK and is cross-platform. It runs on Windows, Mac OS X, and Linux. The application was developed by Dan Smith 
(KK7DS) for the Washington County Amateur Radio Emergency Service in Oregon.[10] 
It was in the Great Coastal Gale of 2007 the Washington County ARES group was able to test D-STAR during this series of several 
strong Pacific storms that interrupted conventional communication systems for up to one week. Primary emergency traffic for the 
American Red Cross and the Vernonia, Oregon Fire Department was handled by the group using traditional FM voice because the 
group had no D-STAR repeater equipment available. Once the situation's communication needs became established the D*Chat 
communication tool was used to send small text transmissions via D-STAR simplex at distances of up to seventeen miles.[11] 
An ability for amateurs to send files during this weather event would have greatly increased the capacity for ARES to help during 
the emergency.[11] Although D*Chat was a useful means of communication D-RATS was developed to help fill the gaps that may 
have been lacking.[11] Another improvement over D*Chat that D-RATS provides is form support. Users can set up frequently used 
forms well before they're necessary and when the need comes all that's required is to fill in the fields. In this way, for example, 
emergency forms from the Red Cross, National Traffic System, or the Incident Command System, such as the FEMA standard ICS-
213, can be generated and quickly sent. 
 
Equipment 
■GMSK Node Adapter - these devices are hardware GMSK modems with firmware to take D-STAR protocol frames over a USB 
cable and provide the necessary logic and GMSK modulation to control a simplex node or a full duplex repeater. One repeater that 
is easily adaptable is the Kenwood TKR-820 as documented by K7VE.[19] 
■GMSK using a sound card - this method uses a computer sound card to generate GMSK modulation and de-modulation. The 
primary software for this method is developed by Jonathan Naylor. 
•Icom D-STAR equipment  
◦Transceivers—D-STAR and Analog FM Capable:  
■Icom ID-1: 23 cm digital voice and digital data mobile transceiver. Power is selectable at 1 W or 10 W. USB control port and 
Ethernet connection for data. 
■Icom IC-2820H/IC-E2820: 2 m / 70 cm twin band digital voice mobile transceiver. Power up to 50 W on each band. May be 
purchased with or without D-STAR module. The D-STAR module includes a built-in GPS receiver with accompanying antenna. 
■Icom ID-31: 70cm digital voice hand held transceiver (5W). Includes a built-in GPS receiver and repeater database. 
■Icom ID-800H: 2 m / 70 cm dual band digital voice mobile transceiver. Power up to 55 W on 2 m and 50 W on 70 cm. 
■Icom ID-880H: 3rd gen 2 m / 70 cm digital voice mobile transceiver (50W). 
■Icom IC-80AD: 3rd gen 2m / 70 cm digital voice hand held transceiver (5W). 
■Icom IC-92AD: 2 m / 70 cm twin band digital voice hand held transceiver. Four power settings up to 5 W on each band. Rugged 
and submersible design, optional microphone with embedded GPS. 
■Icom IC-91AD/IC-E91 + D-STAR: 2 m / 70 cm twin band digital voice hand held transceiver. Power is selectable at 0.5 W or 5 W 
on each band. 
■Icom IC-2200H: 2 m single band digital voice mobile transceiver. Power up to 65 W. Must purchase optional D-STAR module. 
■Icom IC-V82: 2 m single band digital voice hand held transceiver. Power up to 7 W. Must purchase optional D-STAR module. 
■Icom IC-U82: 70 cm single band digital voice hand held transceiver. Power up to 5 W. Must purchase optional D-STAR module. 
◦Repeater equipment:  
■Icom ID-RP2000V: 2 m digital voice repeater. 
■Icom ID-RP4000V: 70 cm digital voice repeater. 
■Icom ID-RP2V: 23 cm digital voice repeater. 
■Icom ID-RP2D: 23 cm digital data access point. 
■Icom ID-RP2C: Repeater controller. Can support up to four digital voice repeaters and digital data access points. Required to 
operate any Icom D-STAR digital voice repeater or digital data access point. 
•Inet Labs  
 
◦Computer accessory:  
 
■DV-Dongle: The dongle is a USB device with the AMBE codec built in. Amateurs can use this with a personal computer's audio 
system to communicate over the D-STAR network. This is a good option for experiencing D-STAR if there isn't a local D-STAR 
repeater or if there is a repeater but it's not associated with an Internet gateway.[20] The dongle works along with the DVTOOL 
software, a simple application that mimics the controls on a D-STAR radio, although the interface doesn't actually look like a radio 
panel. Note: Now available from a number of amateur radio dealers or by homebrew using documentation at Moetronix. 
■DV-AP: A DVAP Dongle (DV Access Point Dongle) is also a USB device that creates a connection to the D-STAR network 
through an Internet connected computer. But instead of using the computer's audio system, the DVAP Dongle has an antenna and 
a 10 mW two-meter transceiver that provides short-range over-the-air access using a D-STAR radio (usually a handheld). Note that 
a D-STAR radio is required. The DVAP does not convert an analog FM signal to D-STAR. 
________________________________________________________________________________________________________ 
 
From Robert ZS5RHS: 
 
Satellite navigation training for the reserve forces by Kevin Bolton, Bolton's GPS Warehouse 
 
In December 2011 Col. Ray van Zanten, SSO Reserves, Infantry Formation approached KJ Bolton Consultants to see if they could assist in the 
upliftment  of the navigation skills of the South Africa Reserve Forces. 



In general, navigation skills are lacking today, not only in South Africa but also internationally. After a short discussion KJ Bolton proposed a four 
day training session for members of the Reserve Forces (old Citizen Force), spread over two weekends. The first weekend would be spent 

sharpening their skills in basic map reading and the second focusing on modern satellite navigation and GPS. 
 
The training was funded by the Reserve Force Council and the man hours were funded by the budgets of the different regiments. 

 
The course comprised a group of 18 members from six different local infantry regiments in the Johannesburg area. The three from each regiment, 
now form the core group of navigation instructors in each regiment. The rank group was two junior officers, a Chief  

Warrant Officer (Formation WO), the RSM of the Irish Regiment and non commissioned officers (mostly section leaders). 
The course covered the basics, such as the elements of navigation and a "position".  
 

The course started with the concepts and rules of navigation, not spending too much time on the theory and definitions. Emphasis was given to the 
art of navigation and its practical implications. The philosophy of K J Bolton has always been to get back to the basics of navigation on which to 
grow the new technologies.  Knowing the basics of navigation is only one aspect but one needs to understand―nature's navigations aids‖ which exist 

all around us but which we now have forgotten, allowing modern technology to do the thinking for us.The course started with the map, (which is a 
flat representation of the earth’s surface, or part thereof, to scale, which includes man made features) as part of "map reading". If a map is 
interpreted correctly it tells a story which is a true story because it represents an actual portion of the earth and its features. Depending on his or her 

desired result or interest however, each person will read the map differently, but despite the varying interest it will always be a true story as the 
detail is correct.The map uses easily identifiable and logical symbols and colour to enhance the story and make the map readable to the man in the 
street.  

Blue represents water, which is something taught to us as children. Green is obviously vegetation, grass trees etc. Brown is the soil, the earth’s 
surface, and the contours of the land being relief, and lastly the infrastructure is in black. This being the manmade features and  the only one that 
really needs to be learnt and is the one aspect of the map which could change. By reading "the story" or map, the information gained would make 

one’s adventure into the unknown so much easier and far better in the preparation of an adventure, because, in your imagination you have already 
been there. 
 

The symbols are logical in that they should represent the feature they depict. An example is a black small block with a letter S which represents a 
school and a shop is represented with the letter W (One cannot have two Ss depicting a shop and the other a school) In South Africa the Afrikaans 
is introduced  where W is for ―Winkel‖ and would represent a shop. A telephone line is an inverted T. Once the whole map is read and all the 

features and details interpreted a story for your planned journey can be told. This is only a story and is "fiction" as it is not brought down to reality 
until tied to the earth's surface. 
The next part of the course was spent addressing datum’s and co-ordinates, enabling the students  to tie "the story" to the earth as a globe. As 

navigation instructors K J Bolton believes that these soldiers should know or have at least a basic understanding of all  
the different co-ordinate systems used in South Africa and in all of Southern Africa (our area of military responsibility).  
 

Geographical co-ordinates (all three formats): The military standard being degrees, minutes and seconds (hddd mm ss.s). The other two formats 
were also discussed and explained, degrees min and decimals of a minute (Hddd mm.mmm) and degrees and decimals of a degree (hddd.ddddd).  
 

MGRS (Military Grid Reference System): The old six figure grid reference system with which  the "older soldiers of yester year" are familiar (Kevin 
Bolton being one of them). Today the GPS MGRS read out is a ten  figure system giving an accuracy of aproximately 3 m. No longer is it to the 
nearest 100 m.  

 
UTM Universal Transverse Mercator: A newer version of the MGRS format but expressed as a 13 figure grid reference which is more directly 
related to the accuracy of a satellite navigation device and more applicable for the artillery due to the distances they can now cover with their 

modern weapons systems. 
 
Gauss or Lo Co-ordinate System: This system was addressed but not in too much detail as it is not a military system, and is not practical for a 

soldier in the field but ideal for land surveyors, civil engineers and town planners. Practical examples and exercises on different maps in the different 
formats followed. A soldier who cannot locate him or herself on a map or who cannot read a co-ordinate off a map will get lost. 
 

Once that was completed, the aspects of planning a route, how to set up a route plan and everything else that needed to be taken into 
consideration was discussed. This also included a person’s pace length which will be shortened if carrying a heavy back pack or walking up an 
incline etc. Walking at night, will extend the time to time and a half and if it is a moonless night will double the time etc.  
 

The smaller tricks were also addressed to ensure accurate navigation like heading for a linear feature and then homing in to your destination or 
alternating to your left and to your right around an obstacle etc. On completion of the mapping section of the course this we moved into the new 
technology in satellite navigation, with the history and background of satellite navigation starting with the USA Transit system to the Russian 

Cyclone system of the 60s then on to the modern American System, NAVSTARGPS (GPS) and the Russian System, GLONASS. Also COMPASS 
the future Chinese system, Galileo the future European system and a few other localised systems around the world.  
 

It was important to discuss the faults and errors in the NAVSTARGPS system to be aware of them so that steps can be taken to avoid them if 
necessary and also to provide a better understanding of problems that can occur. 
 

In the discussions before the course, it was felt necessary that the practical sessions on the operating of GPS devices should be done with two 
different types of devices to give the students a better understanding of the devices available on the market.  
The Garmin eTrex Legend HCx was the one device that was used during this training as this is the new standard issue to a South African soldier in 

the field. The second was a Garmin Dakota 20 which is newer technology with a touch screen device, magnetic  
compass and barometer.  
 

Practical exercises were now setup to locate points as if on patrol, marking points and backtracking etc. Every time the group ventured out for 
practical exercise it rained but that was a obstacle with which they had to contend as military operations do not  
stop when it rains. 

 
With all this done, Sunday afternoon was crunch time and time to test what the soldiers had learnt. It was not easy for the individuals as they did not 
have devices freely available during the week with which to familiarise themselves with the technology. The theory valuation took 1½ hours which 

everyone passed and a few with very good results. With time and experience and two annual workshops, these soldiers will in the future be able to 
sharpen their skills and knowledge for the tasks ahead of them in Sudan, the DRC or on border protection duty. 
 

The four day course ended at the Transvaal Scottish Regimental Associations Headquarters ―The View‖ for a small function and snacks sponsored 
by the Reserve Forces Council where Col. John Jobe the Chairman of the Reserve Forces Council handed over the certificates to the students for 
the Satellite Navigation Course for Instructors, endorsed by Garmin South Africa. 

 
Contact Kevin Bolton,Bolton's GPS Warehouse,Tel 012 654-8319,  



 

 
HIGHWAY AMATEUR RADIO CLUB INFORMATION 
 
MEETINGS 
The Club holds its monthly meetings at the Pinetown Girl Guides Hall, Lytton Crescent-(off Bamboo Lane), on the 3rd Tuesday of 
the month, starting at 19h00 for 19h30. Refreshments are available at a nominal price, Swap Shop held quarterly on last Saturday 
of month Talk-in facilities on the Repeater frequency (145.625Mhz)-at different venues. 
 
The Committee holds its meetings on the third Tuesday of every month at the Girl Guides Hall in Pinetown starting at 18h00. 
BULLETINS 
The Club’s weekly bulletin is broadcast every Sunday morning at 07h45 on the Highway repeater 145.625 Mhz . A  recording of 
the bulletin is re-broadcast at 18h30 on a Sunday evening on the repeater frequencies. 
 
The S.A.R.L weekly bulletin (in English) is relayed onto the Durban repeater at 08h30 on a Sunday morning. 
 
The KZN Hamnet bulletin can be heard on the HARC repeater (145.625Mhz)  every Sunday morning at 07h00 .  
 
AMATEUR RADIO NETS.  
The Kwa-Zulu/Natal Net, of long-standing starts at 06h00 on a frequency of 7.055 MHz. in winter and 3.650Mhz. in summer and 
continues until 07h40. Colin ZS5CF hosts the net from 06h00 & Gary Potgieter (ZS5NK)-takes over later on. 
 
Interest Group nets are conducted on the 145.625Mhz in the evenings. They are:-  
 
Mondays 19.30 AR Newsline and thereafter a simplex net hosted by Derek ZS5DM, also the DSTAR Net on 144.925Mhz 
Tuesdays 19.30 Digital Modes Net  with Colin ZS5CF and Craig ZS5F 
Wednesdays 19.30 Hamnet Indaba (ZS5WFD)-Last Wednesday of Month –Weekly informal net 
Thursdays 19.30 Technical  net, presented by Alvin ZS5AES, hosted by Tubby ZS5TUB 
Fridays 20.00 Vacant 
Saturdays 19.30 Vacant 

Sundays 19.15 Vacant. 
 
The SARL Presidents Net can be heard on the evening on Sundays on the 145.650MHz repeater whenever the Intecnet is 
scheduled by Hans ZS6AKV. Licensed Amateur Radio Operators are invited to join in. 
 
HIGHWAY HOTLINE NEWSLETTER. 
This newsletter is published every month and distributed by e.mail. Members without the facility will  have their copies posted to 
them.  It is also available on the H.A.R.C Website.  The editor is Tony Mayall (ZS5GR) Telephone (031) 708-3078,   Email address 
is hotline@harc.org.za, physical address is 71 Dilkoosh Road, Northdene, 4093. 
 
INTERNET WEB SITE ADDRESSES. 
SOUTH AFRICAN RADIO LEAGUE :  http://www.sarl.org.za 
HIGHWAY AMATEUR RADIO CLUB.  http://www.harc.org.za  The Webmaster is Brad Phillips (ZS5Z). 
HARC Fax Number: 0866 225 680 
 
E-MAIL  ADDRESS OF THE CLUB.  harc@harc.org.za 
 
SWOP SHOP. 
The last Saturday quarterly starting at 11h00 for 11h30  at different venues.   .-See calendar of events 
 
APRS 
Mobile AND base stations should use WIDE5-5 (or less) for their UNPROTO paths. Mobile beacon rates should be at about 1min 
intervals, while home stations should be set at 60min. "Voice Alert" ctcss tone should be set to 136.5Hz only on mobiles. 
 
PACKET RADIO-News from ZR5S 
For those wanting to work packet radio, a PBBS (small mailbox) is available on ZS0PMB-1 on the aprs freq of 144.800Mhz. For 
those not able to access ZS0PMB direct, you can connect to it by typing C ZS0PMB-1 v ZS0DBN. 
APRS traffic is minimal at this stage so combining packet radio here should not cause interference. 
 

VISITORS ARE ALWAYS WELCOME TO ATTEND ALL OUR FUNCTIONS. 
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