
 
        

 EXECUTIVE COMMITTEE:  

                                                                              
Keith Lowes          Chairman, RAE Matters   ZS5WFD   082 685-6666   
Brad Glen   Vice Chairman, Repeaters & Technical  ZS5BG     082 994-3331   
Chris Williams  Secretary, Treasurer   ZS5CGW   083-407-9367   
Glen Duffy  Hamnet, QSL+ Awards   ZS5GD      082 962-6681    
Max Rossi             Contests, Field Days & Contests   ZS5MAX  072 158-5015    
Pravin Kumar       Digital & Contests    ZS5LT      082 496-3198 
Sean Pritchard     Clubhouse     ZS5X        072 365-4063 
 
 Combined Committee Coordinator Portfolio  

 
Awards, Youth & PR                Whole Committee 
 
Non Committee Co-ordinator Profiles 
 
Website & Email Infrastructure                          Brad Phillips  ZS5Z            
Hotline, Bulletin Scheduling & Database       Tony Mayall  ZS5GR    031 7083-078/073 3564-758 
Clubhouse & meetings                 Derek McManus ZS5DM, assisted by 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-burnt down recently 
 
HAMNET VHF          145.700 MHz (Rptr Tx) Temporary Used for events. 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) -Off at present 
 
APRS:   144.800 MHz, ZS0DBN is our Durban based Digipeater-Maintained by Shaun ZR5S (O/S at present) 
 
DSTAR:   DSTAR Hotspot on test frequency of 144.995 Mhz 

DSTAR calling frequency is 145.375 MHz (See DSTAR News-Ed) 
 

 
 
 
 

Highway Hotline May 2014 

 

 2013  



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 or faxed to 0866 225 680. Direct payments to the 
Treasurer, cheques may be sent to P.O. Box 77 New Germany 3620.  

_______________________________________________________________________________________________________ 
BULLETIN PRESENTERS 

 
May 2014 
 
 
3

rd
              Brian     ZS5BR       082 823-6780   24

th
            Gary       ZS5NK      031-7010109(H) 

   
10

th
            Tony     ZS5ACB     031-7O82626(H)       31

st
       Derek     ZS5DM     031-767-3719(H) 

  
17

th
           Glen      ZS5GD        082 962-6681       

  
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 
 

May 2014 
 
04-May Marion Phillips  Spouse of Brad ZS5Z 
09-May Deryn Smith  Daughter of Gillian & Martin ZS5M 
11-May Phil Unterhorst  ZS6AZ     
12-May Michael Lauterbach  ZS5ML    
17-May Geoff Wagner  ZS5AGM    
23-May Sean Prichard  ZS5X    
28-May Le-Anne Cohen  Spouse of 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 
 
May 2014 
 
1 Worker’s Day 
2 School Holiday 
4  ZS3 Sprint 
10  AWA AM and SSB Contest 
11  Mother’s Day; AWA AM and SSB Contest 
15  Radio Amateur Examination 
16  Dayton Hamvention 
17  Dayton Hamvention 
18  Dayton Hamvention 
20 HARC Club Meeting 
24  CQ WPX CW Contest; SA AMSAT Symposium 
25  CQ WPX CW Contest; SARL Digital Contest 
29  Ascension Day 
31 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) 
 
Please note that the calling/ragchew Durban DSTAR simplex frequency is now: 145.375Mhz (Because if the new VHF 
Bandplan) 
 
I have started a DSTAR Simplex net on 145.375Mhz, on Tuesdays evenings and will cease when the repeater installations go 
ahead.-Ed  
There is a VHF DSTAR Hotspot running, the frequency is 144.995Mhz, this is a temporary set-up pending the eventual repeater 
installations.   

 
 

mailto:admin@harc.org.za


Monthly Cartoon- this month - fromGlen ZS5GD 
 

 
_________________________________________________________________________________________________________________ 
An Article received from Craig ZS5CD: A Historical and Technical Overview of Tone Squelch Systems. A primer on tone 
systems, with a little on digital systems. By Mike Morris WA6ILQ 
 
Lots of hams and scanner listeners use tone squelch today without really understanding it. 
 
Land Mobile Radio, or LMR (the FCC's name for commercial 2-way radio) has been around since the late 1930s. Even back when 
33 MHz was considered to be the "ultra high frequencies" there were problems with channel sharing. Motorola came up with a way 
to get more than one Land Mobile user on the same frequency - they determined that different customers could coexist on the 
same frequency (called co-channel users) if they did not have to listen to each other. 
 
In the early 1950s the geniuses in Moto R&D developed a system that added a low frequency tone to the existing transmitter audio 
that was present as long as the transmitter was keyed. The receiver was modified by adding a tone detector circuit to the receiver 
and then the receiver squelch was modified so that it wouldn’t open unless the tone was there. They also modified the receiver 
audio circuits to strip the audio tone out of the speaker audio. The legal folks patented the idea and the technique then trademarked 
the term "Private Line". Sales literature of the time compared the system to the receiver having a front door lock on it, and multiple 
transmitters (one for each of the co-channel users) having different keys, and only the signal with the correct "key" could open the 
lock. Note that the entire system consisted of adding a new tone modulation circuit in the transmitter, and a new tone decoding 
circuit in the receiver - nothing that would actually reduce or eliminate RF interference - more on this in the "CTCSS Doesn't Fix 
Anything" article. 
 
Other manufacturers, finding that the system was absolutely necessary to stay competitive, copied the idea and technology but 
couldn't use a trademarked term, so they came up with "Channel Guard" or "CG" from GE, "Quiet Call" from Ritron, "Quiet 
Channel" or "QC" from RCA, "Call Guard" from E. F. Johnson, "Quiet Tone" from Kenwood, and "Electronic Tone Squelch" or 
"ETS" from Canadian Marconi Company. Other manufacturers had / have other terms. Over the years, the Motorola trademark 
"Private Line" (or "PL") has become a generic term despite the best efforts of their marketing and legal staffs. 
 
Once the other manufacturers came out with their systems, the EIA decided to write a standard for it (RS-220) that defines the 
tones, tolerance, levels, and more. They needed a generic name and came up with "Continuous Tone Coded Squelch System" or 
"CTCSS". If you think that's a mouthful, be glad that the second choice wasn't selected: "Continuous Subaudible Tone Coded 
Squelch System" or "CSTCSS". Later on Moto engineering developed a digital bit stream based system and they called it "Digital 
Private Line", or DPL. The generic was called "Continuous Digital Coded Squelch System" or CDCSS. Many people have 
shortened that to "Digital Code Squelch", "Digital Coded Squelch", or "DCS" (which is a term that Yaesu / Vertex uses in their sales 
literature). More on digital squelch later. By the way, when "DPL" became common usage many people started using the term 
"TPL" when needed to precisely specify a tone PL system. 
 
The Technical Side: 
 
The Private Line (PL) system was first introduced in Motorola tube based radios in the early 1950s, was copied by GE, RCA, Link, 
Johnson, Kaar, and many others. The generic name CTCSS and the EIA RS-220 standard followed much, much later. 
 
The overall system is designed around a specific set of low frequency tones ranging from about 65 Hz to about 250 Hz. The oldest 
list that I am aware of (from a November 1952 manual) is ten tones: 100.0 cps, 110.9 cps, 123.0 cps, 136.5 cps, 151.4 cps, 167.9 
cps, 186.2 cps, 206.5 cps, 229.1 cps and 254.1 cps, identical to tones 1Z through 0Z in the Motorola standard tone list (and just for 
information, the confusing tone descriptor "0Z" ("zero-Z") came to be when the descriptor "10Z" got trimmed to 2 digits). The list of 
10 tones does, however, have a note that the highest three are not recommended due to inadequate filtering of the receiver audio 
(but they are used as paging tones). 
 
Over the years the available tone list has been expanded - by 1965 Motorola was using 26 tones from 82.5 to 192.8 Hz, in the 
1970s it was up to 32 tones, and by 1983 the MSF5000 station offered 42 tones in its list. These days, and depending on which 
industry "standard" set of tones you chose to use, there are 32, 37, 38, 41, 42, 47 or 50 tones available, and the U. S. Military has 
their own unique tone of 150.0 Hz that doesn't appear on any list of standard Land Mobile tones. This 150.0 Hz tone is the standard 
CTCSS tone for all military units belonging to NATO, Canadian Armed Forces, the UK Ministry of Defence, Australia and New 
Zealand. And most military radios are still using the 1960s definition of wideband modulation: 15 kHz for the voice deviation level 
plus 3 kHz for CTCSS deviation. 
 



No matter what tone you use, the EIA/TIA-603 international standard for Land Mobile Radio performance calls for about 12% of 
total tone deviation. When looking at a 5 KHz deviation channel thats about 600 Hz, and on a 2.5 kHz channel (common on 900 
MHz) the spec is half that. Most public safety grade commercial radios I've seen run about 600 Hz and a few run as high as 800 
Hz. Very few that I've seen run as little as 500 Hz deviation. Typical amateur radios from Alinco, Icom, Kenwood and Yaesu run 
anything from 500 Hz to 1 KHz. I've seen quality commerical radios that reliably decoded only 100 Hz of PL deviation, and their 
receive audio filters were so good that the hum was still inaudible at 1 kHz PL deviation. So why run 600 Hz deviation if something 
less will do? Reliability. 
 
From an email to repeater-builder: The fact of the matter is that if the CTCSS output is clean (i.e. no distortion) then 600-700 Hz 
deviation is very rarely audible. Every time I've tried lower deviation I lose decode ability in noisy areas, especially if there is any 
QRM or QRN (even power line noise) around. Changing channels to a different repeater at the same site running the normal 
amount of deviation resulted in a working system. There is a very good reason why my personal standard on CTCSS deviation is 
between 600 and 700 Hz: It just plain works !   And the increased encode level adds robustness - it has enough headroom that it 
won't drop out when the signal gets a little noisy! Yes, 200-400 Hz of dev works most of the time, but why ask for an intermittent 
system? Do you really want a flaky decoder? 
For fast operation the encode tones must be a clean sine wave and the tone frequency tolerance is very tight. ANY frequency error 
in the tone encoder or decoder, or distortion in the tone encoder output will slow the decoder down, and can sometimes prevent it 
from decoding at all (and thereby causing the receiver to never open the squelch). And that means that the frequency accuracy and 
stability requirements of the receiver and transmitter is much tighter - you can get away with a little on carrier squelch systems, but 
any tone system requires much tighter frequency control - any off-channel error adds a lot more audio distortion than you would 
think. 
 
CTCSS (no matter what the manufacturer / trademarked name) is a continuous and subaudible tone. In fact, "sub" means "below", 
as in this case "lower than 300 Hz". That doesn't mean that it's INaudible, meaning "not hearable". That's a big difference, and the 
tone was audible in cheaper receivers that didn't have a good high pass audio filter. Users of receivers with poorly designed (or 
otherwise inadequate) audio filters (or even no filter at all) frequently mistake the tone for a power supply hum. When the system is 
properly implemented it is almost impossible to hear with the un-aided ear. 
 
The circuitry used in the CTCSS system, when you actually sat down and analyzed it was pretty simple and was made up of four, 
sometimes five, separate sections, plus more attention was paid to RF frequency accuracy: 
 
A very clean and frequency-precise audio tone was generated and was mixed at a low level into the transmitter audio. The 
modulator was refined to minimize the distortion on the tone. Most early designs had two separate modulation level adjustments, 
one for the voice deviation pot and the second for the tone deviation. To minimize any distortion on the tone some radios actually 
implemented a separate modulator reserved for and optimized just for the tone encoder. 
A tone decoder was connected to the receiver demodulator. The demodulator components were refined to minimize any added 
distortion to the tone. 
The receiver audio mute section (normally driven by the squelch circuit) was modified so that a toggle switch selected the mode - in 
one position the audio mute circuit (switching the speaker on or off) was driven by the presence or absence of the incoming carrier, 
the other way it was driven by the presence or absence of the tone. In most cases the tone decoder just forced the audio mute 
section open (which in some cases resulted in a receiver that was more sensitive to tone-modulated carriers than to plain carriers). 
Later designs offered a mode where both the carrier AND the tone-present signal from the decoder was required to unmute the 
audio. This is called "AND squelch" and there are a couple of articles on it at this site. Changing the tone decode mode from tone-
only squelch to "AND" squelch was done by jumpers (or sometimes by component changes) inside the radio. 
A high-pass audio filter was added to the receiver audio path so that only the audio above the tone range was passed on to the 
audio amplifier and the speaker. This got rid of the tone hum under the incoming voice. 
Better radio designs added a high-pass filter to the microphone audio circuits to keep low-frequency speech artifacts out of the tone 
region in the transmitter audio. Without this filter it was possible to "talk off" the transmitted signal with loud modulation as it would 
distort the encode tone waveform, and the decoder on the other end would assume the tone had gone away and mute the received 
audio. See the "Talk Off" section below. 
The installation and maintenance instructions paid a little more attention to accuracy in the directions on setting RF frequency in the 
trnamitter and in the receiver, and on properly tuning the IF amplifiers and the discriminator in the receiver (all of which lowered the 
distortion in the signal fed to the tone decoder). 
All in all, the transmitter audio oscillator created the particular tone frequency, and the receiver decoder recognized the same 
particular frequency as a valid tone signal, and when it did it unmuted the speaker audio amplifier. When the tone went away, the 
speaker amplifier was muted again. Any and all other signals never open the squelch (the Moto literature said "All signals not 
intended for that receiver are ignored and the user never hears them". 
For years the component that determined the tone was a single plug-in unit. Motorola, GE and RCA used plug in vibrating reeds, E. 
F. Johnson and others used plug in electronic modules. Since the average radio only had one tone socket, changing the tone in 
any given radio was as simple as unplugging and plugging in a tone reed or a module (or using a relay (or some relays) to switch 
between two (or more) plug-in reeds or modules). This held true up to the days of programmable radios. 
 
Radios in the late 1950s and throughout the 1960s usually could be had in up to four RF frequencies, but 99% of the time only one 
tone frequency, if the radio had tone at all. As such it was not unusual to have most agencies in an area (especially in rural areas) 
to use a common tone throughout the area. When the California Highway Patrol wrote the RFQ (Request for Quote) specifications 
for a new statewide fleet of radios in 1966 the spec for the patrol mobile included four frequencies of transmit, two channels of 
receive, and dual PL tones (both encode and decode). Motorola didn't have any problem with a 4+2 configuration, but they didn't 
have any standard models that would do dual PL. They ended up taking an existing 4-frequency design (the LLT series Motran) 
and modified it to meet the specs - they added a second set of reed sockets and reeds, and the selection of encode and decode 
tones was slaved to the RF frequency selector switch by way of a diode matrix. As far as I can tell this was the first factory radio 
that was capable of more then one tone (at that point hams and some commercial two-way radio shops had been modifying radios 
for multiple tones for years). 
More next issue-Ed 
________________________________________________________________________________________________________ 



An Article from Robert ZR5RHS: Q&A: Ask an expert: Batteries – an afterthought in product design? 
 
Michael Rogers is MD of Uniross Batteries, an industrial battery manufacturer. He discusses key points to consider when designing 
an electronic device or gadget.   Email michael.rogers@uniross.co.za 
 
In product design, how important is to consult a specialist?-  
Whilst the internet is a good source of information, it can also be inaccurate and unreliable. Rather consult with a battery engineer 
or specialist before you start any new development. 
 
Should the design be around existing battery dimensions?- 
Always try to design your equipment around commonly available battery sizes and chemistries. Due to economies of scale, mass 
produced batteries are always cheaper and more readily available. 
 
What are dimensional tolerances?- 
Although batteries are generally manufactured according to “standard sizes”, it is quite common to find marginal dimensional 
differences between manufacturers and even batches. Where possible, try to design your equipment to accommodate these 
dimensional tolerances. 
 
What about operating temperature?- 
All batteries, no matter the chemistry or manufacturer, are susceptible to extreme temperatures – be that high or low temperatures. 
It is therefore imperative that you consider the environmental operating temperatures in which you will be placing the battery. 
Batteries are very susceptible to high temperatures, so where possible, try to locate batteries as far away as possible from any heat 
source to prevent service degradation. 
 
What does it mean to allow batteries to breathe? 
 
Where possible, try to design the battery compartment to allow the battery to breathe (vent) and expand or contract. Batteries can 
expand and contract during operation, and in worst-case scenarios, even vent dangerous gases. A battery compartment which 
allows for this good design practice. 
 
What about cheap substitutes? 
 
The battery is probably one of the most crucial components of any device. Unfortunately, the battery is also, more often than not, 
one of the highest costs on the bill of materials, making it the first target for any manufacturer to cut costs. Once a battery has been 
manufactured and the final label applied, there is no possible way of the consumer differentiating a good quality battery from a poor 
one. 
 
Is there such a thing as latest technology with batteries? 
 
In the past, the old nickel-based batteries (Ni-Cd and NiMh) were relatively easy and safe to manufacture. Most new battery-
powered devices are being designed with rechargeable lithium-based batteries (Li-On and Li-Po). Lithium-based batteries are far 
more complex with a far smaller margin for error in the manufacturing process. As a result of the subsequent decline in demand for 
nickel-based batteries, there is a proliferation of small battery manufacturers who were previously manufacturing nickel-based 
batteries, now starting to produce lithium batteries. The vast majority of these small manufacturers do not have the facilities, 
equipment or the technical know-how to safely and consistently produce lithium batteries. As a result, we are beginning to see an 
influx of cheap and potentially dangerous lithium batteries, with potentially disastrous consequences. All rechargeable lithium 
batteries have the potential to catch fire or even explode. Lithium has extremely high electrochemical potential and is also 
extremely volatile. So if this could occur with good quality, reputably manufactured lithium batteries, imagine the potential for 
disaster with cheap substandard batteries. 
 
Please explain low voltage shut off? 
 
Design the equipment to switch off after the battery voltage has dropped below the functional limit of the device. This is especially 
true of devices, which leave the battery on a virtual short circuit when the voltage level has dropped. Electrolyte leakage can occur 
under these conditions. 
 
Are the battery contacts important? 
 
The use of good-quality battery contacts is essential to good battery performance. Pure nickel is one of the best materials that one 
can use in the manufacturing of a battery contact. 
 
How long should a battery last? 
 
Not all batteries will give the same service life. There are many factors which can affect the service life of a battery. Factors such as 
heat and cold conditions andoperational conditions, and rate of discharge anddepth of discharge. 
 
What should be considered in transporting batteries?Most batteries are considered to be hazardous by the major airlines and 
their regulating bodies, thus classifying them as restricted cargo. This is especially trueof lithium-type batteries. Before starting the 
design process, consult with a battery specialist who can inform you of the transport regulations and restrictions chemistries to 
avoid costly expenses after the fact. 

 



 

HIGHWAY AMATEUR RADIO CLUB INFORMATION 
 
 
MEETINGS 
The Club currently holds its monthly meetings at the Pinetown Lahee Park Bowling Club Hall, 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 venue 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 19h30 AR Newsline and thereafter a simplex net hosted by Derek ZS5DM, thereafter: Digital Modes Net with                                                                                                                                                                                                                                
Colin ZS5CF and Craig ZS5F 
Tuesdays 19h30 NEW: DSTAR Simplex Net run by your editor Tony ZS5GR-(See DSTAR comments) 
Wednesdays 19h30 Hamnet Indaba (ZS5WFD)-Last Wednesday of Month –Weekly informal net 
Thursdays 19h30 Technical  net, presented by Alvin ZS5AES or Colin ZS5CF 
Fridays  20h00 Vacant 
Saturdays 19h30 Vacant 
Sundays       06h00    See AMATEUR RADIO NETS just above 
Sundays  08h30 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 
 
SWOP SHOP. 
The last Saturday of each month 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.  

mailto:hotline@harc.org.za
http://www.sarl.org.za/
mailto:harc@harc.org.za

