
 
        

 EXECUTIVE COMMITTEE: *NEW* 

                                                                              
Chairman  Brad Glen, ZS5BG    082 994-3331   
Vice Chairman   Max Rossi, ZS5MAX     072 158-5015          
 Glen Duffy, ZS5GD  082 962-6681    

 Sean Pritchard, ZS5X          072 365-4063 
 Rob  Marshall, ZS5ROB 
 Craig Fox, ZS5F 
 
Remaining committee portfolios to be decided at next committee meeting 
 
 Combined Committee Coordinator Portfolio  

 
Awards, Youth & PR                Whole Committee + Derek McMarnus ZS5DM 
 
Non Committee Co-ordinator Profiles 
 
Website & Email Infrastructure                          Brad Phillips ZS5Z            
Hotline, Bulletin Scheduling & Database       Tony Mayall ZS5GR    031 7083078/073 3564758 
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, ZS0PMB-7 is the Durban-Bluff based Digipeater-Maintained by Shaun ZR5S  *NEW!* 
 
DSTAR:   DSTAR calling frequency is 145.375 MHz (See DSTAR News-Ed) 
 

 
 
 
 

Highway Hotline September 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 

 
September 2014 
 
7

th
               Brian     ZS5BR       082 823-6780   21

st
             Glen      ZS5GD        082 962-6681       

 
14

th
            Tony     ZS5ACB     031-7O82626(H)        28

th
            Gary       ZS5NK      031-7010109(H)   

 
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 
 

September 2014 
 
01-Sep  Martin Smith ZS5M     
01-Sep  Peter Wren ZS5PJW     
04-Sep  Bony Dupont - Spouse of Charly ZS5DU 
05-Sep  Jason Phillips ZU5Z - Son of Marion & Brad ZS5Z 
06-Sep  Kenneth Lowes - Son of Keith ZS5WFD 
07-Sep  Birgit Eggers ZU5BB - Sister of Gudrun ZS5GEL 
07-Sep  Adrian Jaros - Son of Paula & Malcolm  ZR5MBJ 
10-Sep Gary Potgieter ZS5NK    
12-Sep  Pravin Kumar ZS5LT     
15-Sep  Colin Ferguson  ZS5CF     
16-Sep  Phillip Mc Geoghegan  ZR5SAR    
18-Sep  Max Rossi  ZS5MAX     
20-Sep  Ray Pitts  ZS5RAY     
21-Sep  Craig Hardman ZS5CD     
23-Sep  Glen Duffy  ZS5GD     
26-Sep  Damien Roodt - Son of Amanda & Brian ZS5BR 
26-Sep  Brian Roodt ZS5BR     
27-Sep  Cheryl Holliday - Spouse Dave   ZS5HN 
27-Sep  Heather Trezona - Daughter of Dave/Carolyn ZS4DT 
28-Sep  Gwen Cook - Spouse of  Roy ZS5CB 
30-Sep  Chanelle Dupont - Daughter of Bony & Charly ZS5DU  
 
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 
 
September 2014 
 
5  Casual day 
6  IARU Region 1 SSB Field Day 
7  SARL YOUTH NET; IARU Region 1 SSB Field Day 
11  Closing date May RAE 
13  RTA Pretoria @ Innovation Hub 
16 HARC Monthly Meeting 
21  Region 1 General Conference, Bulgaria 
22  Region 1 General Conference 
23  Region 1 General Conference 
24  Heritage Day; Region 1 General Confer-ence 
25  Region 1 General Conference 
26  Region 1 General Conference 
27 HARC Swap Shop 
27  CQ WW RTTY Contest 
28  CQ WW RTTY Contest 
_____________________________________________________________________________________________________ 

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) 

mailto:admin@harc.org.za


DSTAR News:  (-Ed) 
 
Please note that the calling/ragchew Durban DSTAR simplex frequency is now: 145.375Mhz (Because if the new VHF 
Bandplan) 
 
Please note that there is now a weekly DSTAR net on HF on 7.048 Mhz on Saturdays at 15h00, run by Shaun ZR5S, the fellows 
usually have a SSB link-up talk a few kc’s down prior and after the net time. 
 
 

AGM  
 
Feedback: The HARC AGM went off very well, a new committee 
was chosen and as stated above, the remaining portfolios will 
be decided at the next committee meeting. Congratulations to 
the new committee and thanks to Dave ZS5HN for taking on the 
task of ad-hoc chairman for the 2

nd
 part of the meeting. 

 
BTW: Those who couldn’t make it, missed a good supper and 
pudding! 
 
Photo courtesy of HARC ‘Facebook’  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
________________________________________________________________________________________________________ 
 
Monthly Cartoon- this month – from Glen 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 
 
Continued from last month-Ed 
Reverse Burst™, "Chicken Burst", Squelch Tail Elimination™, Squelch Tail Eliminator™, or STE™: 
Some other common terms you might hear used in conjunction with CTCSS are "reverse burst", "squelch tail eliminator" or 
"squelch tail elimination", usually appreviated as "STE". 
 
An annoying problem showed up not long after PL was introduced. In a carrier squelch environment the squelch circuitry unmutes 
the speaker as long as the on-channel noise is gone. In other words, the user unkeys, and the receiver mutes as soon as the 
squelch circuitry seens the on-channel white noise. The amount of time it takes for the squelch circuit to decide that the carrier is 
gone determines how long the extended white noise burst (the "squelch tail") is present. Different manufacturers used different 
squelch closure times. Short is good, shorter is better, but if the squelch closure time is too short the mobile flutter rates interact 
with squelch closure times and the understandability of the users speech drops like a rock. And in public safety radio, actually in 
any land mobile radio, understandability is the whole purpose of the radio system. 
 
In a CTCSS / PL environment the receiver squelch is held open as long as the received PL tone is there. The problem was that the 
squelch was being held open for extra time because a carrier squelch circuit took less time to determine that the carrier was gone 
than the PL decoder took to decide that the tone was gone. This is due to the fact that the PL decoder circuit on the receiving end 
continued to give a valid signal until the receiving reed coasted to a full stop. Using "AND squelch" as mentioned above helped, but 
it is not a 100% cure for this problem. 
 
This "coasting" time lasts from 1/10 to 3/10 of a second (depends on the audio frequency and upon the mass of the decoding reed - 
the copper bannanas took longer than the mini-reeds) and is due to the "flywheel effect" that is present in all of the mechanical 
reeds. Some electronic decoders have a similar but shorter duration flywheel effect - and that effect shows up in any very sharply 
resonant audio filter (that's what causes a filter to "ring"). One friend of mine uses the very descriptive term "electronic inertia". 
 
In order to eliminate this squelch tail at the end of a transmission, the Moto engineers developed (and Moto legal both trademarked 
and patented) the "Reverse Burst" technique. 
The original design used an audio transformer on the encoder output, with the center tap of the secondary grounded. The two end 
points of the winding supplied the audio signal in phase and 180 degrees out of phase. The two contacts of a SPDT relay selected 
one phase or the other. When the user released the radio PTT button the relay immediately dropped out and the opposite phase 
from the transformer secondary instantly flipped the phase of the PL encoder audio tone by 180 degrees. About 150-200 
milliseconds later a timed-release relay actually unkeyed the transmitter. 
 
This relay circuitry created a burst of phase-reversed tone upon release of the PTT button that on the receiving end caused the 
decoding reed to slam to a stop, and just about when it was ready to start vibrating again (on the opposite phase), the transmitter 
shut off (causing the input carrier to disappear). As soon as the reed stopped the squelch circuit closed (shutting off the speaker), 
hence you'd never hear the squelch noise burst when the transmitter shut off. 
Note that the entire reverse burst circuitry was part of the transmitter - the only critical part of the receiver was that it used a 
decoder that had the flywheel effect. Later on some new developments in decoders allowed a reedless design to support reverse 
burst. 
 
Over the years Motorola used three different circuits to generate the phase shift used in the reverse-burst encoder. The first one, as 
mentioned above, used the grounded center-tap transformer and the drop-out relay selected one phase or the other before the 
delayed transmitter actually dropped off the air. A later circuit used the same relay but eliminated the transformer - they picked up 
the signal from either the input or the output of an inverting amplifier stage (tube or transistor). A modification on this circuit used an 
emitter follower stage and picked the audio from either the emitter or the collector. The third design dropped the amplifier stage and 
used an R-C phase shifter that took the tone signal as input and let the relay select the input or output of that shifter. The amount of 
phase shift was dependent on the audio frequency, so I suspect they didn't use this circuit for very long. 
 
The 180 degree shift was used initially because it was the simplest to generate - a transformer, an audio changeover relay and a 
timed-release relay - but it was abandoned, not because of how reeds respond, but because it is guaranteed to make the worst 
"pop" in the receiver audio when the tone phase change begins, especially if it happens to change at the peak amplitude of the sine 
wave. These days 180 degrees or 120 degrees are the most often used (and 120 degrees of advance is the same as 240 degrees 
retard). Industry Standard EIA/TIA-603C covers squelch tail elimination systems (including Reverse Burst) and describes two 
reverse-burst formats, 180 degrees and 120 (AKA 240) degrees, without recommending one over the other. It also specifies 250 
ms as the maximum time for audio cutoff upon removal of the CTCSS tone without a phase change, and 50 ms with a 120 or 180 
degree shift. Last I checked, Motorola is the only major manufacturer that uses 120 degree shift; Kenwood, Icom, Vertex, and most 
others all use 180 degree shift. 
 
Here's a classic photo of a 120 degree phase shift courtesy of Bob Meister WA1MIK. The top trace is the PTT signal releasing; the 
bottom trace is the encoder output. The 2/100 of a second time difference between them is the latency in the station control 
electronics. 
During the reverse burst time period the reverse phase slams the decode reed dead in its tracks - which in turn clamps the receiver 
squelch closed right now. By the time the transmitter actually drops off the air (about 2/10 of a second later) the receiver speaker is 
already muted - which results in no burst of squelch noise being heard. And if the carrier happens to stay on after the burst ends, it 
won't matter as the reciever audio mute circuitry has already muted the speaker, and there is no tone present to cause it to open 
again. 
Ever since the Motorola patent expired most radios use reverse burst for eliminating squelch tails. Until that happened the only 
other method that would eliminate the squelch tail was to pinch off the PL encode tone about 300 milliseconds before transmitter 
shut-down (this was jokingly called "chicken burst"). The pinch-off method is most commonly found in the tube-era RCA (500, 700 
and 1000 series) radios, and to a lesser extent in Marconi, Kaar, and Johnson. The GE tube-era Progress Line and Mastr-Pro 
series used it, the later Mastr-II was designed after the reverse-burst patent ran out, and used phase inverting STE. 



 
Overall, the phase changing reverse-burst system is preferred over the tone-pinch-off method; some of the tone decoders used in 
the cheaper radios can take as much as 7/10 of a second to decide that the tone is gone (or up to 4 seconds in an Alinco). 
 
For those that have a non-reverse-burst radio, and want to add it, look at the data sheet and schematic for the RB-1 module on the 
Communications Specialists page at this web site. The unit is long out of production, but is easy to duplicate. All it takes is a quad 
op-amp and a handful of components. All Com-Spec products that generate reverse-burst use 180 degrees. 
 
Mixing brands of radios on one repeater can cause problems as some only respond to 180 degrees (Kenwood is one), and others 
only respond to 120 degrees (many Motorola radios). If you use a radio with a 120 degree encoder on a repeater that expects a 
180 degree shift you will not get a nice clean signal dropoff (or a vice versa situation). As I said above, as far as I know Motorola is 
the only company to use 120 or 240 degrees, everybody else uses 180 degrees. The latest series of radios in the Motorola 
Professional line has attempted to resolve the fact that Motorola was locking themselves out of sales of user radios on non-
Motorola repeaters: they now offer the ability to program either a 180-degree or 240-degree phase shift on a per-channel basis. 
 
A final comment on reverse burst: 
Reverse Burst was invented over 50 years ago and the patent has long run out. Kenwood, Icom, Yaesu, et al all have it in their 
commercial radios, yet the various amateur radio manufacturers haven't put it in their amateur market products, even as a menu 
option (and since the tones are all CPU-generated, it wouldn't take ANY new hardware, just a few lines of programming code - 
which already exists in the commercial products, and has for years).  
Why are all modern amateur radio products locked out of proven technology that was developed 50 years ago ? Especially when 
the same manufacturers have it in their commercial products? 
What ALL of the Japanese radios need is real reverse-burst, selectable for either 120 or 180 degree phase reversal, or at a 
minimum just removal of the PL encoder tone followed by 1/4 to 1/3 second of dead carrier starting when the PTT button is 
released. 
 
Continuous Digital Coded Squelch System (CDCSS), Digital Private Line™ (DPL™), Digital Channel Guard™ (DCG™), etc. 
The "Continuous Digital Coded Squelch System" (CDCSS), was the follow-on to CTCSS (but some books use "Code" instead of 
"Coded" in the name). Instead of a constant low frequency tone, CDCSS superimposes a continuous repeating data or code stream 
of 23-bit square wave digital data words on the transmitted signal at a bit rate of 134.4 bits per second (with a tolerance of + or - 0.4 
bps). The system is referred to as Digital Private Line (or DPL) by Motorola, and likewise, General Electric's implementation of 
CDCSS is referred to a Digital Channel Guard (or DCG). Just as happend in the tone PL system, Motorola's trademarked name 
has become a generic and I'll use it here. 
 
DPl is new enough that generally you will find that if a radio has DPL encode it will also have decode - not like the early ham rigs in 
the tone era that offered encode only, if they offered tone at all. 
In the same way that a single DPL tone would be used on an entire group of radios, the same DPL code is used in a group of 
radios. The international standard TIA-603-C defines 83 codes but some manufacturers offer as many as 104. Try to stick with the 
standard 83 codes.The DPL system is based on a (23,12) Golay code. The (23,12) notation tells us it is a 23-bit Golay word with 12 
data bits included in the total 23 bits. Each bit is 7.5 msec in length, for a total of 172.5 msec. The first three bits of the 12 data bits 
are a "start" code with a fixed value of "4" (or 100 in binary), followed by 9 bits that are the actual programmable DCS code. They 
are written as three octal digits (Octal means that the legal values are from zero to seven). In other words, DPL 023 is actually sent 
over the air as 4023, but since the leading digit 4 cannot be changed everybody drops it from their code tables and most drop it 
from their documentation. 
 
Despite the fact that 9 bits should provide 512 codes there are only 83 codes that should used. The others are dropped from the list 
as they can create a false positive as the codeword is serially shifted into the decoder (in other words there are many codewords 
that can be mis-detected). This is because the system cannot identify the start of a 23-bit DPL data frame. For example, "+023", 
"+340", "+766", "-047", "-375" or "-707" all result in the same 23 bit pattern, but shifted in time. There is lots more information on 
Golay codes on the web, so I will not go into those details here. 
 
For more technical details on DPL see this excellent Mike Blenderman technical article, or this article. The Mike Blenderman article 
goes into detail about what makes up a valid code and why both the "synonym" and "inverted" codes exist. The "inverted" codes 
exist only to account for polarity inversion within the receiver, they don't double the number of codes. 
 
DPL systems don't need any tone-pinch-off or reverse-burst / STE games, since the system was designed from the start with a 
"close the squelch now" message at the end of every transmission: a 1/5 second burst of 1010101... data bits (i.e. square waves) at 
the main clock frequency (268.6 bits per second or 134.4 cycles per second). Every manufacturer whose radios have digital-coded 
squelch also has implemented this turn-off code. It's part of the EIA/TIA standard. 
 
Some radio systems use both a PL tone decoder and a DPL code decoder on the same receiver. In many cases they use (and 
publish) the CTCSS tone for user access and reserve the digital code for control operator functions. If you ever expect to use both 
tone and DCS on the same channel, then DON'T use 136.5 Hz or 131.8 Hz on th esame channel as DPL! 
 
Why? Due to the well-known DPL "kerchunk" problem. The designers of DCS made a poor choice of data rate, especially of the 
turn-off signal. When the user unkeys the DPL radio transmits the standard 1010101... turn-off code for about 200ms. This looks 
like a 2/10 of a second burst of a perfect 134.4 Hz square wave on a scope and the frequency is close enough to 136.5 Hz and 
131.8 Hz to cause any on-channel receiver using either tone frequency to falsely decode the turnoff code as a 200ms "kerchunk" - 
and 136.5 Hz gets hit much more often. 
 
From an email to repeater-builder: 
...although a good tone decoder will have an acceptance bandwidth of about 1.1%, some are a bit wider in order to improve decode 
time. A 136.5 Hz decoder with a 1.54% bandwidth would accept 134.4 Hz, whereas a 131.8 Hz decoder would need a 1.97% 
bandwidth to accept 134.4 Hz. All other things being equal, I would expect 136.5 Hz to exhibit a higher degree of false decodes.... 



And a really good decoder would recognize that a square wave CDCSS turn-off code had been received (instead of a sine wave) 
and not false decode on the 1010101... pattern. 
Digital (DPL) squelch takes just a little bit longer to initially decode and open the squelch than tone (CTCSS) squelch. Digital 
squelch is also a lot less prone to false decoding than tone squelch, as the digital data contains some error correction information. 
Digital squelch, however requires considerable more bandwidth in the low audio spectrum. A poor low frequency response in the 
transmitter or receiver may have minimal effect on a CTCSS tone signal but may seriously degrade a wider bandwidth DPL signal 
since the digital square wave containing multiple frequency components. The audio distortion risk is especially high if the poor 
audio frequency response happens to have a phase or frequency linearity problem where some frequencies are delayed more or 
less than others. The 23-bit words must be detected error-free to decode proerly and to allow the error correction to work properly. 
This is especially true with the older Motorola hardware based decoders, but some of the software based implementations are a 
little more tolerant. Some of the digital squelch circuits are designed such that once they unmute the receiver audio they relax the 
requirements for continuous error-free data for the duration of the carrier, thus allowing the input signal to momentarily drop out 
without requiring the longer initial decode time when it returns. 
 
Technical issues: 
You will find that many radios that were made pre-DCS are not worth the effort to modify or adapt for DCS service due to 
insufficient modulation bandwidth problems. The square edges of the digital modulation require the response be flat down to almost 
DC in both the receiver (for decoding) and the exciter (for encoding). Insufficient bandwidth shows up as rounded corners on the 
data stream pulses and the distortion slows down or prevents decoding, especially in the presence of on-channel noise. 
 
The quote below is from Stephen Hajducek N2CKH: 
Unlike CTCSS, the DCS signal spectrum occupies considerable more bandwidth. A poor low frequency response in the transmitter 
or receiver may not seriously distort a single frequency (tone) signal but may seriously degrade a wide band signal containing 
multiple frequency components (a CDCSS code). The distortion risk is especially high if the frequency response delays the wide 
band frequency components.  
 
DCS is operated at a low baud rate (134.4 bits per second) and because DCS may have extended periods of all ones and zeros 
almost all components in the transmitter and receiver chain must be flat down to at least 2 Hz or even lower. This requirement 
means that certain transmitters and receivers must be modified before they are capable of DCS operation. Phase modulators, in 
particular, need special consideration because they theoretically are incapable of being directly modulated by DC, unlike direct FM 
modulation methods. Clean low frequency response is the primary requirement for DCS systems.  
 
You will fined that it is extremely important for the receiver and transmitter to be on frequency to achieve maximum performance of 
the DCS function. Errors in the transmitter and receiver frequencies show up a the discriminator output as a step function. Because 
of the long time constant required for the low frequency response, a step function can block the decoder momentarily. With DCS, 
error correction is necessary. But if too many errors occur, you may experience some blocking out of the decoder. Errors can occur 
because of unwanted low frequency energy. The DCS decoders can be affected by voice energy that falls below 300 Hz. Some 
radios do not remove this energy before transmission and can cause voice blocking of the decoder. An audio filter that removes this 
low frequency energy from the microphone audio before the transmitter modulator is necessary for reliable DCS operation.  
 
Before you start modifying your radio to operate DCS, make sure your service monitor is DCS capable. Some older monitors 
require modifications to obtain the low frequency audio response needed for DCS operation. If in doubt, contact the manufacturer. 
A comment on DCS code selection, from an email sent to repeater-builder: 
We ran into a situation where the local Motorola shop sold a local entity a repeater and several portables programmed with a DPL 
code that only certain models of Motorola have. We checked every Kenwood, Vertex, and even some other Motorola models 
available to us and none could do this particular code. 
This is why you want to stick with the 83 standard codes from the TIA-603-C standard. 
The TIA-603 list of 83 codes is almost impossible to find on the web as every manufacturer publishes their own "expanded" list so 
here it is, sorted by code and grouped by first digit. I highly recommend chosing a code from this list, as these have minimal 
duplications, and a low likelihood of falsing: 
   
Standard 83 Digital Coded Squelch Codes 
0nn 1nn 2nn 3nn 4nn 5nn 6nn 7nn 
023 114 205 306 411 503 606 703 
025 115 223 311 412 506 612 712 
026 116 226 315 413 516 624 723 
031 125 243 331 423 532 627 731 
032 131 244 343 431 546 631 732 
043 132 245 345 432 565 632 734 
047 134 251 351 445   654 743 
051 143 261 364 464   662 754 
054 152 263 365 465   664   
065 155 265 371 466       
071 156 271           
072 162             
073 165             
074 172             
  174             
A few words on "Private Line" (and "Digital Private Line")... 
Back in the early 1950s someone at Motorola made an unfortunate decision when they used the word "Private" as the first word in 
their trademark. This choice has caused confusion for over 50 years, and some unethical salespersons have capitalized on the 
confusion.   FRS radio manufacturers continue the confusion even today - look at their use of the words "Privacy Codes" on the 
packaging and in the user manuals. Some of the text used is almost deceptive, an uninformed newbie would think that the radio 
encrypts... To be perfectly clear on the topic, using CTCSS (or CDCSS) does not give you privacy from being heard, it simply gives 



you the ability to switch your decoder on and to not hear ANY OTHER activity on the channel (as long as the other users are using 
no tones / codes, or different ones). 
 
Anyone using tones (or codes) is simply adding an extra signal to their otherwise normal FM modulation. This gives them a false 
sense of privacy but anyone can listen in with a carrier squelch radio if they want to. All they have accomplished is that they are not 
bothered by any other signals unless those signals also carry the same tone. 
In short, you get no privacy from "Private-Line." 
In closing, a couple of paragraphs from Wikipedia:   (but Wikipedia pages change, what you see if you go there today may be 
different) 
Family Radio Service (FRS), PMR446 and other "bubble pack" radios often use from 10 to 38 different CTCSS tones (the number 
depends on the manufacturer), usually erroneously called "sub-channels", or "privacy codes" in the sales literature. While these do 
not add to the available number of conversations which can take place at once in a given area, they do reduce annoying 
interference experienced by users that enable the use. However they do NOT afford any privacy, no matter what the sales literature 
says. A receiver with the tone squelch turned off (i.e. in carrier squelch mode) hears everything. And turning off the tone squelch i s 
trivially easy to do. 
It is a bad idea to use any coded squelch system to hide interference issues in systems with life-safety or public-safety uses such 
as police, fire, search and rescue or ambulance company dispatching. Adding tone or digital squelch to a radio system doesn't 
solve interference issues, it just covers them up. The presence of interfering signals should be corrected rather than masked. 
Interfering signals masked by tone squelch will produce apparently random missed messages. The intermittent nature of interfering 
signals will make the problem difficult to reproduce and troubleshoot. Users will not understand why they cannot hear a call, and will 
lose confidence in their radio system. In a worst-case scenario in a life safety environment a missed message, or a misunderstood 
message, will result in one or more deaths. 
 
Contact: 
The author, Mike Morris WA6ILQ, can be contacted at (callsign) //at// repeater //dash// builder //dot// com. Yes, the email address is 
disguised on purpose, there are too many address sniffing spambots out there. 
Credits / References: 
The author would like to acknowledge the contributions of the following fine folks to this article (and because there are so many, to 
not show favoritism they are alphabetical by last name): Don Best N6ALD, Bruce Carpenter W3YVV, Kevin Custer WJ8G, Nate 
Duehr WYØX, Stephen Hajducek N2CKH, Dave Kaar KA9FUR, Jeff Kincaid W6JK, Eric Lemmon WB6FLY, Eric Lowell W1EL 
Doug Marston WB6JCD, Robin McCray W3RSM, Neil Mckie WA6KLA, Bob Meister WA1MIK, and Lou Sturm N6LHS, 
120 degree phase shift photo © Copyright 2008 by Bob Meister WA1MIK, as are the reed photos. 
"Private Line", PL, "Channel Guard", "CG", "Quiet Channel", "QC", "Vibrasender", "Vibrasponder", "Call Guard", "Quiet Tone", "QT", 
"ToneLock", "Electronic Tone Squelch", "ETS", "Reverse Burst", and a bunch more are trademarked terms and are used here for 
educational purposes and no infringement is intended. 
Article text and hand-coded HTML © Copyright 2008 and date of last update by Mike Morris WA6ILQ     (callsign) /at/ repeater-
builder /dot/ com 
Last revised 08-Aug-2014Last revised 13-Jan-2014-The information presented in and on its pages and in these modifications and 
conversions is © Copyrighted 1995 and (date of last update) by Kevin Custer W3KKC and multiple originating authors. All Rights 
Reserved, including that of paper and web publication elsewhere. 
 
Finis-Ed 
________________________________________________________________________________________________________ 
Another article from Rob ZS5RHS:The nightmare of obsolescence in the component and other industries 
Compiled by Hans van de Groenendaal: 
 
Obsolescence can be a nightmare for electronic component suppliers as well as for the electronics manufacturing and allied  
industries. Component suppliers want to maintain minimum stock levels, or hold no stock and import against firm orders. The 
electronics manufacturing industry has to honour guarantees and therefore needs to keep stock to support repairs for a period of 
time. 
EngineerIT invited experts in the industry to discuss the problem of obsolescence and to give their views on some of the burning 
issues. The first question we asked was: “In your view, what are the principal causes of obsolescence in the distribution of 
electronic components?” 
Murison Kotzé, managing executive, Tellumat believes that obsolescence is a natural result of progressive improvements in 
technology. He says “The word has a negative connotation, but if there was no obsolescence it would mean that we’re not 
improving on the components being produced. Manufacturers of electronic components design their products with the latest 
technologies in mind but also understand that if they don’t guarantee longevity of supply that their end customers will be hesitant to 
design these components in. If a manufacturer finds that the components it uses are becoming obsolete for a specific design, then 
I’d venture to say that either the manufacturer is producing a product that hasn’t gone through a design revision in a really long time 
or it was a poorly selected part during the design process.” 
Arnold Perumal, technical director, Avnet Kopp points out the problems that obsolescence present to industries that have products 
with long life-cycles. He however agrees that every day, in industries all over the world, critical semiconductors become unavailable 
from the original manufacturer, even though there is a continuing need for them. “Newer technological processes come into effect, 
resulting in older manufacturing processes being voided, together with the components that are using the older processes. The 
average lifecycle of a semiconductor can be as little as two years, typically driven by volume requirements in consumer 
applications. The same technology is often adopted by customers who have significantly longer lifecycle requirements. In many 
cases customers in industrial, defence and aerospace have production requirements which can exceed 20 years.” 
 
To be continued in next issue-Ed 
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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.(Presently at the New Germany Nature Reserve) 
 
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                                                                                                                                                                                                                                                                
Pravin ZS5LT 
Tuesdays 19h30 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  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 
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.  
 
PMB-Dbn Link:09 November: ZR5S reports: "I have built and commissioned a X-Band repeater up at Hilton to extend the HARC 
145.625 Kloof repeater coverage into the Midlands. The 2 Alinco transceivers are controlled by a Linux PC running the AllStar 
software. AllStar is a HAM modified telephone PABX soft switchboard application. For the end user in the Midlands, you simply 
would transmit and receive on a frequency of 434.5625MHz (88.5 tone). You will be heard in Durban. Similarly, Durban users on 
the 625 repeater, will be heard in PMB on 434.5625. Please use it and report any problems. My next project will be to use this 
same Durban link to automatically join the HARC weekly evening nets onto our linked repeater network. It will automatically 
disconnect at the end of the net." 
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