
 
 
 

 

 
         
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 July 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.  

2. The HARC AGM is on the 21
st
 August, 2012, please reserve this date in your diary. 

______________________________________________________________________________________________ 
BULLETIN PRESENTERS 

 
July 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 
 

July  2012 
 
01-Jul Margaret Schleyer Spouse of Michael ZS5ZA 
01-Jul      Deon Swanepoel ZS5DD    
08-Jul      Lauren Long Spouse of David ZS5FR 
08-Jul      Doreen Smith Spouse of Alan   ZS5AVS 
08-Jul      Sylvia Wilson Spouse of Errol  ZS5EGW 
12-Jul      Michael Mraz N6MZ  Kerguelen Penguin    
16-Jul      Derek Mc Manus ZS5DM    
20-Jul      Andrew Williamson GI0NWG  Kerguelen Penguin   
27-Jul      Sharon Smook Spouse of Rudi ZS5RS 
28-Jul      Garth Wheeler ZS5GMW    
29-Jul      Peter Brown ZS5ACT    
 
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 

July  2012 
 
14   IARU HF Champion-ships 
15   IARU HF Champion-ships 
16   Schools open 
17 HARC Monthly Meeting 
21   Winter QRP Sprint; SARL RTA Durban @ Howard College Campus 
22   Boland ARC 40 M contest 
25   SARL 80 m Club Contest, CW 
28 HARC Swap Shop 
_____________________________________________________________________________________________________ 

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..... 
 
There is now a DSTAR repeater running on UHF, 439.325Mhz,with a -7.6Mhz split! The repeater’s addresses are Rpt1: ZS0HAM  
B and Rpt2: ZS0HAM  G, it is temporarily  running at Craig ZS5F’s QTH, using on the local microwave linked internet system as a 
test site. 
________________________________________________________________________________________________________ 

mailto:admin@harc.org.za


Article from Craig ZS5CD : How Vacuum Tubes Work  - by Eric Barbour (Part 3) 

 
USING TUBES 
 
A. Bias 
 
Bias is a negative voltage applied to a power tube's control grid, to set the amount of idle current the tube draws. It is important to 
bias a tube to stay within its rated dissipation. Otherwise, you DO NOT need to worry about small deviances from the 
manufacturer's recommendations. Many times we have customers asking us things like, "I replaced the tubes, the old tubes ran at 
35 mA, the new ones run at 38 mA. I'm worried that I have to rebias the amp." This is NOT worth worrying about. Especially with 
guitar amps--they tend to run their tubes at idle conditions which are conservative. Some high-end audio amps run their power 
tubes quite hard--in that case, rebiasing is necessary. Many amps have no bias adjustments at all, and are designed so that you do 
not need to concern yourself with bias. This includes most Mesa-Boogie guitar amps, most amps using EL84s, and many single-
ended triode hi-fi amps. See our Technical Bulletin #7 for more information on biasing guitar amps. We suggest that users consult 
with the equipment manufacturer, if possible. 
 
B. When should I replace the tubes? 
 
Practically speaking, you should only replace tubes in an audio amplifier when you start to notice changes in the sound quality. 
Usually the tone will become "dull", and transients will seem to be blunted. Also, the gain of the amplifier will decrease noticeably. 
This is usually enough of a warning for tube replacement. If the user has very stringent requirements for observing tube weakening, 
the best way to check tubes is with a proper mutual- conductance-style tube tester. These are still available on the used market; 
though new ones have not been manufactured in many years. One tester is being manufactured today, the Maxi-Matcher. It is 
suitable for testing 6L6, EL34, 6550 and EL84 types. If you cannot get your own tube tester, speak to a service technician for his 
recommendations. See our cathode section 2A above for some idea of typical lifetimes for tubes.  
 
Large ceramic power tubes are usually operated in equipment that has metering of the plate current or power output. When the 
tube cannot reach the rated plate current or power output for the equipment, the tube is usually considered to be at the end of its 
normal life. The operating manual should give a more complete procedure for estimating the health of the tube. 
 
C. Blue Glow -- what causes it? 
 
Glass tubes have visible glow inside them. Most audio types use oxide-coated cathodes, which glow a cheery warm orange color. 
And thoriated-filament tubes, such as the SV811 and SV572 triodes, show both a white-hot glow from their filaments and (in some 
amplifiers) a slight orange glow from their plates. All of these are normal effects. Some newcomers to the tube-audio world have 
also noticed that some of their tubes emit a bluish-colored glow. There are TWO causes for this glow in audio power tubes; one of 
them is normal and harmless, the other occurs only in a bad audio tube. 
 
1) Most Svetlana glass power tubes show FLUORESCENCE GLOW. This is a very deep blue color. It can appear wherever the 
electrons from the cathode can strike a solid object. It is caused by minor impurities, such as cobalt, in the object. The fast-moving 
electrons strike the impurity molecules, excite them, and produce photons of light of a characteristic color. This is usually observed 
on the interior of the plate, on the surface of the mica spacers, or on the inside of the glass envelope. THIS GLOW IS HARMLESS. 
It is normal and does not indicate a tube failure. Enjoy it. Many people feel it improves the appearance of the tube while in 
operation.  
2) Occasionally a tube will develop a small leak. When air gets into the tube, AND when the high plate voltage is applied, the air 
molecules can ionize. The glow of ionized air is quite different from the fluorescence glow above--ionized air is a strong purple 
color, almost pink. This color usually appears INSIDE the plate of the tube (though not always). It does not cling to surfaces, like 
fluorescence, but appears in the spaces BETWEEN elements. A tube showing this glow should be replaced right away, since the 
gas can cause the plate current to run away and (possibly) damage the amplifier.  
PLEASE NOTE: some older hi-fi and guitar amplifiers, and a very few modern amplifiers, use special tubes that DEPEND on 
ionized gas for their normal operation.  
 
-Some amps use mercury vapor rectifiers, such as types 83, 816, 866 or 872. These tubes glow a strong blue-purple color in 
normal use. They turn AC power into DC to run the other tubes.  
-And occasionally, vintage and modern amplifiers use gas-discharge regulator tubes, such as types 0A2, 0B2, 0C2, 0A3, 0B3, 0C3 
or 0D3.  
These tubes rely on ionized gas to control a voltage tightly, and normally glow either blue-purple or pink when in normal operation. 
If you are unsure if these special tubes are used in your amplifier, consult with an experienced technican before replacing them.  
 
ALSO NOTE: these light sources cannot be seen in metal-ceramic tubes, because their parts are opaque. As we said above, it is 
difficult to tell if a ceramic tube has become gassy. Usually, in a large radio transmitter, a gassy tube will arc over internally. (This 
does not damage the transmitter. It has protective circuits.) The equipment operating manual should give more information on this. 
 
D. What is Class A, B, AB, ultralinear, etc? 
 
1. Class A means that the power tube conducts the same amount of current all the time, whether idling or producing full power. 
Class A is very inefficient with electricity but usually gives very low distortion. 
 
There are single-ended class-A, or SE, amplifiers. They use one or more tubes in parallel, which are all in phase with each other. 
This is commonly used in smaller guitar amps and in exotic high-end amplifiers. Many audiophiles prefer the SE amplifier, even 
though it has relatively high levels of even-order distortion. Most 300B high-end amplifiers are SE. Negative feedback, which can be 
used to decrease the distortion of an amplifier, is felt by some people to sound inferior. Most SE amps have no feedback.  
Push-pull class-A amplifiers also exist--they use two, four or more tubes (always in pairs) which are driven in opposite phase to 
each other. This cancels out the even-order distortion and gives very clean sound. An example of a class-A push-pull amplifier is 



the Vox AC-30 guitar amp. Push-pull Class A operation usually involves low plate voltages and high plate currents, compared to 
Class AB operation below. The high currents might tend to wear out the tube cathodes faster than in an AB amplifier.  
There are two kinds of class-A operation, which can apply to single-ended or push-pull.  
--Class A1 means that the grid voltage is always more negative than the cathode voltage. This gives the greatest possible linearity 
and is used with triodes such as the SV300B, and with audio beam tetrodes and pentodes. 
--Class A2 means that the grid is driven MORE POSITIVE than the cathode for part or all of the waveform. This means the grid will 
draw current from the cathode and heat up. A2 is not often used with beam tetrodes, pentodes or triodes like the SV300B, 
especially in audio. Usually a class-A2 amplifier will use tubes with special rugged grids, such as the SV811 and SV572 series of 
triodes.  
Class A2 also requires a special driver circuit, that can supply power to the grid. 
 
2. Class AB applies only to push-pull amplifiers. It means that when one tube's grid is driven until its plate current cuts off (stops) 
completely, the other tube takes over and handles the power output. This gives greater efficiency than Class A. It also results in 
increased distortion, unless the amplifier is carefully designed and uses some negative feedback. There are class-AB1 and class-
AB2 amplifiers; the differences are the same as were explained above--the tube's grids are not (AB1) or are (AB2) driven positive. 
 
3. Class B applies only to push-pull amplifiers in audio; it SOMETIMES applies to RF power amplifiers with one tube. It is like Class 
AB, except that the tubes idle at or near zero current. This gives even greater efficiency than Class A or AB. It also results in 
increased distortion, unless the amplifier is carefully designed and uses some negative feedback. If careful design is not 
undertaken, the result may be crossover distortion, which appears at the midpoint of the output waveform and has very bad-
sounding effects in audio. Most solid-state audio amplifiers use class B, because the transistors undergo less heat stress when 
idling.  
 
4. Ultralinear operation was invented by David Hafler and Herbert Keroes in 1951. It uses only beam tetrodes or pentodes, and 
special taps on the output transformer. The taps connect to the screen grids of the tubes, causing the screens to be driven with part 
of the output signal. This lowers distortion considerably. It is usually seen only in hi-fi amplifiers that use power tubes such as the 
SV6L6GC, SV6550C, EL84 or EL34. 
 
E. Why are different kinds of power supplies used in various tube amplifiers? Why do some use tube amplifiers? Why do 
some use tube rectifiers, while others use solid-state rectifiers, while still others have electronic regulation? 
 
Tube rectifiers are still used in power supplies of some guitar amps, because the current a tube rectifier can produce varies 
somewhat with the load. It is quite different in response from a solid-state rectifier. Many audiophiles also prefer this classic design 
for much the same reasons. Also, inexpensive solid-state rectifiers can put "hash" into a power supply, because of their slow 
transient capability while charging and recharging a filter capacitor 50/60 times a second. Special high-speed silicon rectifiers are 
available at high cost. They are rarely used in products other than a few high-end amplifiers. Tube rectifiers have faster transient 
response than most solid-state rectifiers, also making them useful in some high-end designs.  
 
Regulated DC plate power can be very helpful in a push-pull Class AB amplifier. Because the amp draws greatly different current 
when at idle and when delivering full power, a regulated supply "sags" less at full power, producing better transient response in the 
amplifier. It is expensive to regulate the high voltages in a tube amplifier, so it is done only in expensive top-line models. Class A 
amplifiers have less need for regulation since they draw nearly the same DC power at all times. It is dependent on the circuit 
design. The only way to see if you need an amplifier with a regulated supply is to listen to it and carefully compare it with similar 
amps with unregulated supplies. Regulation is almost never used in guitar amps, since the DC power "sag" causes some signal 
compression, which is considered part of the desired sound effect inherent to a guitar amp. 
 
F. What are the advantages of an OTL amplifier over a conventional one with an output transformer? Should I get an OTL? 
What about its reliability issues? 
 
OTL, or output-transformerless, amplifiers are special high-end products. Because it is expensive and difficult to wind an output 
transformer for a tube amplifier to achieve the best possible performance, some designers have chosen to eliminate the 
transformer altogether. Unfortunately, tubes have relatively high output impedances compared to transistors. So, tubes with large 
cathodes and high peak emission capability are used---in many push-pull pairs. A well-designed OTL is capable of the best audio 
performance available today. OTLs usually require more maintenance and greater care in use than transformer-coupled amps. In 
recent years, OTLs have gotten a bad reputation for unreliability. This was only a problem with some low-cost manufacturers, who 
have since gone out of business. A well-designed OTL can be just as reliable as a transformer-coupled amp. 
 
G. There's all this talk about "parallel feed", "shunt feed", SRPP, "mu followers", and the like. Which should I use? What's 
the difference? 
 
Parallel feed and shunt feed are the same technique. Basically, a choke is used to load the power tube (usually one, in SE mode), 
while the output transformer is coupled to the plate of the tube through a capacitor. So, the plate current of the tube does not flow 
through the output transformer. This can be a very expensive technique to implement, since the choke must be as carefully wound 
as the output transformer. It does offer a possible performance improvement. You should try to audition a parallel-feed high-end 
amp before buying it. This technique is considered too expensive for use in guitar amps.  
 
SRPP circuits and mu-follower circuits are special designs which use a lower tube (for gain), and an upper tube which serves as 
the plate load for the lower tube. The upper tube also acts as both a cathode follower and as a constant-current source for the 
lower tube. If properly designed, either circuit can offer improved performance over an ordinary resistor-loaded tube stage. These 
circuits are used only in preamp stages and in the driver stages of power amps, usually SE types, in high-end audio. If you want to 
build your own, see Technical Bulletin 27 for a good-quality mu-follower circuit that can be used as a line stage preamp or a power-
amp driver. 
 
If you want to learn more of the technical details behind vacuum-tube electronic design, we recommend the following books. 



 
We recommend two recently-published books on circuit design, which the novice can derive much information from:  
THE BEGINNER'S GUIDE TO TUBE AUDIO DESIGN, by Bruce Rozenblit (ISBN 1-882580-13-3);  
and PRINCIPLES OF POWER, by Kevin O'Connor (ISBN 0-9698-6081-1).  
Classic textbooks on tube audio design which were recently reprinted are:  
THE RADIO DESIGNER'S HANDBOOK, by Langford-Smith (ISBN 1-7506-3635-1);  
FUNDAMENTALS OF RADIO-VALVE TECHNIQUE, by J. Deketh (ISBN 1-8825-8023-0); and PRINCIPLES OF ELECTRON 
TUBES by Herbert Reich (ISBN 1-882580-07-9).  
These books are more advanced and are not recommended for the novice. They are available from Old Colony Sound Lab, 
Antique Electronic Supply or other book dealers.  
-A web site with much technical information about vacuum tubes is http://cernan.ecn.purdue.edu/~busenitz/vac.html 
 
-If you want to learn more about tube materials and processes, the American Institute of Physics currently publishes two classic 
books that are chock-full of advanced information: HANDBOOK OF MATERIALS AND TECHNIQUES FOR VACUUM DEVICES, 
by Walter Kohl (ISBN 1-56396-387-6); and HANDBOOK OF ELECTRON TUBE AND VACUUM TECHNIQUES, by Fred Rosebury 
(ISBN 1-56396-121-0).  
 
All of the books are available from large book dealers and from some of our audio-tube Stocking Distributors. 
 
________________________________________________________________________________________________________ 
Article from Rob ZS5RHS - Energy efficiency measures reward Imperial Hotel 
by Braam Dalgleish, Energy Cybernetics 
 
The latest National Energy Barometer Survey Award in the hotel category went to Imperial Hotel, a 100-year old hotel that proved it 
is able to operate the most energy efficient of all the entrants despite its age. 
 
Runner-up in the hotel category was the Hluhluwe Hotel (managed by UAS). In the Shopping Centre Category, the N1 City Mall is 
the winner (managed by UAS) and the winner in the Head Office Category is CEF House. 
 
The National Energy Barometer Survey compares various buildings’ energy consumption over a period of a year and compares the 
statistics that have been normalised in relation to various parameters as a means to establish how each building fares against 
another, in similar operational circumstances. 
 
With support from the Central Energy Fund (CEF) through the National Energy Efficiency Agency (NEEA), as well as endorsement 
from government’s national energy efficiency campaign – Save It! – the National Energy Barometer was successfully rolled out in 
2010 by the developers of the barometer, Energy Cybernetics. 
 
The Imperial Hotel 
 
The Imperial Hotel with its distinctive century old charm, rich historic ambience and graceful prestige has become a land mark 
building in Pietermaritzburg. The hotel boasts 70 rooms, eight conference centres, the signature Garden Room Restaurant and a 
bar area. The entire hotel has recently been refurbished to embrace the old charm and add a touch of modernism. Having been 
informed about the National Energy Barometer Survey from one of the previous year’s participants the hotel decided it was an ideal 
opportunity to benchmark the Imperial against other hotels in South Africa. 
 
Managing energy use and utility costs 
 
Specific energy saving initiatives implemented at Imperial Hotel includes lighting – all inefficient lighting in the building has been 
replaced with alternative more energy efficient units – the hotel actively practices load shifting, numerous air conditioning reductions 
have been made, as well as boiler interventions. Being a hotel and having constantly fluctuating numbers of people occupying the 
site at any one time the installation of demand controllers as a method of controlling energy usage in each of the rooms has been a 
huge advantage to the continued energy management. Regular power factor monitoring is also performed. 
 
Currently the Imperial makes use of a block booking initiative in order to ensure that when the hotel is not fully booked the rooms 
which are not in use can be switched off. This goes a long way to ensuring a reduction in the overall energy usage. Management 
has also implemented the weekly monitoring of water usage to reduce the occurrence of leaks and make sure that water usage is 
kept at an acceptable level. 
 
Utility Administration Services (UAS), the hotel’s utility management company, and the staff at Imperial, eliminated concerns 
regarding apparent irregularities within the billing information received from the Council by installing a check metering system at the 
main supply. Independent monitoring of the power usage has optimised the billing information availability to ensure that actual 
usage is paid for. 
 
As far as management of the Imperial Hotel is concerned they have already found that the energy saving initiatives implemented in 
their building have significantly improved the bottom-line, mainly through the resultant lowered expenses from the reduction of utility 
costs. 
 
 
A survey to compare your energy efficiency performance 
 
The National Energy Barometer Survey is based on international methodology standard, specifically developed for South African 
conditions: The methodology, the models, the scientific and mathematical logic behind it has been applied and adapted for local 
use. Because buildings vary greatly in size, location, climatic conditions, type of use, service delivery, etc, this is all evaluated and 
normalised for each industry. The values are fed into the Energy Barometer system to even out the playing field so as to compare 



‘apples-to-apples’. 
 
The Energy Barometer assesses all participants in each category’s energy bills within a year – the average in industry then 
becomes the benchmark to which a building’s energy use can be compared to see whether it uses more or less energy than the 
industry norm. This enables informed decisions on where to start with an energy efficiency strategy. Over time performance can be 
tracked, either for an individual building, or a portfolio of buildings. Improvements can be monitored: After all, you should know 
whether you are winning or losing on your energy efficiency investment. 
 
Conclusion 
 
The National Energy Barometer Survey does not merely recognise energy savings and category winners; rather it encourages 
companies to become aware of their energy consumption levels and to improve these in the interest of their own bottom lines, as 
well as the national economy, whilst providing a platform for comparison and learning.This initiative has allowed Imperial Hotel to 
view their progress in becoming "greener" establishment in direct comparison to other hotels and subsequently has led them to 
strive towards bettering the processes and procedures currently have place. The National Energy Barometer Survey for this year is 
open for participation and building owners and operators that wish to take part are invited to logon to www.energybarometer.com  
for more detailed information. 
 
Acknowledgements 
The author thanks the management of Imperial Hotel, Louisa McDonald from Tsunami Studios, as well as Utility Administration 
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Contact Braam Dalgleish, Energy Cybernetics, Tel 018 297-5908, braam@energycybernetics.com 
________________________________________________________________________________________________________ 
Article from Rob ZS5RHS - SKA and IBM to explore space using data analytics 
 

SKA and IBM are developing a next generation big data analytics platform with self-tuning and self-
learning capabilities to better analyse large volumes of radio astronomy data. The proposed software 
may help automate the process of analysing antenna-collected data, allowing astronomers to more 
effectively observe objects in space. 
MeerKAT, the largest and most sensitive radio telescope of its kind in the southern hemisphere, will 
be constructed at the SKA site near Carnarvon in the Karoo. Like other radio telescopes, it will 
require expert data analysis to make high quality maps of the sky. MeerKAT will consist of 64 dish 
antennas, each 13,5 m in diameter that is sensitive to emission from cosmic sources at centimetre  
wavelengths. 
 

Dr. Jasper Horrell in the 
Meerkat control room. 
Huge volumes of data need to be combined to make detailed images of radio emission from distant objects like black holes, 
spinning neutron stars, planets, and galaxies. It will also map primeval gas before the galaxies formed, as observed at the edge of 
the visible universe. 

 
The analysis of MeerKAT data is a major challenge. "A number of subtle effects 
need to be corrected to make clear and accurate images from interferometers 
like MeerKAT," says SKA SA's Dr. Jasper Horrell. "These include variations in 
the instrument itself and effects such as those introduced by the Earth's 
ionosphere. More intelligent software is needed to enable astronomers to 
process and analyse the enormous data rates that will be produced by MeerKAT 
and future radio telescopes. 
 
 
 

Artist's impression of the MeerKAT 
array in the Karoo. 
The current method of analysis requires direct interaction with a computer for  
hours or days before the images can be used for research purposes. This practice is not only time-consuming, but it also requires 
experienced astronomers, making the radio sky accessible to only a few experts. 
 
The proposed joint research project between SKA SA and IBM is to combine available radio astronomy analysis software with 
machine-learning techniques currently under development at IBM Research. Beginning with components from IBM's Infosphere 
software for big data and IBM's SPSS software for predictive analysis, the initial phase is intended to program computers to self-
learn, adapt, and fine-tune the analysis of radio telescope data under the watchful eye of an astronomer. 
 
"The goal of the proposed project is to teach a computer to make perfect images on its own," says Dr. Alain Biem, an IBM 
researcher who specialises in exploratory stream analytics. "A software platform like this may assist in enabling large survey 
instruments like MeerKAT to process the trillions of bits of data per second they receive and make it available to astronomers 
around the world." 
________________________________________________________________________________________________________ 
 
 
 
 
 
 



Article from Craig ZS5CD: Salbu Experimental Radio Station 1924 -1994 
 
1920 to 1960 : Introduction - Salbu Experimental Radio Station 
 
The first licensed Salbu Experimental Radio Stations were established in Natal by the cousins Gustav and "Wireless Windy" 
Larsen. Windy's receiving station was first licensed on the 21st of April 1924 and the transmitting station was licensed on the 26th 
of July 1926. Gustav died on the 22nd of August 1947 and his station call sign, and equipment, passed to David Larsen. 
 
In 1952 David Larsen joined SMD and moved one of the Salbu Experimental Radio Stations to Pinetown. The station was again 
moved in 1965 - a few years after the establishment of RACAL-SMD in Pretoria - to the present site, on the farm Doornkloof. 
 
1960 to 1970 : Solid State HF SSB Tactical Radio Communication Systems 
 
Salbu, in the early 1960's, built, and evaluated on the amateur radio bands, a unique range of both "tuned" and "broad-band" SSB, 
Solid State, Transceivers. 
 
The "tuned" prototype was further developed and manufactured by SMD in Pinetown and later by RACAL-SMD in Pretoria - large 
numbers of the RT422B SSB Transceivers were soon in use throughout Africa. 
 
The "broad-band" SSB, Solid State, Packset Transceiver concept was initially rejected in the UK as "fundamentally unsound". The 
concept being later enthusiastically accepted by RACAL after the RACAL-SMD RT14 Packsets had been successfully evaluated - 
under battle conditions in the Malaysian jungle - by the British Army. As a direct result of the Malaysian trials RACAL received their 
"biggest order ever" for a product based on concepts deemed to be "unsound." 
 
The RT14 became the archetype for the development of the "Squadcal" packset and the RACAL "PIONEER" DIVISION was 
formed. Within a year "Squadcals" were being manufactured and exported in large numbers and Jim Diggins, the Racal UK 
engineer responsible for the PIONEER programme, received an MBE - a "first" for RACAL. (The Beatles received MBE's on the 
same occasion) 
 
After producing the "Squadcal" in large numbers - and receiving the Queen's Award for export achievement, another first for 
RACAL - a new company, headed up by David Elsbury, was established to exploit derivatives of this unique tactical radio. Tacticom 
soon became RACAL's most profitable company. In a 1992 CITY PROFILE interview with Jim Levi, Sir Ernest Harrison said "A 
South African offshoot gave him the tactical radio which was to make RACAL a byword of organic growth in the 1960's & 70's." 
Racal South Africa (RESA), further developed the SSB solid state broad-band concept into products such as the TR28 (B??), TR15 
(C23), and TR48 (B22) transceivers. The Grinel TR?? (C21) and TR178 (B20) SSB transceivers are the latest additions to this 
family of products. (RT422Bs and TR28s are still in use in Africa and Squadcals are still being made in the UK.) 
 
1970 to 1980 : "UHF Troposcatter" - "HF Frequency Hopping" Systems 
 
In the early 1970's, Salbu evolved and demonstrated a "thin line troposcatter system". This concept resulted in the development of 
the TR450 and TR600 VHF/UHF transceivers. In the early 1990's, under desert conditions, the TR450 completely "out-ranged" all 
international competitors. This "thin line" concept "once again rejected by experts" was some 15 years ahead of its time. In the mid-
1970's, as a direct result of Salbu's investigations, HF "Frequency Hopping" techniques were developed at RESA and the TR15H, 
TR48H and GRC100 tactical HF radios were successfully introduced to both the local and international markets. 
 
The AFCEA report (Defence Attach* No4 of 1983) under the heading "Milcom's show-stealer" refers to both the MILCOM GRC100 
and MILCOM PRC150 tactical radios designed to hop in the HF band and states "there can be no greater tribute than to record that 
the PRC150 was often hidden from view by a throng of observers from rival companies, many of whom came away looking 
distinctly shell-shocked - the GRC100 is claimed to be the first "frequency hopping" HF radio to enter production as long ago as 
1978." 
 
1970 to 1980 : Continuation "Parrot Relay" - "Meteor Burst" Systems 
 
A subsequent article in Janes Defence Weekly, dated 11 July 1987, states "Frequency Hopping is probably the most popular 
spread spectrum technique. Claimed to have been pioneered in South Africa, it now appears in tactical equipment manufactured or 
marketed by companies including Elta, Ericsson, Harris, ITT, Marconi, Magnavox, MEL, Plessey, Racal, Reutech, Rockwell, SEL, 
Siemens, Tadiran, Telemit, Telettra & Thomson. 
 
In the late 1970's Salbu established the basic parameters for "Compound HF Frequency Hopping", "Parrot Relay", "Meteor Burst" 
and "Thin Line Satellite" communication systems" - Salbu initiated informal negotiations for "Parrot", "Meteor Burst" and "Intelsat 
Ground Station" licences. 
 
Part 2 next Hotline-Ed 
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HIGHWAY AMATEUR RADIO CLUB INFORMATION 
 
MEETINGS 
The Club holds its monthly meetings at the Pinetown Girl Guides Hall, Lytton Crescent-(off Bamboo Lane), (S 29° 49’ 18” E 30° 51’ 
58”), 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 18.30 HARC Sunday Bulletin re-transmission 
 
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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