
 

 
 

EXECUTIVE COMMITTEE:  harc@harc.org.za 
                                                                              
Chairman /Repeater Licenses/Bulletin Readers Roster Peter Leonard, ZS5PL    076 510-7855 
Vice Chairman /Members Data Base/Field day and   Max Rossi, ZS5MAX   072 158-5018 
Contest Manager /HF Assessor/ QSL Manager for 
E-QSL,QRZ.com/ Club House/Meetings(Assistant)                         
Secretary               Craig Hardman ZS5CD   082 459-6940 
Treasurer                                      Kimentha (Kimmy) Nair   079 884-3698  
Hamnet                         Glen Duffy, ZS5GD                     082 962-6681 
PR/Field day/Contest Co-ordinator /HF Assessor      Robin Marshall ZS5ROB   082 931-0970 
Constitutional Matters   Keith Lowes, ZS5WFD                  082 685-6666 
Youth / YL Activities   Mike Boatwright ZS5MAB  082 941-5488 
Youth / YL Activities   Justin Wright ZS5JW       083 663-3351 
 
Awards                      Whole Committee      committee@harc.org.za  
 
     

Non Committee Co-ordinator Profiles 
 
Portfolios:   Name:  Call sign:                               Phone: 
 
Assisting PR                     Derek Mc Manus ZS5DM    0317673719 
Repeaters   Bradley Glen ZS5BG  repeaters@harc.org.za  0829943331 
Assisting Repeaters-  Andy Coetzee ZS5CEY    0824449047 
Repeaters-APRS   Shaun Rudling ZR5S    0826761488 
Public Relations Assist  Derek   ZS5DM    0317673719 
Website & Email Infrastructure                        Brad Phillips ZS5Z webmaster@harc.org.za  0317633754 
Hotline Editor & Assisting DSTAR/DMR Tony Mayall ZS5GR hotline@harc.org.za  0733564758 
Clubhouse & meetings                                    Derek   ZS5DM    0317673719 
HF assessor for RAE  Dave Holiday ZS5HN    0824969419 
 
      

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-burnt down recently 
 
HAMNET VHF          145.700 MHz (Rptr Tx) Temporary Used for events. High Site? 
                                                                                                                                                                                                                                                                                                                                                                                                                                                     
NATURN UHF   Ridge Road    Ch 3   439.025 MHz (Rptr Tx) & 431.425MHz (Rptr Rx)     
 
VHF Beacon: 144.420Mhz, 20W, 6-Element Quad, Pointing to JHB Div6, QTH of ZS5KT: KG50ME  

Highway Hotline December 2016 

 2013  
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APRS:     144.800 MHz, ZS0PMB-7 is the Durban-Bluff based Digipeater-Maintained by Shaun ZR5S  
DSTAR: Alverstone VHF D-STAR Repeater  ZS0PMB C 145.575 MHz -0.6mhz split - Maintained by Shaun ZR5S 
 
DMR-Mototrbo:  Kloof UHF Repeater – 438.200 Mhz (Rptr Tx) -7.6 mhz Split   
Also chat on DMR 432.500 & 432.525 Simplex 
 
In PMB:  
 
X-Band to 145.625 Highway repeater at Hilton on 434.5625MHz simplex 88.5Hz tone. 
Also........6m X-Band to MARC linked repeaters at Hilton on 50.550MHz FM simplex 88.5Hz tone. Vertical antenna polarization.  
 
DMR-Mototrbo:  Pietermaritzburg UHF Repeater (Windy Ridge) – 438.225 Mhz (Rptr Tx) – 7.6 mhz Split   
Shaun ZR5S has commissioned a UHF Repeater on Alverstone to link Durban users to the PMB Repeaters, the specs are: 
439.325MHz (-7.6MHz split) 88.5Hz tone access. Linked to MARC repeaters. 
The UHF Repeater and DSTAR Repeater at Alverstone have been removed, pending re-installing at another site 
_______________________________________________________________________________________________________ 

BITS AND BOBS 
 

1. HARC Banking Details: Payments  can be made directly to the Nedbank Pinetown Bank account  # 2004975946, a 
transmission account, code # 198765, a copy of the deposit slip must however be sent to the Treasurer P.O. Box 77 New 
Germany 3620 or scanned / info emailed to admin@harc.org.za. Direct payments to the Treasurer, cheques may be sent 
to P.O. Box 77 New Germany 3620.  

_______________________________________________________________________________________________________ 
BULLETIN PRESENTERS 

 
December 2016  
 
4

th
            Derek ZS5DM       0317673719 18th  Keith ZS5WFD

 
     082  685-6666 

 
11

th
         Peter ZS5PL   076 510-7855 25

th 
        Chris ZS5CGW     083 407-9367 

 
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 
 

 December 2016 
 
07-Dec  Angus Dick ZS5GV   
14-Dec  Keith Lowes ZS5WFD  
      
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 
December 2016 
 
3  UK/EI DX SSB Con-test 
4  SARL Digital Contest; UK/EI DX SSB Contest 
7  All schools close 
10  International Human Rights Day; ARRL 10 m Contest 
11  ARRL 10 m Contest; SARL Youth Net 
13 HARC Committee Meeting 
16  Day of Reconciliation 
17 HARC XMAS FUNCTION, starting with Boot Sale at 11am @ The New Germany Sports Club 
21  Summer Solstice 
25  Christmas Day; Channukah (1st Day) 
26  Family Day 
31  Old Year’s Eve; End of 2016 CQ Marathon 
______________________________________________________________________________________________________ 
 
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) 
_______________________________________________________________________________________________________ 
DMR Mototrbo News: - The homebrew Brandmeister DMR Repeater constructed by Andy ZS5CEY is to go up soon in the Toti 
area on 438.300Mhz tx, & rx 430.700Mhz! 
There is another homebrew Brandmeister DMR Repeater being commissioned by Fred ZS5SAM on 438.225Mhz tx & rx -7.6Mhz. 
 
_______________________________________________________________________________________________________ 
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A Snippet from Craig ZS5CD:  FTW pick: Warehouse scanning becomes airborne-By Liesl Venter31 Aug 2016 

 

 
 
A South African start-up – that has developed an airborne scanner – is taking the lead when it comes to revolutionising the 
warehousing industry. 
 
According to Jasper Pons, founder of DroneScan, they are currently piloting the device with a major European company. 
“DroneScan takes the function of a handheld scanner used in warehouse operations to check inventory and simply makes it 
airborne,” he said. “It packages the ability to scan in the air on a drone and send the information back to a base station for 
integration with warehouse systems.” 
 
With the pilot project nearly 70% complete, the forecast for DroneScan is extremely positive. 
“We believe it will be part of normal operations in large warehouses in five years. It will be a tool of the trade, like forklifts and 
scissor cages are today,” said Pons. 
 
The system sees a barcode scanner attached to the DJI Matrice 100 drone. 
 
“We have selected this platform due to its indoor stability and guidance package, an array of sensors and cameras that allow us to 
manage indoor stability and navigation,” explained Pons. It's more than just a scanner; we incorporate our own distance and 
movement sensors and an internal map of the warehouse dimensions to offer a scan that tells warehouse operations what location 
or rack we have scanned and can compare in real time if the expected pallet is in its place or not.” 
The benefits, he said, at a simplistic level could be boiled down to speed. 

 

 
_______________________________________________________________________________________________________ 
Another Article from Craig ZS5CD – The Geomagnetic Blitz of September 1941-By Jeffrey J. Love and Pierdavide Coïsson  
 
Seventy-five years ago, a massive geomagnetic storm disrupted electrical power, interrupted radio broadcasts, and illuminated the 
night sky in a World War II battle theatre. 

Seventy-five years ago, on 18–19 September 1941, the Earth 
experienced a great magnetic storm, one of the most intense 
ever recorded. It arrived at a poignant moment in history, when 
radio and electrical technology was emerging as a central part 
of daily life and when much of the world was embroiled in 
World War II, which the United States had not yet officially 
entered.Auroras danced across the night sky as voltage 
surged in power grid lines. A radio blackout interrupted fan 
enjoyment of a baseball game, while another radio program 
was interrupted by private phone conversations. Citizens, 
already on edge, wondered if neon lights were some sort of 
antiaircraft signal. And far away in the North Atlantic, the 
illuminated night sky exposed an Allied convoy to German 
attack. These effects raised awareness within the scientific 
community and among the public of the societal significance of 
the effects that the Sun and outer space can have on the 
Earth—what we now call space weather 

 

 
A photograph of the aurora over Mason City, Iowa, 18 September 1941. Credit: Mason City Public Library 



Solar-Terrestrial Interaction 
 
On 10 September 1941, during the declining phase of solar cycle 17, astronomers saw an unusually large, low-latitude group of 
sunspots on the eastern limb of the Sun. The spots had formed, as they all do, with the buoyant emergence of a concentrated 
bundle of magnetic field lines from the Sun’s interior through the photosphere. Over the course of the next week the spots grew, 
and the Sun’s rotation brought them near the center of the solar disk as viewed from Earth [e.g., Richardson, 1941]. The sunspot 
group was large enough to be seen with the naked eye. 

At 08:38 universal time (UT) on 17 September 1941, the Greenwich Observatory spectrohelioscope recorded a solar flare above 
this sunspot group [Newton, 1941]. The emitted ultraviolet and X-ray radiation abruptly enhanced the ionization of the Earth’s 
atmosphere, causing a sharp perturbation known as a “crochet” in dayside ground-based recordings of the geomagnetic field and 
temporarily interfering with high-frequency radio communication. Subsequently, scientists at the Mount Wilson Observatory in 
California observed another solar flare at 16:26 UT [Richardson, 1941]. 

On the basis of daily sunspot reports supplied by the U.S. Naval Observatory, the Department of Terrestrial Magnetism at the 
Carnegie Institution of Washington formally issued a warning to radio operators that they could expect significant disturbances to 
ionospheric and geomagnetic conditions beginning on about 18 September [McNish, 1941a]. This prediction, which turned out to be 
accurate, is a noteworthy development in the historical development of methods for reliably forecasting space weather. 
 
Less than 20 hours after the flare was reported by Greenwich, a magnetic storm commenced at 0412 UT on 18 September with the 
arrival at Earth of a coronal mass ejection. This mass ejection abruptly compressed the magnetopause and generated a magnetic 
impulse that was recorded by observatories around the world [Newton, 1941]. The magnetic superstorm that followed was complex, 
intense, and of long duration. 

A magnetic observatory in Cheltenham, Md., operated by the U.S. Coast and Geodetic Survey, registered six separate occurrences 
of geomagnetic storms with a K index of 9 (the most intense value possible). Five of these occurred consecutively over a 24-hour 
period. In terms of a related global index , the level of geomagnetic activity over a 24-hour period has not since been matched. 

An Auroral Light Show 
 
On 18–19 September 1941, the Moon was nearly new, ideal for seeing the auroral light that the magnetic storm produced in many 
nighttime skies. The observer in charge at the Cheltenham, Md., observatory [Ludy, 1941] reported a brilliant auroral display of rays 
and moving drapery of pink, green, and lavender. He also described an auroral corona, where light appears to stream down from 
directly overhead, a phenomenon rarely seen at midcontinental latitudes. 
 
Weather Service observers reported seeing auroras in New Mexico [Cameron, 1941]. Letters to Sky and Telescope [1941] 
described the auroras seen around the United States. One amateur astronomer from Rhode Island [Boss, 1941] wrote a detailed 
description of the “celestialpyrotechnics,” and he apparently stayed up all night watching the spectacle, until the paperboy delivered 
the morning newspaper with the headline “Auroral Display Watched by Thousands.” 
 
The popular press provided vivid accounts of the auroras. The Brooklyn Eagle [1941] described celestial “neon lights.” The Chicago 
Tribune [1941a] reported that a “cosmic brush painted the Chicago sky with light” and that motorists parked on the highways had 
caused a traffic jam as they sought a clear view of the celestial spectacle. 
 
According to the Washington Post [1941a], some people wondered if the celestial events had something to do with national 
defense: “Was it an antiaircraft search battery?” These were, after all, difficult times. The United States was already being drawn 
into World War II [e.g., Heinrichs, 1988], and many citizens anticipated even greater involvement. 
 
“Was it an anti-aircraft search battery?” 
 
Auroras were also seen in Europe, but not surprisingly, most newspaper articles focused on wartime events. Newspapers, for 
example, succinctly reported that the British Royal Air Force carried out a raid on a German supply base on the Baltic Sea 
[Washington Post, 1941b] and that the Germans bombarded Leningrad [Chicago Tribune, 1941b], each under the lights of the 
aurora borealis. 
 
When the magnetic storm finally subsided and the aurora faded, a New York Times [1941c] article described the events, in war 
terms that were common at the time, as an “ethereal blitz.” Some readers even optimistically saw the auroral displays as a 
representation of hope for victory [New York Times, 1941d]. 
 
Electric Power System Disruptions 
 
Storm time geomagnetic activity can induce geoelectric fields in the Earth’s electrically conducting crust and lithosphere of sufficient 
strength to interfere with the operation of electric power grids. 
Aurora spawned by a geomagnetic storm over Bergenfield, N.J., September 1941. 
Aurora over Bergenfield, N.J., September 1941. Credit: Jack Layer, courtesy of the Harry Ransom Center, University of Texas 
 
Magnetic activity recorded at the Cheltenham, Md., observatory abruptly increased at about 19:45 UT on 18 September [Fleming, 
1943, p. 204]. Almost simultaneously, at 19:45 and 19:50 UT, the Pennsylvania Water and Power Company recorded uncontrolled 
voltage variations in transmission lines connecting generating plants on the Susquehanna River with Baltimore and Washington. At 
the moment when the auroral brilliance was greatest, system transformers vibrated and groaned as a result of geomagnetically 
induced currents [McNish, 1941b]. 
 



Radio Silence and Spice 
 
The National Bureau of Standards [1941] reported a great ionospheric disturbance starting at about 06:00 UT on 18 September, 2 
hours after the sudden commencement of the magnetic storm. We might retrospectively infer that this was caused by substorm 
precipitation of charged particles into the Earth’s auroral zone. This would have disrupted over-the-horizon radio signals that are 
normally calibrated for a set level of ionospheric reflectivity. 
 
And, sure enough, as a result of the 18–19 September storm, widespread interference was reported for radio transmissions around 
the world [e.g., General Electric, 1941; Conklin, 1941]. As part of these developments, two amusing happenings were reported in 
the New York Times [1941a, 1941b], Newsweek [1941], and Time [1941], paraphrased here. 
 
First, on the afternoon of 18 September, the Pittsburgh Pirates hosted the Brooklyn Dodgers in a game of baseball. Red Barber, a 
well-known sports commentator, was calling the game for WORRadio. In the fourth inning, with the score tied at 0–0, the broadcast 
lost signal for 15 minutes. By the time the broadcast resumed, the Pirates had 4 accumulated runs. Irate Brooklyn fans phoned the 
radio station to complain, but they found “little satisfaction” with the “explanation that the sun,” sunspots, and the related magnetic 
storm were to blame for the outage. To top it off, the Dodgers went on to lose to the Pirates, 5-6. 
 
A phone conversation between two men discussing their previous night’s amours could be heard in background. 
The next morning, radio station WAAT was broadcasting a program of Bing Crosby songs. Suddenly, during “Where the Blue of the 
Night (Meets the Gold of the Day),” a phone conversation between two men discussing their previous night’s amours could be 
heard in background. Workers at the radio station tried without success to clear up what was apparently some sort of silly mix-up of 
signals. Station representatives later claimed that although the conversation was “strong,” it was also “not particularly 
objectionable.” 
 
 
To be continued-Ed 
________________________________________________________________________________________________________ 
An Article from Robert ZR5RHS:  Inspecting solar cells: high-contrast checks for maximum yield 
 
Passivated emitter and rear contact (PERC) cells, currently regarded as being the most economical solar cell design, can now be 
individually inspected with the highest contrast. 
 
A new inspection system meets the challenge of inspecting the cell’s rear side. With its exclusive multi-channel and multi-image 
technologies, it merges high contrast image parts for a perfectly clear final picture. By allowing for pre-defined pattern shapes to be 
detected, the toolset avoids pseudo defects and minimises the slipping rate in PERC inspection. Solar cell manufacturers therefore 
receive an easy to operate and highly cost-effective way to increase the efficiency of their production. 
 

Interest in PERC-technology is increasing with an accelerating pace with the 
cell design expected to become the new standard in photovoltaic production. 
In the construction of a PERC cell, a dielectric passivation layer of aluminium 
oxide (Al2O3) and silicon nitride (Si3N4) ensures the most efficient use of 
incident light. After placing the passivation on the back of the cell, a laser 
opens the contact points, at which the rear metallisation should touch the 
silicon wafer. These laser openings in μm scale are critical for the efficiency of 
a cell and can be analysed in detail with post laser inspection. Having printed 
the aluminium layer on top and finished the cell by firing it with high 
temperatures, the laser openings again become visible through the thin metal 
layer. This challenges the inspection of the cell’s rear side during the optical 
quality classification process. Pseudo defects or previously unnoticed print 
defects result in unsatisfactory classifying and cause avoidable costs for 
rework and material. 
 

Fig. 1: The CAD-style pattern editor picks up the shape of any required contact design 

 
Multi-colour illumination for best contrasts and results 
 
While most competing systems often try to reach full contrasting on PERC using red or white lighting, the multi-channel technology 
deploys multiple illuminations with different wavelengths. This supports the best and most stable contrasts by spectral imaging and 
allows users to ignore slight colour variations or gradients. By combining the information resulting from the varying types of 
illumination, the company’s multi-image technology computes the most informative picture achievable. The result is that users only 
experience sharply defined contours of a contact or defect. The original colour of the individual coating surrounding relevant spots 
becomes unimportant. 
Easy definition of print patterns and shapes through pattern editor 
 
Beyond that, the PERC inspection technology is supported by a flexible CAD-style editor to define any arbitrary contact shape for 
the rear side, similar to the print pattern editor for the front side. This allows for individualised inspection and the fastest 
implementation on site. Customers can therefore avoid investing additional programming or research and development efforts. The 
editor saves the specified patterns and allows for transferring them between different production lines and manufacturing sites. 
Besides the printing design pattern, each individual inspection job with its error tolerances and defect classes is also a part of the 
recipe. This ensures an easy ramp up of new production lines and allows for unitary quality standards of a cell type in all of a 
manufacturer’s plants and subsidiaries worldwide. 
 
To be continued-Ed 
________________________________________________________________________________________________________ 



 

HIGHWAY AMATEUR RADIO CLUB INFORMATION 

MEETINGS 

The Club currently holds its monthly meetings at the New Germany Sports Club, 55  Broadway Street, The Wolds, New Germany, 
off the Traffic circle off Glenugie Rd. 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.(Presently at the New Germany Nature Reserve) 

The Committee holds its meetings on the second Tuesday of every month 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 in the evenings. They are:-  

Mondays 19h30 AR-Newsline and WIA News, made possible by Brad ZS5Z and hosted by Dave ZS5HN 
Tuesdays 19h30 DMR-ZA Net  
Wednesdays 19h30 Hamnet Indaba (ZS5WFD)-Last Wednesday of Month –Weekly informal net 
Thursdays 19h30 Technical  net – Alternatively by Colin ZS5CF & John ZS5JF 
Fridays  20h00 Vacant 
Saturdays 19h30 Vacant-Remember the World DMR Net at 18h00 local on TG1 (from BM TG91) 
Sundays       06h00    See AMATEUR RADIO NETS just above 
Sundays  07h45 HARC Sunday Bulletin & re-transmission at 18h30 
 
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, and 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 
HARC Facebook page: https://www.facebook.com/groups/298581387576/ 
 
APRS An APRS digi ZS0PMB-7 operates in the Durban area on 144.800Mhz from the Bluff. The digi is maintained by Shaun, 
ZR5S from MARC.Mobile AND Base stations should use WIDE3-3 or WIDE1-1,WIDE2-2 for their Beacon path. Mobile beacon 
rates should be at about 1min intervals, while home stations should be set at 20min. 
 
VISITORS ARE ALWAYS WELCOME TO ATTEND ALL OUR FUNCTIONS.  
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