
  
 

 

 
                                    
 

 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 

 
 
EXECUTIVE COMMITTEE 

                                                                              
Chairman:  Keith Lowes         ZS5WFD     082 685-6666 
Vice Chairman: Brad Glen   ZS5BG        082  994-3331 
Secretary:  Odette McManus  ZR5OD       073 450-2196 
Treasurer:  Odette McManus  ZR5OD       073 450-2196 
Member:              Brian Roodt          ZS5BBR     082 823-6780 
Member: Craig Hardman     ZS5CD        082 459-6940 
Member: Brad Philips   ZS5Z           082 990-6533 
 
 Committee Coordinator Portfolios 

 
PR, PIO & Technical  Craig Hardman     ZS5CD         
Hamnet, Sporting Events                     Keith Lowes         ZS5WFD       
Media Liasson    Brian Roodt  ZS5BBR       
Website, Email  Infrastructure              Brad Philips           ZS5Z             
Repeaters     Bradley Glen ZS5BG & Brad Philips ZS5Z             
Awards, Youth & Contesting                Whole Committee 
 
Non Committee Co-ordinator Profiles 

 
Hotline, Bulletin Scheduling & Database  Tony Mayall           ZS5GR          031 7083078 
LION Liaison             Jo Boes        ZS5JO          031-7053591 
Clubhouse & Library                                 Derek  Mcarnus     ZS5DM         031-3039563(O)031-7673719(H)  
 

 
     HARC Repeater Information 
 
VHF  Kloof  145.625Mhz   (Rptr Tx) & 145.025MHz (Rptr Rx) 88.5Hz CCTSS access tone(Dual Squelch). 
  Alverstone 145.600Mhz (Rptr Tx) & 145.000Mhz (Rptr Rx) 88.5Hz CCTSS access tone-under test 
   
                                                                                                                                                                                                                                                                                               
NATURN UHF   Kloof  Ch 1       434.650Mhz(Rptr TX) & 433.050Mhz (Rptr Rx) 
                           Ridge Road            Ch 3               439.025Mhz (Rptr Tx) & 431.425MHz (Rptr Rx)     
                           Kensington             Ch 6                    439.275Mhz (Rptr Tx) & 431.675Mhz (Rptr Rx) 88.5Hz CCTS 
 

APRS: 144.800Mhz, ZS0DBN is our Durban based Digipeater-Maintained by Shaun ZR5S  
 
______________________________________________________________________________________________ 

Highway Hotline November 2010  



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 treasurer@harc.org.za or faxed to 0866 225 680. Direct 
payments to the Treasurer, cheques may be sent to P.O. Box 779 New Germany 3620.  

 
______________________________________________________________________________________________ 

 
BULLETIN PRESENTERS 

 
November 2010 
 
7

th
        Brian     ZS5BBR      082 823- 6780               27

th
      Derek    ZS5DM     031-3039563(O)031-7673719(H)          

 
 
              
                            
14

th
      Tony      ZS5ACB   031-7082626                   28

h
       Gary       ZS5NK     031-7010109              

 
 
              
 
 
 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 

November 2010 
 
11-Nov ZU5L           Lesley Rahmer  Spouse of Gerd ZR5R 
12-Nov ZU5WLD     Wesley Du Preez    
13-Nov ZS5PS        Paul  Smit    
14-Nov ZS5JO        Jo  Boes   
14-Nov                    Jenny  Mc Allister  Spouse of David ZR5CK 
14-Nov                    Colleen Wren     Spouse of Peter   ZS5PJW 
22-Nov ZU5N          Niall Hardman    
22-Nov                     Lynda Jaros Daughter of Paula & Malcolm  ZR5MBJ 
22-Nov                     Caelin  Roodt  Daughter of Amanda & Brian ZS5BBR 
22-Nov ZS5RS        Rudi Smook    
26-Nov ZR5CK        David Mc Allister  
29-Nov ZS5TC        Trent  Saunders   
 
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 
November  2010 
 
6  ARRL CW Sweepstakes 
7 National Marine Day; ARRL CW Sweepstakes 
11  Armistice Day  
14 Remembrance Sunday 
16 HARC Committee Meeting + Club Meeting 
18  Leonids meteor shower, 05:55 
20  SARL Field Day; ARRL SSB sweepstakes 
21  SARL Field Day; ARRL SSB sweepstakes 
24  SARL Club CW Sprint 
27  CQ WW DX CW Contest 
28 CQ WW DX CW Contest 
30  Closing Date SARL Nominations 
 
_______________________________________________________________________________________________ 

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) 

 
 



 
An Article Received From Ian ZL2AIM 
 
From the Land of the Long White Cloud.  October 2010  de ZL2AIM 
 
Since arriving in New Zealand in November 2007, there has never been a dull moment on the bands as they always 
seem to be very active, unlike the 2 years prior to November 2007 when I lived in South Africa and the bands seemed 
quite dead.  I don’t think it has anything to do with the suns activity, but probably is due to the fact that I live out in the 
country and we have no QRM /QRN to worry us.  I still use the same G5RV antenna. Maybe it is something to do with 
the good “ground” that we have as I am quite sure it is always wet just a few feet under the topsoil. We do have the 
Tairua River running past the bottom of our garden, so maybe that keeps the soil damp! 
 
Anyway, having said all that, I have experienced a few weeks of lousy DX.  What I did notice with the propagation was 
the A index climbing from 3 up to 30!  Now, you folks know that I know nothing about propagation, but what does stick 
out in my mind is what I learned from Gary ZS5NK and that is the A and K must be very low numbers and the Solar Flux 
must be high numbers. So during that time of the high A index, I made very few contacts. It was just like the months 
before I left South Africa and the bands were quite dead.  But one must not just trust in the propagation numbers, one 
must get on the bands and call!  There were many evenings that I made zero QSO’s and that was frustrating for me. 
However with some persistence I did manage to keep my logbook ticking over. Recent activity; 
 
30 metres got me Hungary, Serbia, Italy, Hawaii, Madeira Island, Macedonia, Ukraine, USA, Portugal Latvia, Serbia, 
Cyprus and Romania 
20 metres got me a few new States for WAS as well as Hawaii, Kuwait, Bulgaria, Hungary, Serbia, European Russia, 
Australia and Mariana Islands. (Just shows my ignorance as I had never heard of the Mariana Islands until then!) 
40 metres hooked me Guadeloupe, Belgium, Lithuania, Hungary, Chile, Slovenia, Cuba, France, Madeira Island, Spain 
and Australia 
17 metres  Fiji,  Japan (a great CW ragchewer Masa JF6CHY.)  It is so nice to have a real ragchew on CW with a 
country that does not use English as its main language. 
 
During the lull in the band activity, I took out my OHR100 80m QRP transceiver. I had not used it for some time as the K2 
certainly is a far superior rig.  Eighty metres is not a band that I would normally use.  The OHR was still going strong and 
was capable of putting out 7.2 watts as measured by my homebrew dummy load / watt meter. (You may remember that I 
had repaired the OHR100 with the help of emails from Adrian ZS1TTZ.) The dummy load / watt meter is a 30 minute 
project that I copied from the Elecraft DL1. The DL1 dummy load can handle a full 20 watts (continuous) and more 
intermittently. Its SWR is less than 1.3:1 through 225 MHz. It includes an integral RF detector for use with a voltmeter, 
allowing you to accurately calculate transmit power.  It consists of 6 resistors (to make up 50 Ohms) a capacitor and a 
diode. The chances are that you already have those components in your junk box.  So it is a piece of old takkie to 
connect your multimeter on to the wires and read off a voltage which via a graph you can convert to RF watts out.  It’s 
accuracy is typically 10%. 
 
I have just worked Hawaii quite a few times on various bands which of course is very easy for me as it is only 7,000 kms 
away and lots of salt water in between!  But I do remember the excitement on one February morning in 2005 in Pinetown 
when I got a phone call from Colin ZS5CF telling me that Hawaii was booming into South Africa and that he was working 
a station in Div 6.  Colin knew that I wanted Hawaii very badly for my WAS and hence his phone call.  The Hawaii station 
kept on saying that he wanted to QRT as his dinner was waiting for him, but I so wanted that callsign in my logbook.  The 
station that he was working was very longwinded and already the signals from Hawaii were starting to fade. However 
with a bit of patience, I did manage to work him albeit I had to up my power to 300 watts into my G5RV!  I have worked 
Hawaii on 17m, 20m 30m and 40m from ZL. 
 
I started to write this a few days ago, and the propagation gods have been kind to me as the bands are now hotting up 
once again.  The best times for me seem to be between 4 and 5 pm local, but have also had some nice qso’s during our 
local day time.  
 
Some weeks ago my friend Raymond G4NJW emailed me about “The New Carolina Windom”  by Len K4IWL.  That is 
copyright so the link is http://www.hamuniverse.com/k4iwlnewwindom.html 
Raymond claimed that this New Carolina Windom is better than his G5RV. Well that is like waving a red flag in front of a 
bull!  So I decided to build one and prove him wrong.  Bear in mind that 99% of my contacts have been with the G5RV or 
a long wire for 160 metres.  The wire I had. I just used insulated wire that I had in my shack.  The 4:1 balun I thought I 
had until I was reminded by Raymond that there is a difference between a voltage and a current balun.  I have a box full 
of toroids, but have not got a clue as to what is what. I needed a T250-2 Red but was not sure if any of my toroids fitted 
that description. So I ordered from MFJ their MFJ-913 4:1 current balun and it arrived in New Zealand within 1 week of 
ordering.  The choke was another story, but Raymond came to the rescue and sent me some ferrite tubes out from UK.  I 
did manage to get some that would fit RG58 cable so used them for the antenna.  I had decided to make one that would 
be resonant at 3.500 mHz but found that the total length of 40.85 metres was just too long for the available trees that I 
had in my garden.  So on the day of erection, I had to cut the wire to have a total top of 20.42 metres cut into one length 
of 7.72 metres and one length of 12.7 metres.  The vertical part was 3.05 metres of RG58 plus 160 mm of RG58 loaded 
with ferrite tubes.  That part I heat shrinked to hold all the tubes together. 
Basically the NCW that I built is cut for 40, 20, 15 and 10 metres, but will operate on 80, 30 and 17 metres with the use of 
a tuner. I use the Elecraft KAT100 tuner for all my tuning operations.  
 
I got the antenna up yesterday and so far it has exceeded my full size G5RV by between 1 and 2 S points!   I worked 
Florida USA and Estonia on 30 metres  using 100 watts and then had a QRP / QRP with 5 watts to a Elecraft K1 in 
Australia and got a 569 for a distance of 2237 kms. 



So without a doubt, it would appear that the New Carolina Windom is a far better antenna than my droopy G5RV. Just 
got on to 20 m and worked a station in Stalingrad who was using a 4 element yagi and asked me what antenna I was 
using. 
 
Now I must admit defeat to Raymond and agree that the New Carolina Windom is a far better antenna than my G5RV 
which has served me so well over the years.  
 
Good DX de ZL2AIM 
    
 

 
Another Article from Craig ZS5CD 

THE REAL SWR PAGE! 
Used with the kind permission of Stephen C. Ward, WC7I   see  www.wc7i.com 

This article is in 2 parts, all about....... 
 

 Part 1. Where the energy really goes in an antenna system.  
Will a high SWR blow up my transmitter?  
( No, it will not, but POOR TUNING can.)  

 
Part 2. Antenna SWR Should NOT measure 1:1 in Simple Antennas!-Next issue-Ed 

------------------------------------- 

PART 1 
---The Reflection Section---  

The purpose of this section is to explain what happens when un-used energy comes back down the coax from the 
antenna.  

 

 

 
(Center conductor only of coax shown) 
Rf moves both ways in center conductor of coax! 

Here are some simple truths that you probably knew before you got here, but when they are all put together, you will 
have 7 different things happening.  

It is a little difficult to keep track of all 7 things that are happening, but this section will try to help you do that. Please go 
slow here. Take breaks if you would like to.  

It helped me to draw diagrams of all this. Please feel free to stop and grab some paper to draw a diagram or two, or 
more.  

This page is the most difficult page to understand of all the pages in this site. It uses high school algebra but I show you 
every move. Please feel free to skip all the math stuff, but please read the discussion parts so you can learn what is 
really going on.  

The simple truths start here.  

�  Your SWR meter reads the reverse energy in a coax, and converts that number into a value called the "Standing 
Wave Ratio". That number has very little meaning. The value is when you convert that number back into what it 
measured in the first place, which is the percent of returning energy. That is why you need a SWR meter.  

�  You should always use an antenna tuner. It goes near your rig, in the shack. Its duty is to match your antenna and 
coax to the impedance of your rig, not to change the SWR in the coax that goes from the antenna down to the antenna 
tuner. Many radios have tuners built in. Some tuners are automatic.  

�  Electrical energy moves forward and backward in a coaxial cable and in ladder line. (Everything I tell you about Coax 
is also true for ladder line, except that ladder line has far less loss.)  
�  Electrical energy moves forward because the generator (your rig) pushes it toward the antenna.  
�  It moves backwards because the antenna can not absorb all the energy, so the un-absorbed energy goes back down 
the coax. (The absorbed energy is converted into Electro-Magnetic energy and is transmitted out into space.)  
�  The reflected energy will be re-reflected when it reaches the tuner or the tuned circuit in the output stage of the 
transmitter. NO LOSSES happen at the reflection points, and your rig will not blow up because reflected energy got into 
the tuned circuit.  
OK, nothing is perfect, and there will be a very very small amount of resistance in the coil and capacitor in the tuner 
which will create a very small loss, but it is truly tiny. (0.01 dB is a good estimate) This is absolutely true, Honest!  
�  There are usually two coaxial cables between the transmitter and the antenna.  
 



 
Typical station setup using swr meter and tuner. 
Note that everything between the transceiver and the "air" in drawing above  
is considered as your "antenna system" referenced later in the article. 
 
 

Coax #1 in drawing above is usually quite short, and coax #2 is far longer because it goes from your desk (tuner) up to 
the antenna.  

Controversy ahead.  

The following information is absolutely correct, no matter what you have heard from your engineering professors or your 
favorite ham radio magazine.  
I know you can read many articles that disagree with what I have written here, but I have some important people who 
agree with me.  

The two most important people who agree with me are:  

L. B. Cebik, W4RNL  who has written many articles for the ARRL on transmission lines and antenna tuners.  
http://www.cebik.com  

and  

M. Walt Maxwell, W2DU who has written the book "Reflections:Transmission Lines and Antennas". This book was 
published by the ARRL.  
See source for his book at bottom of article.  

and while not a person, just as important. . . .  

The ARRL Antenna Book, published by the ARRL.  
(See a source for it at bottom or article)  

Note from the author : This statement is not to imply that L. B. Cebik, W4RNL and M. Walt Maxwell, W2DU have read 
this web site and sent me a message telling me that they approve of what is written here. What it does mean is that 
nearly 100% of what is here comes from what they have written in books or on the internet. I did not create these 
thoughts, but I report them in as simple a manner as I can. Naturally, I agree with them and believe them to be absolutely 
correct.  

The reason this is controversial is because so many people have been told a different story. When you hear any story 
over and over again, it becomes part of the "common knowledge" of the culture, and it tends to be considered the truth, 
even when it is clearly not true at all. That is what has happened here.  

This is the last, but long, simple truth.  

The antenna tuner adjusts the electrical length of the antenna and coax #2 so that the reflected energy has the 
exactly correct phase to be re-reflected at the antenna tuner. When the tuner is correctly tuned, no energy gets back into 
coax #1. An SWR meter is usually placed into coax #1 as a tuning aid, to measure the reflected energy. That meter will 
show an SWR of 1:1 when the reflected energy has been 100% re-reflected.  

Coax #2 still has reflected waves because of the mis-match between coax #2 and the antenna, but those reflections will 
be re-reflected at the tuner and they will add to the transmitter energy output. It may seem strange that the system is 
resonant and still has reflections due to mismatched impedance, but the coax and antenna are not the same impedance.  

Actually, except for the losses in the coax, 100% of the energy that leaves the transmitter will be radiated out of 
the antenna, no matter how high the SWR, because of the re-reflection. A high SWR will create a higher loss in the 
coax because a higher amount of energy travels backwards in the coax. This energy going backwards is subject to the 
same losses as the forward moving energy.  

The tuner provides a conjugate match (equal magnitude but opposite reactance) for the system from the antenna tuner, 
through coax #2, to the tip of the antenna ends. This makes the antenna appear to be resonant, and coax #2 becomes 
the correct electrical length for re-reflections to happen.  

Many authors have stated that an antenna tuner tunes coax #1, but has no effect on coax #2 or the antenna. That is not 
a good explanation. A much better explanation is that when the antenna and coax #2 are tuned, the tuner can re-reflect 



the reflected energy from the antenna. That is one important reason reflected energy does not get into coax #1. The 
other reason is that since coax #2 is now without reactance at the matching point, the impedance of coax #1 (50 ohms) 
exactly matches the impedance of coax #2 (50 ohms) so no reflections happen at the front end of the tuner and all the 
transmitter energy gets through to the tuner and into coax #2.  

This is a very sticky point. According to M. Walter Maxwell in his book Reflections:Transmission Lines and Antennas, 
published by the ARRL, on Page 13 - 4, he says " The antenna tuner really does tune the antenna to resonance, in 
spite of opinions to the contrary of those who are unaware of the principles of conjugate matching. The tuner 
obtains a match, by which all reactances throughout the entire antenna system are canceled, including that of 
the off-resonant antenna, thereby tuning it to resonance."  

 
An even better way to describe what happens is to point out that the specific spot called the "matching point" is where 
the impedance is 50 Ohms with zero reactance and it exactly matches the impedance of coax #1 at that point. There is 
really no need to claim that coax #1 or coax #2 have been tuned, because it is the "matching point" that is connected to 
coax #1, not the complete length of coax #2.  

 

Please be patient here. This explanation has lots of steps, and each one is critical to understanding what really happens 
in the coax of an antenna system that is not perfectly matched.  

This is the end of the simple truths.  
The explanations are below.  

The antenna tuner can not change the SWR of your antenna, or its coax, so you will need to follow these 7 steps to see 
what actually happens with a higher SWR than the SWR meter in coax #1 says is there. The SWR meter is reporting on 
that very short connection between the tuner and the rig, not the coax that goes between the tuner and the antenna, 
but that is "where the action is."  

There are 7 things you need to know. First, I will list the 7 things, and then each one will be explained in detail.  

The reason this following information is not well known is because most people do not take the time to understand each 
step that follows.  
Each step is easy if you go slow and draw things out on paper. You will gain quite a lot of understanding of what really 
happens to a signal in a coax if you go slow, and have patience. Do not read quickly. Do not continue on if even one little 
thing is not clear to you. You will be proud of yourself if you learn this.  
 
1) Reflections happen at the coax - antenna connection and they also happen at the coax - tuner connection. The last 
part of this statement seems to be missing from most discussions of SWR and mis-matched conditions. 
This is why a lot of people think that reflected power gets into the radio and does damage. That does not happen!  
What does kill radios is at the bottom of this page! 
 
2) These reflections do not cause energy loss. All losses are due to the coax itself.  
 
3) Energy moving backwards in the coax is subject to the exact same losses as energy moving in the forward direction. 
  
4) The amount of energy reflected at the coax - antenna connection depends on the amount of impedance mis-match 
(read SWR) between the antenna and the coax. The greater the mis-match, the greater the reflection. 
  
5) The amount of energy re-reflected at the coax - tuner connection is 100% of the energy that gets there, but not all the 
energy that was originally reflected gets back to the coax - tuner connection. There will be losses in the coax. All the 
reflected energy that reaches the coax - tuner connection is re-reflected back into the coax headed for the antenna. (Yup, 
another lossy trip in the coax.  
 
6) The re-reflected energy will be in phase with the generator so the two signals will add. This can create more forward 
power in the coax than the transmitter is actually producing. It is possible to measure 125 Watts forward power from a 
100 Watt transmitter because the re-reflected power adds to the transmitter power. 
  
7) Coax losses are the only losses in the whole system. These losses can be significant, but they are the ONLY losses in 
the antenna system. If you have been paying attention, you know that this last step is just a re-statement of other steps 
above. 
Here come the details! Do not skip this section. It is full of math, but you can do it. 
Use a calculator that has X 

2 
and square root functions.  

�  1) Reflections happen at the coax - antenna connection, and again at the coax - tuner connection.  
This means that energy will zoom up the coax between the antenna and the tuner and some of it will return down the 
coax. The "lost" energy is both lost in the coax, and radiated out into space by the antenna.  
 
Another detail must be introduced here. Every time the signal is reflected ( or re-reflected) a 180 degree phase shift 
happens to the current. This means that the current turns around and goes the other way, and it also turns upside down. 
Both things happen at the reflection points.  
 
Let me say this again. In the case where the impedance of the antenna is greater than the impedance of the coax, [ 
ZAntenna > Z coax ]  the reflected voltage will just turn around and go in the other direction, but the reflected current will 
become upside down as it also travels in reverse. This means that the forward voltage and reverse voltage are in phase 



with each other, but the forward current and reflected current are 180 degrees out of phase with each other. When the 
reverse ( and upside down ) current reaches the tuner, another 180 degree phase reversal and direction change will 
happen.  
 
Now the re-reflected current is back in phase with the generator current, and the forward and reverse voltage are also in 
phase.This phase reversal is a good thing because it allows the forward and reverse current to ADD together when the 
re-reflection happens at the tuner.  
Try drawing a picture of this. Be patient. Go slow.  
2) These reflections do not cause energy loss.  
Energy losses are caused by heating ( I

2
 * R ) or radiation, but not by reflection. The law of conservation of energy tells 

us that what ever goes into a reflection will come out if there is no radiation and no heating.  
3) Energy moving in a coax will have losses due to leakage and ( I

2
 * R ) heating.  

These losses are well documented by the companies that make the coax. One of my favorite places to find the losses in 
different kinds of coax is http://www.ocarc.ca/coax.htm  They have a calculator that will help you convert the dB losses 
into actual Watts for a better understanding of what is happening.  

Follow the zig - zag path of power!  
Here is an example of a typical coax with its typical loss in an antenna system with a SWR of 1.4 to 1. Go to the web site 
listed directly above and scroll down to the calculator. Press the little "down arrow" and pick Belden 9913 (RG-8). It is a 
high quality coax used by many amateurs. Do not change anything else yet. When you have chosen the Belden 9913 
coax, press the "calculate" button.  
 
Do it now.  
If you have done this correctly, the calculator will tell you that Belden 9913 has a dB loss of only 0.388 dB and that 
calculates out to 91.461 Watts output from the coax if you put 100 Watts in to it.  
Where did the rest of that power go?  
It was lost to leakage inside the coax and to ( I

2
 * R ) heating.  

 
4) How much of that 91.461 Watts will be used by the antenna and how much will be reflected?  
The reflection coefficient is a number that tells you the percentage of reflection at the antenna - coax connection. The 
symbol "p" is used to represent this reflection coefficient. The math is easy to do. 
  
p = ( SWR -1 ) / ( SWR + 1 )  
 
We started by assuming that the SWR is 1.4 to 1. Use that 1.4 value to fill in the formula. 
  
p = ( 1.4 - 1 ) / ( 1.4 + 1 ) = 0.4 / 2.4 = 0.166  
 
The reflection coefficient is used for voltage, current, and when squared, it is used for power.  
Since the reflection coefficient is 0.166 in this example, the voltage reflected will be 16.6% of what arrives from the 
generator, and the current reflected will also be 16.6% of what arrives from the generator. The power that is reflected will 
be the square of the reflection coefficient.  
 
To find out how much power is reflected, you will need to use the following formula.  
 
Reflected Power = p

2
 times the Power available                 

Reflected Power = (.166)
2
 times 91.461 Watts.  

Reflected Power = (0.02775) Times 91.461 Watts  
Reflected Power = 2.54 Watts  
 
This means that 2.54 Watts of the forward power will be reflected back down the coax toward the tuner, and the rest ( 
91.461 W - 2.54 W = 88.921 Watts) 88.921 Watts will be used by the antenna and be radiated into space.  
====================================  
Try drawing a picture of this. Be patient. Go slow.  
Is it break time yet?  
====================================  
The power that reached the coax - antenna connection was 91.461 Watts and 97.25% of that power will be radiated into 
space, leaving 2.75% to be reflected back down the coax. Both of these percentages come from the Reflection 
Coefficient that has been squared.  
   (Reflection Coefficient)

2
 = (0.166)

2
 = .0275, which means that 2.75 % will be reflected.  

   Power used by the antenna = 100% - 2.75 % = 97.25%  
 
How much power will be radiated by the antenna?  
The antenna will radiate 88.921 Watts into space.  
This number will get slightly larger after the reflected power is returned to the antenna, but for now, during the first cycle, 
only 88.921 Watts are transmitted.  
How much power is headed toward the tuner?  
Only 91.461 Watts was available at the antenna - coax connection, and 2.75 percent of that will be reflected back down 
the coax toward the tuner.  
( 91.461 Watts times 2.75% = 2.54 Watts ) 2.54 Watts will be returned to the coax to go back to the tuner.  
How much power gets to the tuner? http://www.ocarc.ca/coax.htm  
We must use the calculator again. Put 2.54 Watts in the place of the 100 Watts just above the "calculate" button. Press 
the "calculate" button.  
Do it now please. 



  
Notice that 2.323 Watts gets to the tuner and the rest was lost to heat and leakage.  
 
5) How much power is re-reflected at the tuner?  
100 % of the reflected power that gets to the tuner will be re-reflected. In this case, the power that is re-reflected is 2.323 
Watts. This 2.323 Watts now starts its way back to the antenna.  
6) The re-reflected energy will be in phase with the generator so the two signals will add. [Note: If the two signals were 
not exactly in phase, the addition still happens, but the method is messy, and the result is not the same. This would be 
the case if the antenna was not exactly tuned to the operating frequency as it is in this example or if an antenna tuner 
was not correctly adjusted.]  
The generator is producing 100 Watts and now it will have an additional 2.323 Watts added to it, for a total of 102.323 
Watts heading for the antenna. 

�  This is the official end of the first cycle of the generator. This first cycle started with a 100 Watt signal leaving the 
generator, but only 88.921 Watts was transmitted. The total loss so far due to heating and leakage was  
( 100W - 91.46 W = 8.55W ) 8.55 Watts on the trip up to the antenna, and  
( 2.54 W - 2.32 W = 0.217 W ) 0.217 Watts loss on the way back down the coax.  
This makes a total of ( 8.55 W + 0.217 W = 8.76 W ) 8.76 Watts actually lost in the form of heat and leakage.  
There are still 2.32 Watts stored in the coax( and tuner) about to be added to the generator power.  
All the power is accounted for. This is important because it helps you realize this explanation is correct.  

That's a lot of information. What is the actual result ?  
What's the Score?  

Input Power - - - - - - - - - - - - - - - - - - - - - - - - -  - - -100 W  
Loss of power going up the Coax- - - - - - - - - - - - - 8.55 W  
Power reaching the Antenna - - - - - - - - - - - - - - - 91.46 W  
Power Radiated by the Antenna- - - - - - - - - - - - - 88.91 W  
Reflected Power returned to the Coax- - - - - - - - -  -2.54 W  
Loss of Power going back down the Coax - - - - - - 0.217 W  
Power that arrives at the Tuner - - - - - - - - - - - - - -  2.32 W  
Radiated power eventually evens out to?- - - - - - - - - 91 W.  
(after about 5 cycles)  
This shows where the power is lost, and what is radiated. This is far too much information, but it is necessary to tell the 
whole story truthfully.  
As you know, this is only the first cycle.  

Make a diagram of all this information so you can see where all these numbers fit in. That will help you understand this.  

The power that is still in the coax (and tuner) will add to the generator power which will add a little to the output and add 
to the losses. This will continue for a few cycles until the system settles out to finally produce 91 Watts radiated power.  

Finally, take a look at what happens when the SWR is high and what happens when the coax loss is great.  

First, lets look at what happens when the SWR is high (SWR = 3)  
compared to low, 1.4 in the chaart below. 
This uses the same 50 ohm coax as before. 

  SWR =1.4 SWR= 3.0 

Input Power 100W 100 W 

Loss of power going up Coax 8.55W 8.55W 

Power reaching Antenna 91.46W 91.46W 

Power Radiated by Antenna 88.91W 68.59W 

Reflected Power returned to coax 2.6W 22.86W 

Loss of Power back down coax 0.217W  1.95W 

Power that arrives at tuner 2.32W 20.9W 

Radiated power eventually settles out at > 91W 86.7W 

 
Even when there is a high SWR as in the chart above,  
the final power output is nearly the same.  

�  SWR is not a killer at all.  

This example below uses the same SWR = 1.4, as in the example above, but the COAX now has a loss of 2.5 dB using 
(Belden 8216) which is Rg - 174 compared with much better Belden 9913 



                                                                     Belden 9913                Belden 8216  
                                                            Coax loss = .388 dB      Coax loss = 2.5dB   
Input Power- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -100 W                        100 W  
Loss of power going up the Coax- - - - - - - - - - - - - - 8.55 W                      43.7 W  
Power reaching the Antenna - - - - - - - - - - - - - - - -  91.46 W                     56.2 W  
Power Radiated by the Antenna- - - - - - - - - - - - - - -88.91 W                     54.6 W  
Reflected Power returned to the Coax- - - - - - - - - - - 2.54 W                     1.56 W  
Loss of Power going back down the Coax- - - - - - - - 0.217 W                    0.68 W  
Power that arrives at the Tuner- - - - - - - - - - - - - - - - 2.32 W                       .87 W  
Radiated power eventually settles out at- - - - - - - - -  - 91 W                      55.1 W  
 
These losses are terrible! The coax losses have ruined the output power!!  

�  Finally we have come to the very last subject on this page.  

So, why do people think they can blow up their rigs or linear amplifiers when there is a high SWR on the 
antenna?  

Because that can happen, but it is not due to the reflected power!  
There is a totally different reason.  
A high SWR on an antenna probably means that the antenna is not tuned to the frequency that is being used. This, in 
turn, means that the antenna has some inductive or capacitive reactance that is de-tuning the final amplifier. De-tuned 
final amplifiers draw far too much current and can burn up. The rig or linear amplifier will have to be re-tuned to avoid 
creating too much heat.  
Many linears and nearly all tube amplifiers have some tuning knobs that allow you to "dip the plate current" or adjust the 
SWR by adjusting something on the front of the device.  
Transistor rigs usually do not have any tuning adjustments. To avoid the extra heat created when running a de-tuned 
amplifier, there is a protection circuit that will significantly reduce the output power if the SWR is high.  

The conclusion section.  
---------------------------------------------------------------------------------  

Finally we are at the conclusion section. I hope you have seen that . . . . .  

�  High SWR at the transmitter can ruin that rig because the final amplifier is de-tuned. Using an antenna tuner will tune 
the rig back to where it should be.  
�  High SWR at the antenna will not significantly reduce your power (if you are using an antenna tuner)  
unless:  
• you are not using a tuner and  
 
• there is a circuit inside the rig that shuts down power when it sees a high SWR.  
�  High loss coax can really reduce your output power. A coax with a 3 dB loss will suck up half the power, allowing the 
antenna to radiate the other half.  
End of part 1. 
Part 2 –Next Issue-Ed 
_____________________________________________________________________________________________ 
Another Article from Craig ZS5CD. (and I think Derek ZS5DM also tried to send me……) 
 
From Florida Skip Magazine - 1959 
 
Have you ever wondered why radio amateurs are called "HAMS"? Well, it goes like this: The word "HAM" as applied to 1908 was the 
station call of the first amateur wireless stations operated by some amateurs of the Harvard Radio Club. They were ALBERT S. 
HYMAN, BOB ALMY, and POOGIE MURRAY. At first they called their station"HYMAN-ALMY-MURRAY". Tapping out such a long 
name in code soon became tiresome and called for a revision.They changed it to "HYALMU", using the first two letters of each of their 
names. Early in 1910 some confusion resulted between signals from the amateur wireless station "HYALMU" and a Mexican ship 
named "HYALMO". They decided to use only the first letter of each name, and the station call became "HAM". 
 
In the early pioneer days of unregulated radio, amateur operators picked their own frequency and call letters. Then, as now, some 
amateurs had better signals than commercial stations. The resulting interference came to the attention of congressional committees in 
Washington and Congress gave much time to proposed legislation designed to critically limit amateur radio activity. 
 
In 1911, Albert Hyman chose the controversial WIRELESS REGULATION BILL as the topic for his thesis at Harvard. His instructor 
insisted that a copy be sent to Senator David I. Walsh, a member of the committee hearing the bill. The Senator was so impressed with 
the thesis that he asked Hyman to appear before the committee. Albert Hyman took the stand and described how the little station was 
built and almost cried when he told the crowded committee room that if the bill went through, they would have to close down the station 
because they could not afford the license fees and all the other requirements which the bill imposed on amateur stations. 
 
Congressional debate began on the WIRELESS REGULATION BILL and the little station "HAM" became the symbol for all the little 
amateur stations in the country crying to be saved from the menace and greed of the big commercial stations who didn't want them 
around. The bill finally got to the floor of Congress and every speaker talked about the"...poor little station HAM". That's how it all 
started. 
 
You will find the whole story in the Congressional Record. Nationwide publicity associated station "HAM" with amateur radio operators. 
From that day to this, and probably to the end of time in radio, an amateur is a "HAM.                                        

_____________________________________________________________________________________________ 

 
 



 

HIGHWAY AMATEUR RADIO CLUB INFORMATION 
MEETINGS 
The Club holds its monthly meetings at the Pinetown Girl Guides Hall, Lytton Crescent-(off Bamboo Lane), on the 3rd 
Tuesday of the month, starting at 19h00 for 19h30. Refreshments are available at a nominal price, Swap Shop held 
quarterly on last Saturday of month Talk-in facilities on the Repeater frequency (145.625Mhz)-at different venues. 
 
The Committee holds its meetings on the third Tuesday of every month at the Girl Guides Hall in Pinetown starting at 
18h00. 
BULLETINS 
The Club’s weekly bulletin is broadcast every Sunday morning at 07h45 on the Highway repeater 145.625 Mhz . A  
recording of the bulletin is re-broadcast at 18h30 on a Sunday evening on the repeater frequencies. 
 
The S.A.R.L weekly bulletin (in English) is relayed onto the Durban repeater at 08h30 on a Sunday morning. 
 
The KZN Hamnet bulletin can be heard on the HARC repeater (145.625Mhz)  every Sunday morning at 07h00 .  
 
AMATEUR RADIO NETS.  
The Kwa-Zulu/Natal Net, of long-standing starts at 06h00 on a frequency of 7.055 MHz. in winter and 3.650Mhz. in 
summer and continues until 07h40. Colin ZS5CF hosts the net from 06h00 & Gary Potgieter (ZS5NK)-takes over later 
on. 
Interest Group nets are conducted on the 145.625Mhz in the evenings. They are:-  
 
Mondays 19.30 Amateur Radio Newsline broadcast by Brad ZS5Z, with a possible Simplex net afterwards 
Tuesdays 20.00 Ladies Net  with the ladies-Last Tuesday of Month 
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 19.30 Vacant  
Saturdays 19.30 Vacant 

Sundays 19.15 Vacant. 
 

The SARL Presidents Net  can be heard on the evening on Sundays on the 145.650Mhz repeater whenever the 
Intecnet is scheduled by Hans ZS6AKV. Licensed Amateur Radio Operators are invited to join in. 
 
HIGHWAY HOTLINE NEWSLETTER. 
This newsletter is published every month and  distributed by e.mail. Members without the facility will  have their copies 
posted to them.  It is also available on the H.A.R.C Website.  The editor is Tony Mayall (ZS5GR)  Telephone (031) 708-
3078,   Email address is hotline@harc.org.za, physical address is 71 Dilkoosh Road, Northdene, 4093. 
 
INTERNET WEB SITE ADDRESSES. 
SOUTH AFRICAN RADIO LEAGUE :  http://www.sarl.org.za 
HIGHWAY AMATEUR RADIO CLUB.  http://www.harc.org.za  The Webmaster is Brad Phillips (ZS5Z). 
HARC Fax Number: 0866 225 680 
 
E-MAIL  ADDRESS OF THE CLUB.  harc@harc.org.za 
 
SWOP SHOP. 
The last Saturday quarterly starting at 13h00 for 13h30  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. 
 

 
 


