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T 
he holiday season is upon us 
and many are planning that 
break away to rest and relax! 
Remember to leave the cell 

phone, tablet, PC, TV, etc., at home 
so that you can rest and relax. 
 At the time of writing this column, 
the membership of the SARL stands 
at 1 543 members. Thank you for sup-
porting amateur radio. 
 During the year, we have had a 
successful national convention hosted 
by the West Rand ARC. There have 
been four Radio Technology-in-Action 
symposia, two SARL@Home events, 
the SA AMSAT symposium and then 
the SARL and club contests. Unfortu-
nately a number of contests will be 
removed from the 2014 Contest Man-
ual due to little or no participation! 
 Die SARL het ook frekensies in 
die 5 MHz en 472 kHz bande beding 
vir gebruik deur lede. ’n Baie 
suksesvolle 60 meter aktiwiteits-
naweek is in November gehou. Tans  
weet ek nie of daar enige werking op 
472 kHz is nie. 
 Hierdie is die sesde uitgawe van 
Radio ZS vir 2013 en ek glo dat lede 
sal opmerk dat Suider-Afrikaanse 
artikels baie skaars is. Ek doen ’n 
beroep aan ons lede om artikels te 
verskaf uit eie bodem. Daar is genoeg 
om oor te skryf, gaan lees bietjie wat 

in die tegniese 
forums op die 
SARL se webwerf 
verskyn. 
 I would like to 
thank a regular 
contributor to Ra-
dio ZS. Thank 
you to Victor du 
Preez, ZS6EA, for the series of twenty
-four articles you provided (#24 ap-
peared in the previous issue.)  Also a 
word of thanks to the regular contribu-
tors - Eddie Leighton, ZS6BNE, Mike 
Bosch, ZS2FM, Hans van de 
Groenendaal, ZS6AKV. 
 If you and the family are taking to 
the highways and byways this Decem-
ber, please drive safely there and 
back and enjoy your holiday! 
 On behalf of Rassie, ZS1YT, 
President of the SARL and all the 
members of the Council, I wish you 
and your loved ones a Blessed Christ-
mas or Happy Chanukah or Happy 
Holidays. May 2014 be filled with 
good health, success and our Heav-
enly Father’s blessings. 
 May Amateur Radio be with you! 
 
73 and 88 
 
Dennis Green, ZS4BS / 7P8DG 
Editor, Radio ZS    

From the Editor ....... 

Radio ZS Shield - Awarded by the Editor of Radio ZS to a SARL affiliated Club or member who 
best supported Radio ZS during the year. 
JJ Pienaar Trophy - Awarded by the Editor of Radio ZS for the best article published in Radio 
ZS during the past year. 
Gary Immelman RA Heritage Award Floating Trophy - Awarded by Council for the best article 
of an historic nature of an event that occurred more than 5 years previously or an interesting 
personality that has played an important part in the development of Amateur Radio in years gone 
by. 
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The World of VHF, UHF and Microwaves 
Mike Bosch, ZS2FM 

The “Magic Band” 
 If you are equipped with a mod-
ern all mode HF transceiver then it 
will most likely also cover the 50 MHz 
(6 metre) band with maximum output 
power on all bands, and you only 
need a three element horizontal Yagi 
to begin with, if not then try and ob-
tain a transceiver for this band. The 
50 MHz band is the most unique of 
all the amateur bands as more prop-
agation modes manifest on this band 
than any other; hence the name 
“Magic Band” and it also yields the 
best results. Our Sporadic-E season 
peaks in December and January 
months with extremely strong signals 
on 50 MHz, whereas Tropo propaga-
tion excels throughout the warmer 
months on 144 MHz, but this type of 
propagation can also appear on the 
“Magic Band” during temperature 
inversions. Watch the VHF beacons 
for possible openings via Tropo Duct-
ing, especially within the first hour or 
two after sunrise, when many country
-wide contacts have been made on 
50,200 MHz SSB and/or CW. 
 
50 MHz Beacons You May Hear 
50,0016 MHz CW – Z21SIX at Hara-
re, Zimbabwe 
50,007 MHz FSK – ZS2X near Port 
Elizabeth 
50,021 MHz CW – 9Q1D at Kinsha-
sa, DRC  
50,028 MHz CW – ZS6WAB at Polo-
kwame  
50,028 MHz CW – V51YJ at Wind-
hoek, Namibia 

50,044 MHz CW – ZS6TWB at Polo-
kwame 
50,050 MHz CW – ZS6JON at Kru-
gersdorp 
50,070 MHz CW – ZS6AYE near 
Nelspruit 
50,080 MHz FSK –  ZS1SIX at Cape 
Town 
50,0825 MHz CW – ZS3SVD at Del-
portshoop 
50,300 MHz CW –  VK0JJJ at Maw-
son, Antarctica 
50,450 MHz FM – Voice operated 
beacons 
 
The Sporadic-E (Es) Season 
 In early years HF operators dis-
covered that on occasions contacts 
could be made on 10 metres via 
“short skip” between Cape Town and 
Johannesburg, which were not nor-
mally possible because of the long 
F2 skip distance. It was eventually 
discovered that “short skip” was 
caused by ionized patches in the E-
layer about 90 – 120 km high but it is 
unpredictable. These patches form 
Sporadic-E clouds that would drift 
from east to west as the Earth ro-
tates, and produce very strong sig-
nals beyond a skip distance of 500 
km, and extend the Es range to 
about 2 500 km for an hour and often 
longer. The best band for Sporadic-E 
propagation is undoubtedly 50 MHz, 
where even low power could produce 
excellent country-wide contacts on 
both FM and SSB. The 70 MHz band 
should produce fair signals via Spo-

(Continued on page 6) 



6 Rad io ZS  

radic-E, but only a few Es openings 
on 144 MHz have been recorded in 
South Africa between Irene and Port 
Elizabeth.    
 Quite a number of Sporadic-E 
openings could have been missed in 
this country because no one was 
aware of the openings, as many am-
ateurs could have been away during 
the summer holidays. In the past Es 
openings have been recorded and 
stations worked on 50 MHz even as 
far afield as Namibia, Zimbabwe, 
Marion Island and Burundi. We are 
now in the Sporadic-E season so 
monitor a distant 50 MHz beacon 
continuously throughout the day for 
Es openings. It is also important to 
watch V51YJ, Z21SIX and 9Q1D 
beacons for Es DX over an extended 
period from November through to 
February around midday, including 
the FM voice operated beacons on 
50,450 MHz. Alternatively just let 
your receiver run on the calling fre-
quency of 50,200 MHz SSB and/or 
50,450 MHz FM, or scan both, and 
wait for an Es call to appear while 
beaming north. There is always the 
possibility of a Sporadic-E opening to 
Reunion Island so keep an eye on 
144,418 MHz FR5DN Digital beacon 
too; its piccolo tones will be audible 
on USB. 
 An Es signal will first appear on 
the Polokwane beacons then drift in 
a westerly direction towards Krugers-
dorp, as the signal fades out in the 
east so it will become audible in Del-
portshoop and later Windhoek. If the 
Sporadic-E cloud is very large then 
you could hear more beacons at the 

same time. An Es signal will unex-
pectedly come out of the noise with a 
flutter and within minutes could in-
crease in signal strength up to a solid 
S9+ without QSB, and remain so up 
to an hour or even longer. This is the 
time to call CQ on 50,200 MHz SSB 
and make some country-wide con-
tacts. When the QSB cycle becomes 
rapid again then the Es signal will 
soon drop out.  
 While we are now in the peak of 
the Sporadic-E season keep a sharp 
lookout for Es signals in the morn-
ings, afternoons and often at night 
when Es propagation could occur 
over the South Atlantic and Indian 
Oceans. Marion Island was first con-
tacted on Sporadic-E around mid-
night on 50 MHz SSB, and later also 
during the day. Cape Town and Port 
Elizabeth have worked each other on 
Es by both stations beaming north, 
when they turned their beams at 
each other they lost signals and had 
to change back. Multi-hop Sporadic-
E is also possible under rare condi-
tions and could cover thousands of 
kilometers especially across the sea. 
 
Next Issue: How to Increase Your 
Radio Range  on VHF  
 
News of your VHF experiments and 
activities will be most welcome, 
please submit it via e-mail to 
mcbosch@webafrica.org.za or mo-
bile 084 612 9600. Also see the 
weekly VHF, UHF & Microwaves 
news bulletin on the Home Page of 
the SARL web www.sarl.org.za.   
 

(The World of VHF from page 5) 

(Continued on page 7) 

mailto:mcbosch@webafrica.org.za
http://www.sarl.org.za/
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M 
y first 4x4 trips were to 
Botswana to provide ra-
dio support for the Toyota 
Desert Race. I took along 

two large 'ordinary' lead-acid batter-
ies to run the radio equipment, but 
really had no idea of the right way to 
manage them. On the first trip I ran 
into problems after a few hours, with 
the battery voltage dropping too low 
to run the transmitter, and we had to 
run the vehicle engine for a couple of 
hours to recharge the batteries. Not 
really satisfactory, but we managed. 

When we bought our own 4x4, our 
first trips were relatively short, and 
we used a simple cooler box to keep 
food and drink cool. However, as our 
trips got longer and more challeng-
ing, I worked on developing a second 
battery system. We learned a little 
more on each trip, and gradually im-
proved the system over time. 
 There is a large amount of useful 
information on batteries and battery 
systems available on the web, and I 
have borrowed freely from many web 

(Continued on page 8) 

Care and Feeding of Deep Cycle Batteries 
Peter Hers, ZS6PHD 

PEARS National VHF/UHF Contest 
17 to 19 January 2014 
 Beginners are invited to try a 
hand at VHF contesting and experi-
ence the thrill and excitement of mak-
ing long distance contacts; it will be a 
learning curve and a way of testing 
the efficiency of your equipment. 
 The first session of the PEARS 
National VHF/UHF Contest starts at 
18:00 CAT on Friday until 16:00 CAT 
on Saturday, while the second ses-
sion commences immediately after 
16:00 CAT and ends at 14:00 CAT 
on Sunday. This is a dual contest for 
both Analogue and Digital covering 
50, 70, 144, 432 and 1 296 MHz 
bands. Please see the rules in the 
SARL Contest Manual of the Blue 
Book or on the SARL VHF Forum. 
This contest is also open to all non 
members including those in neigh-
bouring states, such as Namibia, Bot-
swana, Zimbabwe, Mozambique, 
Lesotho and Swaziland.  

 Please come and join us on the 
air, have some radio fun and help to 
advance amateur radio! The PEARS 
National VHF/UHF Contest channels 
are 
50,200 – 50,250 MHz SSB/CW,  
50,250 – 50,300 MHz Digital,   
50,350 – 50,400 MHz FM. 
 
70,100 – 70,150 MHz SSB/CW 
70,150 – 70,175 MHz Digital 
70,200 – 70,275 MHz FM 
 
144,200 – 144,250 MHz SSB/CW 
144,250 – 144,300 MHz Digital 
144,350 – 144,400 MHz FM 
 
432,200 – 432,250 MHz SSB/CW 
432,250 – 432,300 MHz Digital 
432,350 – 432,400 MHz FM 
 
1 296,200 – 1 296,250 MHz SSB/CW 
1 296,250 – 1 296,300 MHz Digital 
1 296,350 – 1 296,400 MHz FM 
 

(The World of VHF from page 6) 
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sites. This article arose from my de-
sire to summarise the most important 
facts, and make it accessible to a 
wide range of people. This article has 
also been published in Four Wheel-
ing, the monthly journal of the Four 
Wheel Drive Club of South Africa. 
 
Index 
Introduction to the use of second bat-
teries in your vehicle 
Battery capacity 
Rules for maintaining your deep cycle 
battery 
State of Charge (SOC) 
Testing the capacity of your battery 
Charging your battery 
External battery chargers 
Charging your 2nd battery within your 
car 
Worked example to determine re-
quired battery capacity 
Important warnings 
Note on electric fridge connections 
Note on power connectors built into 
vehicles 
Notes on miniature sealed lead-acid 
batteries 
Features desirable in 2nd battery sys-
tems 
Some references 
 
Introduction 
 Just about every motor vehicle 
contains a standard 12 volt lead-acid 
battery. This is used primarily to pow-
er the starter motor. Once the engine 
has started, all the power required to 
run the engine, lights, indicators, ra-
dio, etc. is supplied by the alternator. 
 You can use the motor battery to 
run small loads, such as radio, inside 

lights, etc., for a short time without the 
engine running, but these can easily 
run the battery flat if used for extend-
ed periods without recharging the bat-
tery. 
 If you are using your 4x4 or other 
SUV to go off camping in the wild blue 
yonder, you will soon have call to use 
a 12 volt supply for many different 
purposes. The following are a few 
examples: 
• Fridge or freezer: These will general-
ly use a current of between 4 and 10 
amps. The current is drawn intermit-
tently, as the fridge mechanism turns 
itself on and off to regulate tempera-
ture. The longer the fridge is connect-
ed, the more the battery is dis-
charged. 
• Winch: This device is used very 
rarely (only when someone is stuck!), 
but when it is used the current drain 
can be large. The total effect on the 
battery is related to the time that the 
winch motor is running. 
• Two-way radio: In normal communi-
cation, the transmitter is only used for 
short bursts, so the load on the bat-
tery is low. However, if you are trans-
mitting for long periods then this may 
start to have an effect on the battery. 
• Lighting: Fluorescent lights use very 
little current, but again the drain from 
the battery is proportional to the time 
that the light is switched on. Spotlights 
can use a large amount of current and 
will quickly drain your battery. 
 It is not a good idea to run the 
above devices off the fitted battery in 
your vehicle, as you may run the bat-
tery flat and then will be unable to 
start the engine. This is bad! Even if 

(Deep Cycle Batteries from page 7) 

(Continued on page 9) 
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you can start the engine by using 
jumper cables from another vehicle, 
you will have done permanent dam-
age to the battery, as it is not de-
signed to be deeply discharged – 
Each time you do this, the usable 
capacity of the battery is reduced, 
and hence the life of the battery is 
cut short. A normal car battery can 
provide a very large current for a 
short time, as when starting, but 
should not be regularly discharged 
more than a few percent of its total 
capacity. 
 So the answer is to provide a 
second battery specifically for your 
extra devices. Generally the second 
battery will be a Deep Cycle battery, 
so-called because it is designed to 
cope with being deeply discharged 
over and over again, something 
which would ruin a car battery very 
quickly. Depending on how deeply it 
is discharged each time, a deep cy-
cle battery can withstand several 
hundred total discharge/charge cy-
cles. For example, if the depth of dis-
charge is limited to 50% of capacity, 
you can expect at least 500 dis-
charge/charge cycles. 
 
Battery Capacity 
 Battery capacity is expressed in 
Ampere-hours, i.e.: The number of 
amperes (amps) which can be pro-
vided, multiplied by the number of 
hours for which this current could be 
maintained. The size of the battery in 
your vehicle is generally determined 
by the amount of current required for 
cranking, i.e.: running the starter mo-
tor for sufficient time to start the mo-

tor. Some common capacities used 
in passenger cars are 36 Ah, 45 Ah 
(small sedans), 66 Ah (mid range), 
88 Ah, up to 102/105 Ah. The capaci-
ty is usually marked on the battery, 
or included in the model number (eg: 
“2766” = 66 Ah battery). Otherwise 
you can easily determine the capaci-
ty by measuring the physical size of 
the battery and checking with the 
supplier. 
 Size vs. capacity is generally the 
same for normal and deep-cycle bat-
teries. 
 
Rules for maintaining your deep 
cycle battery 
 More batteries are ruined by in-
correct charging practices than by 
any other cause. The main culprit is 
the formation of insoluble sulphate, 
which occurs whenever the battery 
remains discharged for a period of 
time. Here are a few basic rules 
which will help you to keep your valu-
able second battery in excellent con-
dition for a long time. 
1. Always recharge the battery back 
to 100% as soon as possible after 
discharging. Whenever you return 
from a trip, ensure that it is properly 
charged before storing. 
2. Always keep the battery fully 
charged except when actually on a 
trip. It is good practice to top up the 
battery charge every 3 months or so. 
3. Never discharge the battery below 
10,5 volt. 
 It is important to take your in-
tended use of the battery in account 
when deciding on its capacity. If your 
fridge and other devices consistently 

(Deep Cycle Batteries from page 8) 

(Continued on page 10) 
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discharge the battery too far, the life 
of the battery will be reduced, deep 
cycle or not. A good rule of thumb is 
to purchase a battery with double the 
capacity you require for all your devic-
es – See further down for an example 
of this calculation. 
 The life of your battery will also be 
reduced if it is consistently kept at a 
high temperature. Therefore, placing 
a second battery within the engine 
compartment of your vehicle is not the 
best choice, although it may be your 
only choice. A better location would 
be under a seat, as in the Defender 
and some other vehicles, or in anoth-
er cavity under the floor, or even in a 
removable box, as is available from 
various sources. 
 
State of charge 
 Although there are many different 
types of batteries, you will generally 
be using a sealed maintenance-free 
deep cycle battery. These all contain 
a built-in hydrometer which acts as a 
charge indicator, visible through a 
little window in the top of one of the 
cells. The indicator provides a rough 
indication of the state of charge, as 
follows: 
 
Colour State of Charge (SOC) 
 As you can see, this does not give 
you a very precise measurement of 
the state of charge. With totally sealed 
batteries you cannot check the specif-
ic gravity of the electrolyte, so the only 
way is to use an accurate voltmeter. 
Measurements should be taken with 
no load on the battery. The following 
table should be usable with most 

standard fitted batteries as well as 
deep cycle batteries. 

The voltage is dependent on the tem-
perature, and decreases slightly with 
increasing temperature, and vice ver-
sa. 

 
Testing the capacity of your battery 
 Checking the voltage gives you 
an idea of the state of charge of your 
battery. Most battery service centres 
will perform a simple load test to 
check if the battery can deliver the 
kind of current needed, usually to 
drive the starter motor. 
 Although these measures are 
useful, they do not tell you the actual 
capacity of the battery, i.e.: How long 
it will be able to continue delivering 

(Deep Cycle Batteries from page 9) 

(Continued on page 11) 

Green SOC above 70% 

Dark / 
Black 

50% - 70% SOC – Re-
charge when possible 

Red Below 50% SOC – Re-
charge before using 

Clear / 
Yellow 

Danger: Electrolyte lev-
el low. Do not test or 
charge; return to sup-
plier. 

Open circuit 
voltage at 

26.7ºC 

State of 

charge 

12.65 100% 

12.45 75% 

12.24 50% 

12.06 25% 

11.89 Discharged 
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current before the voltage drops too 
far. 
 The only way to really test bat-
tery capacity is with a full load test. 
You may need to do this if you pos-
sess or have acquired a 2

nd
 hand 

battery and need to know its true ca-
pacity. 
1. This test should not be carried out 
often, as this will reduce the life of 
the battery. 
2. Charge battery to 100% capacity 
(See next section below). 
3. From the nominal battery capacity, 
calculate the current to discharge it 
over 20 hours. You may need to 
check with the supplier to determine 
the capacity. (Eg: For a 66 Ah bat-
tery, Current = 66/20= 3.3 amps.) 
4. Find one or more old motor lamps 
which when placed in parallel or se-
ries draws exactly 3,3 amps from the 
battery. 
5. Monitor the battery voltage and 
time from when you start the load 
test. 
6. When the battery voltage drops to 
10,5 volts disconnect the load. (Don’t 
let this run overnight, as you will dis-
charge below 10,5 volts, miss the 
timing, and damage the battery!) 
7. Immediately recharge the battery 
back to 100%. 
 From the above you can calcu-
late the capacity of the battery as 
follows: 
Capacity = (Hours to reach 10,5 
volts) / 20 expressed as a percent-
age. 
 A battery is considered unusable 
when the capacity drops below 80%. 
 

Charging your battery 
 Consider first the standard bat-
tery fitted to your vehicle. During 
starting a high current is used, but 
only for a short time. Once the en-
gine has started the alternator takes 
over and provides all the electrical 
power required for the vehicle, and 
recharges the battery at the same 
time. So after a short amount of day-
time driving your battery should be 
up to 80% - 90% charge again. Gen-
erally your standard fitted battery will 
not attain 100% charge, but will be 
close enough. 

 However, during night-time the 
lights on your vehicle can easily con-
sume most of the available output of 
the alternator, leaving little left over 
to recharge the battery. If your bat-
tery is in good condition, and you 
have no other loads on the battery 
then this situation is quite satisfacto-
ry, as the loss of charge consumed 
by starting will be only a few percent 
of the total capacity, and can be re-
covered during the next few hours of 
daylight driving. 

(Deep Cycle Batteries from page 10) 

(Continued on page 12) 

Reserve 

capacity 

Charging 

current 
Time 

32 Ah or 
less 

3 A 15 
hours 

32-50 Ah 4 A 21 
hours 

50-68 Ah 5 A 22 
hours 

68-100 
Ah 

6 A 23 
hours 

Over 100 
Ah 

10 A 24 
hours 
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 However, the same does not ap-
ply to your second battery. For exam-
ple, if you are running a fridge, then 
this could easily discharge your deep 
cycle battery below 50% capacity. 
The lowest point in the cycle will be in 
the morning, as the fridge has been 
running all night, with no way of re-
charging the battery. 
 
External battery chargers 
 With an “intelligent” charger, the 
best possible time to fully recharge a 
battery is within 5 - 8 hours. You can-
not do it in a shorter time without 
damaging the battery, and this applies 
to both normal and deep cycle batter-
ies. 
 There are various different meth-
ods you can use to recharge your bat-
tery. One of the most common is to 
use an external constant current 
charger which is set to deliver not 
more than 12% of the reserve capaci-
ty rating of the battery. It is important 
to monitor the state of charge, and it 
is also important not to overcharge 
the battery. A timer that will cut off the 
charger after the correct time is valua-
ble, and should not be disabled. The 
following table shows recommended 
battery charging rates and times for 
fully discharged batteries: 
 Another method is to use a con-
stant voltage, or “automatic”, 
charger. This supplies a regulated 
voltage of 14,4 volts, and should stop 
charging when the battery has 
reached full charge. This will generally 
be over a period of 10 hours. 
 You will need a charger with a 
capacity of at least 10% of your bat-

tery, e.g.: for a 66 Ah battery, you will 
need a charger with a capacity of 
about 7 amps. 
 
Charging your 2nd battery within 
your car 
 The above discussion relates to 
ideal conditions, at home or in the 
workshop. However, when you are on 
the road your battery will encounter 
different conditions from day to day. If 
you are driving for a few hours every 
day (and your battery is mounted or 
kept in the car, not left back at camp!) 
then you should be able to recharge it 
to a reasonable level each day. The 
degree to which your alternator is able 
to recharge the battery depends on 
how much current it can supply. If you 
are really serious you may want to 
upgrade the standard alternator in 
your car, or even mount a second one 
specifically for your second battery. 
 As mentioned above, you will not 
be able to get much current for re-
charging while driving at night, as all 
the available power is used for the 
lights. Another good reason not to 
drive at night! 
 Your 2nd battery cannot simply be 
connected in parallel with the ordinary 
car battery; All this will give you is a 
larger capacity battery, but they will 
both run down together: If this hap-
pens you may be unable to start your 
car when you need to, and will also 
damage the ordinary battery as dis-
cussed above. So you need a switch-
ing system of some sort which will 
only connect the 2nd battery when the 
engine is running and there is availa-
ble charging current from the alterna-

(Deep Cycle Batteries from page 11) 
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tor. One way of doing this is with a 
solenoid-operated switch; another is 
to use a heavy-duty diode, which only 
allows current to flow in one direction. 
 Whichever solution is chosen, it is 
important to ensure that you do not 
have excessive current flowing when 
the battery is first connected, as this 
could cause melting of insulation in 
your wiring, giving rise to all sorts of 
electrical problems and at worst a ve-
hicle fire. Professional systems are 
available which combine all the con-
trols necessary. There are quite a few 
competing systems available. 
 Perhaps a comparison could form 
the subject of a later article. 
 If you are planning to stay at one 
location for a few days, without much 
driving, then you cannot expect to 
recharge the battery each day – Re-
member that it will take 8 - 10 hours to 
completely charge a battery, even if 
sufficient current is available. The only 
solution here is to use a solar panel. 
These are fairly expensive but work 
extremely well, particularly in Africa 
with our excellent sunshine. 
 
Worked example 
 Let’s assume that we are on a trip 
where we travel for about 6 hours 
every day. We have a fridge, and 
some lights which we use in the even-
ing and in our tent. First we calculate 
how much power (capacity) we will 
require between charging opportuni-
ties. 
 The fridge draws 5,5 amps when 
in cooling mode, and 0,5 amp when in 
standby. For simplicity let’s assume 
that it is in cooling mode for 50% of 

the time. This gives us an average 
current drain of (5,5+0,5)/2=3 amps. 
Therefore between charging opportu-
nities, we will discharge roughly 18 
hours x 3 amps = 54 AH. The lights 
consume 40 watts, and will be run for 
about 4 hours each night. The current 
drain is roughly 40/12=3,3 Amps, and 
the total discharge 4x3,3 = 12 AH. 
 The total discharge each night will 
therefore be 54+12 = 66 AH. If we 
wish to get a reasonably long life out 
of the deep cycle battery, we should 
plan to discharge it only 50% or so. A 
suitable size battery would be 105 AH 
– Above this size it gets expensive, 
and is also large and heavy. 
 The driving time of 6 hours each 
day is a little low to achieve a full top 
up of the battery each day, but it 
should be able to bring it up to 90% of 
capacity each day, which is quite sat-
isfactory. 
 While on the trip it is important 
that the battery is not discharged be-
low 10,5 volts. This can be achieved 
by an automatic cut-out, although this 
only lets you know when it finally cuts 
out. An alternative is to continually 
monitor the battery voltage. This can 
be done by installing a voltmeter ei-
ther on the battery box or in the car, 
so that it can be watched. If the volt-
age drops too low, then you will have 
to do without your fridge, or go for a 
long drive to recharge! 
 Finally, when you return home, 
make sure that the battery is properly 
recharged as soon as possible. 
 
Important warning 
 The danger of overcharging your 

(Deep Cycle Batteries from page 12) 
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battery cannot be overemphasized! 
When charged at a voltage higher 
than about 14,8 volts, a lead-acid 
battery will generate both hydrogen 
and oxygen. This mixture is highly 
explosive. All it needs is a spark in 
the wrong place and the battery will 
explode. I have had contact with 
three separate people where this has 
happened; Luckily they all still have 
their sight. Two cases occurred in the 
battery compartment under the seat 
of a Defender, where the gas had 
collected. 
 Generally a “maintenance free” 
battery is sealed. However, if there is 
a build-up of gas, it can escape via 
the pressure relief valve and fill the 
box containing the battery. Always 
make sure that any gas can escape 
before connecting or disconnecting. 
If at all possible, ensure that no cur-
rent is being drawn when connecting 
or disconnecting battery cables, to 
minimize the possibility of a spark. 
 If you suspect that your battery 
has been overcharged then take it 
back to your dealer for servicing. 
 
Note on electric fridge connec-
tions 
 When operating on a 12 volt DC 
supply, the efficiency and effective-
ness of your fridge or cooler box is 
very dependent on the actual voltage 
reaching the electronics in the box. 
Some cooler boxes make use of a 
fairly small diameter wire for the 12 
volt connection. The result of this is 
that, when maximum current is being 
drawn, there is a measurable voltage 
drop in the supply cable. 

 I have a cooler box which worked 
tolerably well, but its performance 
last year in the middle of summer 
during our trip to view the eclipse 
was disappointing. Back at home I 
checked out the supply cable, and 
found that I was losing about 1 volt at 
maximum current. This equates to a 
loss in available power at the fridge 
end of 15%, which has a major effect 
on the cooling mechanism. And the 
consequence of this is that the fridge 
does not cool properly. 
 Upgrading the size of the cable 
and the connectors at both ends 
solved the problem, and gave me a 
very satisfactory fridge. (I still wonder 
why the manufacturer didn’t pay at-
tention to this. Surely it means that 
large numbers of purchasers will be 
dissatisfied with their purchase, and 
all for 2 metres of copper wire!) 
 
Note on power connectors built 
into vehicles 
 All vehicles have at least a ciga-
rette lighter somewhere in the vehi-
cle, which you may think is a conven-
ient point to use for your fridge and 
other devices. However, carefully 
read your instruction manual to make 
sure that it can cope with whatever 
current you plan to extract from it. 
The cigarette lighter socket is usually 
not designed to provide a large cur-
rent for an extended time, and you 
could find that the wiring up to the 
socket heats up, or even gives rise to 
a vehicle fire. 
 My Pajero has a separate con-
nector which is designed to provide a 
higher current, and the wiring up to 

(Deep Cycle Batteries from page 13) 
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the socket, as well as the fuse behind 
it, are designed to provide up to 8 
amps. 
 
Notes on miniature sealed lead-
acid batteries 
 Over the last few years we have 
seen increasing use of miniature to-
tally sealed lead-acid batteries in 
work lanterns, spot lights, etc. You 
may also use one of these as a more 
substantial power source for a porta-
ble radio, fluorescent light or video 
camera, etc. Generally these batter-
ies have three cells, and provide a 
nominal 6 volts. Capacities are usual-
ly within the 5 - 10 Ampere-hours 
range. 
 Many of these devices are sup-
plied with two charging circuits, al-
lowing them to be recharged either 
from the mains supply, or from your 
car 12 volt system. As the battery is 
built into the unit it is not easily ac-
cessible, and you may not even be 
able to find a point at which to meas-
ure the battery voltage. Some of the-
se devices include a charge indicator 
which gives a rough estimate of the 
state of charge. 
 These batteries behave in exact-
ly the same way as deep cycle bat-
teries, so the same rules apply if you 
want to maintain the battery capacity 
and hence useful life: 
1. Do not allow the battery to become 
completely discharged. 
2. Always recharge as soon as possi-
ble after discharge. 
3. Follow the provided charging in-
structions, and use only the supplied 
charging device. 

4. Do not exceed the maximum 
charging times, usually about 12 – 24 
hours. 
5. Fully recharge the battery before 
storing. 
6. If left unused for long periods, ap-
ply a top-up charge on a regular ba-
sis to maintain charge. A good period 
would be every 3 months. 
 
Features desirable in 2nd Battery 
Systems 
 The following is a short list of the 
features which should be available in 
any second battery system. 
1. The ability to charge the 2nd bat-
tery from the vehicle charging sys-
tem. 
2. The ability to isolate the 2nd bat-
tery from the primary battery. 
3. The ability to safely connect the 
2nd battery to the primary battery for 
emergency starting purposes. 
4. Monitoring of the 2nd battery volt-
age and State of Charge. 
5. Automatic low voltage cut-out or 
alarm. 
 Before installing any 2nd battery 
system, check what voltage is availa-
ble from your alternator and control 
system. Some vehicles provide a 
voltage which does not have suffi-
cient “head room” to allow the use of 
electronic or diode isolation systems. 
If you install an electronic system in 
one of these vehicles you will find 
that you cannot ever properly charge 
your second battery. 
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A 
 few miles west of this writ-
er’s amateur station, many of 
the mountain sides are dot-
ted with gold mines, most of 

them long since abandoned. Out of 
those mines came ore — tons of ore 
from which a comparatively few ounc-
es of coveted gold were laboriously 
obtained. 
 Producing a radio signal can be 
compared to a gold-mining operation, 
even though the coveted "gold" is not 
measured in ounces but in watts - 
units which indicate power. As in the 
mining of metallic gold, a great deal of 
labour is involved, a great deal of re-
fining is necessary and the amount of 
power which makes up the finished 
product may be small compared to 
the amount needed to produce it. 
 With a poor antenna installation, 
evidence of this last fact can be dra-
matic. To illustrate: Let's assume we 
have a transmitter which draws about 
400 watts of alternating-current power 
from a wall outlet in order to generate 

200 watts of radio-frequency power. 
This loss of 50 percent within the 
transmitter is basically beyond our 
control since it is dependent on equip-
ment design. The 200 watts of RF 
power must then be sent through a 
feed line and antenna (which together 
make up the antenna system) before 
a signal can be radiated into space. 
The efficiency of the antenna system 
will determine whether the 200 watts 
will be utilised to the fullest advantage 
or be further reduced in strength. If 
our hypothetical antenna system is a 
“lossy” one, as much as three-fourths 
of that 200 watt output strength can 
be dissipated as heat, leaving as little 
as 50 watts of actual power to be radi-
ated from the antenna. This means 
that of the 400 watts we started with, 
only 50 watts remain - a total power 
loss of 87,5 percent! 
 The left side of Fig. 6 shows the 
losses in the lossy feed line and an-
tenna just described. In contrast, the 
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right side shows the same transmit-
ter, a low-loss feed line, and a well-
constructed, 3-element beam anten-
na - a system which shows "gain" 
rather than loss. If you compare the 
illustrations, you can see where loss-
es and gains occur. Now it’s time to 
take a closer look at what we mean 
by decibels and gain. 
 
Decibels 
 The actual output power of a ra-
dio signal is measured in watts. In 
Amateur Radio discussions and in 
the exchange of signal reports on the 
air, however, we usually hear signals 
compared in terms of decibels.

1
 Deci-

bels are units of comparison between 
two power levels. Used initially in 
audio engineering, a decibel (dB) is a 
just-detectable change in sound level 
under ideal conditions. Table 2 is a 
tabulation of some useful dB compar-
isons. 

 The power of an Amateur Radio 
signal as it leaves the transmitter and 
travels through the feed line to the 
antenna can be measured at the 
transmitter output in units of actual 
power - watts. After the signal has 
been radiated from the antenna, its 
strength is usually expressed in deci-
bels of relative power, as shown on a 
receiver's S meter (signal strength 
meter). S meters are marked in divi-
sions which indicate decibels and 
groups of decibels. The groups are 
known as S units; the number of dec-
ibels in each S unit (usually 5 or 6) 
depends on receiver design. The 
meters themselves vary as far as 
design, readability and reliability are 
concerned, and unless they are cali-
brated against a signal of known ac-
curacy, they do not, as a rule, indi-
cate the actual strength of a signal. 
Instead, they show each signal’s rel-
ative strength compared to (1) other 
signals, (2) the noise level, or (3) a 
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ANNOUNCING THE RELEASE ANNOUNCING THE RELEASE 
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 Main and sub-band receiver based on ground-breaking 
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 Transmitted audio quality found previously only on the TS-

950S and TS-850S  
 
 Three DSP units are used, one on each major block of the 

TS-990 – main band, sub-band and the band-scope 
 
 Advanced AGC Control – permits long hours of listening on 

the band without tiring the listener. 
 
 Touch sensitive screen to QSY - plus built-in DSP Equaliser 

– a first in  desk-tops ! 
 
 Two USB-equipped ports on the front of the radio ! 
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KG-UV920P below R3 600.00 and the KG-UV6D be-
low R1 500.00!! 
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change in strength of that same sig-
nal.  
 Comments concerning the 
strength of signals may indicate that 
one station is 6 dB louder than anoth-
er, that a signal lost 2 S units when 
the transmitting station switched from 
one antenna to a different one, or that 
a signal increased 10 dB when an 
amplifier was turned on. You may be 
told that your signal is the strongest 
one on the band, that it is way down 
in the noise, or that it is anywhere in 
between. Many things affect the 
strength of a signal, but the antenna 
system, composed of feed line and 
antenna, always plays a major part.  
 In addition to seeing relative 
strength responses on a meter, we 
can often hear relative strengths of 
signals as they emerge from a speak-
er or headphones; our ears have the 
ability to respond to relative loudness, 
just as the meter responds to relative 
power. These responses are logarith-
mic (see Table 2), which means (1) it 
takes a really substantial increase in 
actual power to make any noticeable 
difference in signal strength and (2) 
doubling the power increases a sig-
nal’s relative strength by 3 dB. This 
holds true no matter what amount of 
power is being increased by a factor 
of two - 10 watts to 20 watts, 500 to 1 
000 or  1 000 to 2 000. Each of these 
increases raises the relative power by 
3 dB. 
 If power is decreased, the same 
thing happens in the opposite direc-
tion: When power is cut from 1 000 to 
500 watts, the strength of a signal is 
reduced by 3 dB.  

 
Gain Questions 
 The assigned work of any trans-
mitting antenna system is to radiate 
as much of the energy sent to it from 
the transmitter as possible. An anten-
na cannot, and therefore does not, 
generate any energy. All it can do is 
radiate. Question 1, then, is this: Why 
do we refer to antenna “gain”? Gain 
over what? (Question 2) And why is it 
that some antennas put out much 
stronger signals than others receiving 
the same amount of power from a 
transmitter? (Question 3). 
 Questions 1 and 2 can be an-
swered together. Whenever we dis-
cuss any type of gain, we are compar-
ing one thing with something else. A 
train, for example, gains speed - its 
speed increases over what it was; 
there are gains in the stock market 
today, compared to yesterday‘s list-

(Basic Amateur Radio from page 17) 
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Table 2. Useful dB Comparisons 
 
Gain in dB Increase in Relative Power* 
0   1,0 
1   1,3 
2   1,6 
3   2,0 
4   2,5 
5   3,2 
6   4,0 
7   5,0 
8   6,3 
9   8,0 
10   10,0 
20   100,0 
30   1 000,0 
40   10 000,0 
50   100 000,0 
* 0 to 9 dB power increases are approxi-
mate; others are exact 
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ings. Gain indicates a comparison, 
and a signal’s gain in power is also a 
comparison - a comparison against a 
standard, or point of reference. The 
standard may be a certain type of 
practical antenna, usually a half-
wave dipole, or the standard can be 
a theoretical antenna called an iso-
tropic radiator. The isotropic antenna 
can (in theory) radiate equally in all 
directions. Practical antennas, on the 
other hand, always radiate more en-
ergy in some directions than in oth-
ers. lf you read an antenna advertise-
ment that says a certain type of an-
tenna has dBi gain, the i indicates 
that the comparison reference is an 
isotropic antenna. If it says dBd gain, 
the second d means that the gain is 
calculated by using a half-wave di-
pole as a standard. (Incidentally, a 
half-wave dipole shows a 2,1-dBi 
gain.) If the ad merely states that the 
antenna has “gain,” it‘s anybody’s 
guess what it refers to. 
 Now for Question 3, concerning 
how gain is achieved. In Part 1 of this 
antenna article (Sept/Oct Radio ZS) 
we discussed beam antennas - di-
rective types such as Yagis and 
quads, which, if properly constructed, 
radiate stronger signals than less-
directive types such as commonly 
used dipoles and verticals. They 
achieve this extra strength (the so-
called gain) not by generating addi-
tional energy but by concentrating 
the energy they receive from the 
transmitter and radiating it in a cho-
sen direction at the expense of other 
directions, much as a flashlight does. 
Certain antenna types then can pro-

duce what we call gain. 
 Some antenna systems show 
gain over others because they have 
a better location. An antenna system 
can also show gain by keeping loss-
es to a minimum. By eliminating loss 
sources, thereby lowering the 
amount of total loss, an antenna sys-
tem of any type can show signal gain 
over a lossier antenna system. It can 
even show gain over its former self 
when improvements are made, such 
as replacing defective feed lines, 
tightening connections, increasing 
height above ground, and increasing 
the number of radials. The gain is 
usually expressed in decibels of rela-
tive power. Power loss (also ex-
pressed in decibels), which can oc-
cur in either feed line or antenna, is 
determined by the antenna system's 
efficiency - the ratio of its input power 
to its output or radiated power. In any 
type of antenna system, high efficien-
cy is achieved by careful and proper 
construction and installation, includ-
ing matching of feed line to antenna, 
particularly when coax is used. 
 
Proper Construction and Installation 
 Those words represent our pre-
sent-day responsibility in our radio 
mining operation. During the past 
hundred years or more, by ingenious 
labour, thousands of radio amateurs, 
as well as other engineers, scientists 
and experimenters, made our pre-
sent amateur equipment and com-
munication possible. Because of their 
efforts and experiments we can ob-
tain alternating current (AC) at 60 
hertz (cycles per second) from a sim-
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ple wall outlet; can change that AC to 
direct current (DC) by rectification; 
can utilize the DC in transistors and 
tubes to again generate and amplify 
ac (this time at radio frequencies of 
millions of times per second), and 
can send that RF energy to an anten-
na system to be radiated into space. 
This last step is our responsibility; 
our job to see that the “gold” that has 
been produced in our transmitter 
gets shipped out efficiently and profit-
ably to its various destinations. lf we 
send our precious RF power to a los-
sy feed line, we have allowed our 
gold to be hijacked en route. If we 
send it to a poor antenna, we have 
for all practical purposes (though un-
intentionally) thrown most of it onto 
the mine dump. 
 Here, then, are three things to 
remember about antennas: 
1) Antenna work involves work. Extra 
work on feed lines as well as on an-
tennas can yield extra watts and ex-
tra decibels of precious RF power. 
2) A well-constructed beam antenna, 
by concentrating most of its energy in 
one direction, can produce a signal 
10 to 20 times (or in very large instal-
lations, even more than 20 times) 
greater than that of an equally well-
constructed but non-directional an-
tenna. But (and this is good news for 
everyone) it is also true that an an-
tenna of any type that performs well 
by keeping its losses to a minimum 
can also radiate a far stronger signal 
than that of an antenna system with 
low efficiency. And all this relative 
increase is without the use of a sepa-
rate power amplifier. 

3) A good small - even simple - an-
tenna, such as a dipole or a vertical, 
can produce a better signal than a 
lossy big installation, no matter how 
impressive the latter may look. 
 So as you put up your first anten-
na (and later ones, too), set your 
sights and your antennas high, and 
the “gold in them thar hills” can then 
be yours.  
 
So Which Will It Be? 
 One of the questions beginners 
always ask is this: Which kind of an-
tenna is best? And it is no wonder 
they wonder. All about them, in com-
mercial ads, on roofs and on towers, 
in conversations on and off the air, 
they see or hear about all sorts and 
species of antennas: the most com-
mon ones - dipoles, verticals, Yagis, 
quads and long wires; the less-
common windoms, rhombics and 
Zepps (that last kind so-called be-
cause they were first used on the 
Zeppelin dirigible); and a few anten-
nas with such strange and wonderful 
names as six-shooter, bobtailed cur-
tain, Beverage and fishbone - the last 
two receiving antennas only. All of 
these are billed as skilled aerial per-
formers in the radio circuits. Each, 
too, is a deciding factor (possibly the 
deciding factor) between a signal that 
really “gets out” and one that really 
doesn’t. 
 The answer to the question of 
which one is best is simple: There is 
no such thing as one best antenna 
for everyone, but there is a best an-
tenna for you, depending on your 
own special situation. Answering the 
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following questions should help you 
evaluate your situation: 
1) How much room do you have for 
your antenna installation? It‘s amaz-
ing how small a space can, if neces-
sary, be enough.  
2) How much money can you afford to 
spend for this part of your amateur 
station? You can get by on only a few 
dollars, or on what we will simply call 
“more.”  
3) Do you intend to build your first 
antenna or buy a commercial one? 
Materials for the construction of a sim-
ple wire dipole are easily available to 
almost everyone.  
4) Are there neighbourhood (or do-
mestic) problems to be worked out? 
 Look at antennas and talk about 
them with others. Read about them in 
books and periodicals (five common 
types were described briefly in Part 1 
of this article). Look again at your own 
situation. If, after that, you decide to 
put up a coax-fed, half-wave dipole 
that is inexpensive and relatively easy 
to build, the accompanying infor-

mation should be of practical help. For 
that matter, even if your choice is dif-
ferent, you might read the section an-
yway and perhaps “mine” something 
of interest from it.  
 
Constructing and Installing a Simple, 
Coax-fed, Half-wave Dipole 
 This section

2
 will provide a step-

by-step guide to building your own 
one or two-band (see text), half-wave 
dipole antenna. It’s the type most 
Novices (and some higher class licen-
sees) use, and it just may be the right 
one for you. 
 
Materials Needed 
 1) Wire. For a dipole antenna, 
both the wire size (gauge) and length 
are important. For a straight dipole 
supported at the ends, the wire must 
be strong enough to mechanically 
support both the dipole and the weight 
of its coax feed line. Wire sizes no 12 
to 18 is recommended, the smaller 
number indicating the larger size. The 
wire should preferably be of the cop-
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Fig. 7 - At A, a typical half-wave dipole installation. Sturdy rope is used to connect the 
ends of the antenna to trees or other supports. At B is an inverted V, a half-wave di-
pole with the centre part of the antenna raised. The ends should be as tar apart as 
possible, for best results. Be sure to leave the ends of this type of antenna high 
enough above the ground so they can't be touched; someone could get an RF burn by 
touching the wire while the station is operating. 
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per-weld type, which has a steel cen-
tre to give it strength and prevent it 
from stretching, and a copper outer 
layer bonded to the steel centre to 
make it a good conductor. Electric 
fence wire, either copper-covered or 
galvanized, can also be used effec-
tively. 
 If you are putting up a space-
saving, drooping dipole (also known 
as an inverted V), you can use any of 
the abovementioned kinds of wire or 
the softer all-copper wire, since this 
type of dipole has the coax and an-
tenna weight supported at the middle 
by a mast. 
 The amount of wire needed for 
either type of dipole will depend on 
the band or bands for which the an-
tenna is being constructed. The total 
length of wire will be approximately 
one-half wavelength long for the de-

sired band; measuring from the cen-
tre, each side of the dipole will be 
about one-quarter wavelength long 
plus a little extra for making connec-
tions. (See Table 3.) 
 2) Insulators. Insulators are used 
at the centre of the dipole and at the 
far ends of the two dipole wires. A 
centre insulator is needed to keep 
the two halves of the dipole electri-
cally separated and to provide all 
anchors for the two dipole wires and 
the feed line. This centre insulator 
can be a commercial one or it can be 
made from a piece of acrylic or phe-
nol-type plastic, such as the type 
shown in Fig. 8A, or it can even be 
made of wood. If it is made of wood, 
the wood should be saturated with 
hot paraffin or treated with varnish or 
some other coating to make it weath-
er-proof. Other insulators, usually 
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Fig. 8 — At A is a homebrew centre insulator. This type is also available commercially. 
The "egg" type compression insulator (B) and the “dog bone" type (C) is common end 
insulators. A diagram of a 40 meter half-wave dipole is at D. All wire connections 
should be soldered Trim the extra length of wire in (B) and (C) for minimum SWR. 
(Drawings based on orginals by G. Ladwig) 
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made of porcelain, ceramic or glass 
will be needed for the far ends of the 
dipole wires. The so-called egg insu-
lator (Fig. 8B) or some other type of 
compression insulator, as well as 
“dog bone" type insulators (Fig. 8C) 
are in common use. Wood is not sat-
isfactory for insulation at the ends of 
the dipole, as the RF voltage is much 
higher there than in the middle; if 
wood is used you may end up with 
high energy losses. 
  3) Coax. Get a good grade of 50-
ohm coax for your dipole feed line. 
(See Fig. 1, Sept/Oct Radio ZS). If 
you can see through the braid to the 
insulation underneath, the braid’s 
copper coverage (called “shield con-
tinuity”) is probably inadequate. 
When you have installed the coax, 
be sure that none of the braid is left 
exposed, since exposed braid can 
soak up water like a wick. Use a sili-
cone rubber compound (such as GE 
RTV) to weather-proof all connect-
ors. You can also wrap connectors 
with electrical tape, cover them with 
a battery clamp “rubber boot,” or use 
a combination of all three methods. 
 The antenna is fed directly from 
the transmitter, via the coax, at the 
centre insulator, using a connector 
socket and plug (Fig. 8A). Use an SO
-239 socket or its equivalent for the 
centre connector and a PL-259 plug 
for the antenna end of the coax. The 
other end of the coax must have a 
connector that fits your rig. Using a 
properly installed connector at the 
feed point of the antenna, rather than 
splitting the coax (as is sometimes 
done), prevents water from getting 

into the coax.  
 4) Supports. For an inverted V, 
you will probably need a centre sup-
port to get the high (middle) portion 
of the antenna up in the clear. This 
centre support, called a mast, may 
be a metal pipe, a TV push-up mast, 
a 2 x 4 or some other type of centre 
support strong enough to stand up 
against wind, ice and the antenna’s 
weight. For either the inverted-V or 
straight dipole, you will need to fas-
ten the far ends of the dipole wires to 
sturdy objects. Plan ahead to deter-
mine what these objects will be - a 
roof, tree, pole or anything else con-
venient for the purpose. Have the 
antenna ends as far apart as possi-
ble. Assuming that you or someone 
else in your family has a tool box with 
screwdrivers, pliers, wire-cutters and 
other essentials, the only expenses 
for your first antenna will be coax, 
wire and perhaps a few insulators 
and connectors. You may know an 
amateur who will bring some of his 
own equipment and perhaps contrib-
ute needed materials to the cause. 
Most amateurs have overflowing junk 
boxes and, since they are probably 
traders and scroungers themselves, 
will be happy to help other scroung-
ers, particularly beginning ones, any 
way they can.  
 
Preliminary Construction (things to 
do on the ground)  
 1) Measure the wire according to 
the following table, but before cutting 
it be sure you have included an addi-
tional length needed to go through 
the insulators and secure them, and 

(Basic Amateur Radio from page 24) 
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another bit extra if you are putting up 
a drooping dipole instead of a straight 
one.  
 2) If you are using bare copper 
wire that has become tarnished, clean 
off the ends for several inches with 
steel wool so that it will be possible to 
make good solder connections. If in-
sulated wire is used, remove the insu-
lation at both ends with wire strippers 
or a knife.  
 3) Always use rosin-core solder 
on all connections. Acid-core solder 
will cause the wires to corrode.  
 4) Put the coax connector on the 
centre insulator block and attach the 
dipole wires to the coax leads from 
the connector, as shown in Fig. 4.  
 5) Measure the two dipole wires 
again (now that they are attached to 
the centre insulator), and mark the 
points which indicate the length need-
ed for each side, using the band 
measurements listed in Table 2. At-
tach the end insulators, as shown in 
Fig. 8. Be sure to note the wiring illus-
tration for the egg insulator. Wired as 
shown in the illustration, the dipole will 
not come apart, even if the insulator 
breaks.  
 6) Cut the length of 50-ohm coax 
you will need, allowing for some slack, 
and put on the two connectors. Put 
the connector sleeves on the coax 
before soldering the main part of each 
connector. The Radio Amateurs 
Handbook

3
 contains complete infor-

mation on installing coaxial connect-
ors.  
 7) If you have access to an ohm-
meter, test the coax for continuity and 
shorts after putting on the connectors. 

Place one probe on the centre con-
ductor at one end of the coax and the 
other probe on the centre conductor 
of the other end. The ohmmeter 
should indicate less than 1 ohm of 
resistance - a virtual dead short. 
Again using the ohmmeter, touch the 
probes to the braid at both ends. 
Again, the result should be a virtual 
dead short. Finally, touch one probe 
to a centre conductor and one probe 
to the braid (either at the same end of 
the coax or at the two ends) and you 
should get an infinity reading - infinite 
resistance. Failure to show these 
readings indicates a break in the coax 
or bad solder connections for the first 
two tests, and a short in the coax or 
connectors for the last one.  
 8) For your safety and for best 
operation of the antenna system, a 
ground connection is necessary. Run 
a metal rod, 1,2 – 2,4 m long into the 
ground outside the shack. Attach a 
piece of heavy bare or insulated cop-
per wire (12 gauge or larger) or a 
strap of copper or galvanized metal to 
this rod and attach the other end to 
the chassis of the rig. 
 9) A Blitzbug or some other kind 
of lightning arrestor should also be 
properly installed in the coax line.  
 
Installing the Dipole 
 Only general directions can be 
given for this process since each situ-
ation is different and your resourceful-
ness will be needed to determine 
where and how. Certain suggestions 
may nevertheless prove helpful.  
 1) Get your antenna as high as 
the given situation will permit.  

(Basic Amateur Radio from page 25) 
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 2) Keep your antenna wires 
away from power lines; never go 
over or under them. If you fail to fol-
low these precautions you may not 
even live to regret it.  
 3) Treat your coax with great 
care. Don't walk on it and don‘t put 
mechanical stress or strain on it.  
 4) As you pull the antenna into 
position, watch that the wires do not 
kink. Our apologies for not telling you 
how to pull it into position or how to 
fasten it to the mast; you’ll have to 
figure out how to do this for your own 
situation.  
 5) For either the drooping or 
straight dipole, bring the coax down 
vertically as far as possible.  
 6) lf your antenna end support is 
a living tree, put a piece of rubber 
hose around the tree (for the tree’s 
protection) and run the support wire 
or rope through the hose. There 
should be an additional length of 
cord or wire, after the end insulator, 
to secure it in place via the rubber 
tubing.  
 7) Be sure to solder and, where 
necessary, weather-proof all connec-
tions carefully. The antenna and up-
per part of your coax will not be read-
ily accessible like other parts of your 
station. Eventually any weak spot is 
sure to be damaged by the wind and 
other elements, and will have to be 
repaired. Ultraviolet light from the 
sun can weaken guy ropes, so use 
strong cord such as plastic clothes-
line with a polyethylene centre for 
your supports. Never use rope with a 
wire centre as a support for any type 
of antenna.  

 8) Even though there is a legiti-
mate use for a piece of equipment 
called a balun (rhymes with gallon 
and is derived from the combination 
of balanced and un-balanced), it is 
usually not needed as an electrical 
balancing device for this type of sim-
ple, coax-fed antenna. Feeding the 
coax directly to the antenna and us-
ing the connectors as described cuts 
down the cost and makes the entire 
installation simpler.  
 9) You may hear someone talk-
ing about an antenna matching or 
tuning unit, such as a match box or 
Transmatch. These are useful or 
even required in some situations, but 
since most modern rigs are made to 
operate into a nominal 50-ohm load, 
a matching unit for this coax-fed di-
pole should not be necessary. You 
can learn more about matching (and 
baluns) in The Radio Amateur’s 
Handbook. 
 10) You will also hear people 
talking about SWR meters or the 
SWR (standing wave ratio) of their 
antenna systems. They may report 
SWRs of 1:1 (known as 1 to 1), 1,7:1 
or 3:1. SWR could take up an en- tire 
article, but we will limit our discussion 
of it to one brief statement. Antennas 
are supposed to be tuned to a de-
sired resonant frequency (usually a 
frequency at about the middle of a 
desired band). The use of an SWR 
meter or SWR bridge is one way of 
finding out whether the tuning of a 
coax-fed antenna has been properly 
achieved. A change in length is usu-
ally the means by which simple an-
tennas are adjusted to take care of 
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the tuning. If it is determined from an 
SWR meter reading that the resonant 
frequency of your antenna is lower 
than you desire, you can raise the 
resonant frequency by shortening 
both sides of the dipole, equally. If 
the resonant frequency is higher than 
desired, you can lower the resonant 
frequency by lengthening both sides 
of the dipole equally. See Fig. 8.  
 But don't worry too much about 
the SWR of your simple, coax-fed 
half-wave dipole. If you use good 50-
ohm coax, cut your dipole wires the 
proper length, make sure all connec-
tions are tight, and put your antenna 

up as high and in the clear as possi-
ble, you should be able to “mine” 
your share of the radio spectrum for 
years to come.    
 
1 The bel was named in honour of Alex-
ander Graham Bell. A decibel equals 
1/10 of a bel. 
 
2 Credit for the practical information in this 
construction section as well as for many 
helpful suggestions and important items 
of information in previous sections must 
go to Jim Snyder. WUUR/KQZCM. 
 
3 The Radio Amateur’s Handbook, ARRL, 
56th Ed. 1979 pp 17 - 5,17 - 6 
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Has amateur radio turned 360°? 
Hans van de Groenendaal, ZS6AKV 

G 
oing back in history, radio 
amateurs have not only 
lived through technological 
change, they have also 

meaningfully contributed to these 
changes, and by extension, they 
have adopted technological change 
faster than non-radio amateurs, per-
haps because it was and still as a 
question of survival. 
 The history of amateur radio is 
the history of radio. The development 
dates back to a time long before Mar-
coni brought the Hertzian principles 
of wireless communication to practi-
cal application. In fact radio was not 
invented but developed by several 
early experimenters who each con-
tributed a small piece to complete the 
puzzle that made Marconi a famous 
and a wealthy man. 
 Marconi put the work of Maxwell 
and Hertz into practice when he 

demonstrated that one could indeed 
transmit information over a distance 
without the use of wires. 
 In the first few years of radio, 
communication took place in the me-
dium and long wave bands but with 
the large bandwidths not many sta-
tions could be accommodated in the 
available spectrum. Selective tuning 
was still to come several years later. 
 Commercial interests grew and 
before long the early radio amateurs 
were relegated to shorter wave-
lengths which were, at the time, gen-
erally considered useless. However 
in 1902 two scientists, Arthur Kennel-
ly in the USA and Oliver Heaviside in 
England suggested in independent 
scientific papers that the Earth’s up-
per atmosphere consists of an elec-
trical conducting region. It was this 
region, they theorised, that was most 

(Continued on page 29) 
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probably produced by solar radiation 
and could well be the cause of why 
communication distances on long 
waves were limited. 
 Two decades were to pass be-
fore British scientist Edward Appleton 
discovered the ionosphere. It was in 
1924 when he and his co-worker 
found conclusive evidence by meas-
uring the arrival of radio signals from 
a nearby transmitter. The angle was 
such that the signals could have ar-
rived only from one direction – by 
reflection from an area about 160 km 
high above Earth. The radio ama-
teurs of the early nineteenth century 
did not wait for scientists to publish 
their findings; they did their own re-
search, perhaps on a more practical 
basis. On 17 October 1925 South 
African radio amateur, John Streeter 
made contact with an amateur in the 
USA, William Ebensperger, U3JW. 
This provided clear proof that the 
findings of Appleton were correct and 
that the ionosphere could reflect sig-
nals of the right wavelength. The fre-
quency used to make this contact 
was around the 30 m band. At the 
time there was no evidence of the 
propagation mechanism and the re-

quired frequency. But with experi-
mentation a pattern was soon estab-
lished. Commercial enterprise how-
ever did not take long to see the po-
tential and claimed the shortwave 
frequencies for their use leaving the 
radio amateurs "to play" elsewhere. 
 It was not until 1927 when the 
International Radio Telegraph Con-
ference, which met in Washington, 
decided on a table of frequency allo-
cations – shifting radio amateurs into 
the higher frequencies and giving 
them their own allocations. Radio 
amateurs continued their activity, 
experimenting at higher frequencies, 
testing new transmission techniques 
and developing new and different 
antennas. For a long time radio ama-
teurs could have almost any spec-
trum above the high frequency band. 
The development of computers, cell 
phone and satellites changed that 
perspective by almost 360°. 
 Commercial interests in the HF 
spectrum and even in the lower por-
tion of the VHF spectrum are waning 
and their appetite for the UHF and 
microwave spectrum is growing. 
Again the radio amateurs have to 
fight for their allocations that were so 

(Has amateur radio turned 360°? from page 28) 
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The South African Radio League has pro-
duced a generic QSL card which you can 
personalise by writing in your own call sign. 
The cards are available in batches of 100 at 
R50 per batch,  postage included. 
 To order, pay the amount for the re-
quired number of QSL cards into the SARL 
bank account - ABSA account no 407 158 
8849, branch code 632 005. Then send de-
tails of your delivery address and the proof 
of payment to Willem, ZS6WWJ at 
zs6wwj@gmail.com and wait at your post-box for delivery! 

mailto:zs6wwj@gmail.com


30 Rad io ZS  

freely given to them, not that many 
decades ago. It is now the expansion 
of broadband wireless systems that 
is driving the commercial demand. 
We see evidence of this happening 
in Europe and the USA with South 
Africa not far behind. On 14 June 
2013, the White House released a 
US Presidential Memorandum that 
represents the next stage in making 
more radio spectrum available for 
commercial wireless broadband tech-
nologies. Here are serious implica-
tions for incumbent users of the 
spectrum between 400 MHz and 6 
GHz – including radio amateurs. 
 At a recent conference held in 
Vienna, Austria, International Ama-
teur Radio Union IARU) member so-
cieties in Region 1 (Europe, Africa, 
the Middle East and Northern Asia) 
met to review the amateur require-
ments and develop protection strate-
gies to ensure that the UHF and mi-
crowave amateur spectrum alloca-
tions remain available for satellite 
and terrestrial communication activi-
ties. National amateur radio societies 
have to continually lobby their gov-
ernments to ensure that their require-

ments are taken care of when next 
the World Radio Conference meets 
in November 2015 in Geneva. Radio 
amateurs are happy with the recent 
allocations on 137 and 472 kHz. 
There are many interesting aspects 
in the wavelengths of old and oppor-
tunities to develop new transmission 
techniques. 
 However, frequencies are not the 
only aspect of amateur radio that is 
turning a full 360°. We see the same 
in satellite orbits. Not long after the 
first satellites were launched, the 
commercial world lost interest in low 
earth orbit satellites and moved to 
much higher, geostationary orbits. 
Radio amateurs saw an opportunity 
for satellites in low earth orbit and 
developed and launched many satel-
lites riding piggy-back on commercial 
launches. But wait, the commercial 
world realised the low Earth orbits 
have their uses as we see today in 
various applications, for example 
GPS constellations. 
 Radio amateurs are no longer 
living in a static world – their world is 
changing and they have to change in 
order to keep their status and their 
frequencies. 

(Has amateur radio turned 360°? from page 29) 

Club Management — Running a Meeting 
Scot Herrick, K9JY 

M 
eetings in the corporate 
world suck. They take too 
long; they do not have an 
agenda. Too many peo-

ple with no interest in the meeting 
attend because they were invited. If 
the thought of an amateur radio 
meeting were like corporate meet-
ings, no one would join your club. 

Which is commentary, of course, on 
corporate meetings…? 
 However, membership meetings 
for amateur radio should not be like 
corporate meetings. In fact, they can 
be stellar. 
 
Meeting Objectives 

(Continued on page 31) 
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Meetings are social. Hey, we joined 
the club to be with other radio ama-
teurs. Therefore, the social aspect of 
the meeting is critical.  
Meetings are places to learn about 
the hobby. If you were thinking of 
getting into a new area of amateur 
radio like six metres, where would 
you find someone who is already in 
that part of your hobby? Your club, of 
course.  
Meetings expose you to all facets 
of the hobby. If you have great club 
programmes, your members will 
learn about different parts of the hob-
by even though they may not partici-
pate in that part of the hobby. I would 
never do moon bounce — but what a 
cool thing to learn about for a pro-
gramme!  
Agenda. Here is my agenda for an 
amateur radio membership meeting: 
18:30. Have the meeting room open 
a good half hour before the start of 
the meeting - socialise  
19:00. Start the “business” meeting 
promptly. If you are late, you miss it. 
 The business meeting lasts 20-
minutes maximum. Yes, 20-minutes 
maximum. In two years of running 
ham radio meetings, I only missed 

this objective three times over almost 
48 meetings. The business meeting 
consists of treasurer’s report, new 
members, DX report, Activity report, 
contest report and introduction to the 
program for the night. After the busi-
ness meeting, there is a break before 
the programme starts – socialise. 
19:45. The programme starts - learn  
21:00. If your programme speaker is 
still talking, he or she is thanked by 
the President/Chairman and booted 
off the programme, done or not.  
21:00. Start of the meeting-after-the 
meeting – socialise. 
 
Here is the rule: the membership 
meeting is not about the meeting. It 
is about socialising with your fellow 
amateurs and learning about the 
hobby. What do you think? 

(Running a meeting from page 30) 

A Simple HF-Portable Antenna 
Phil Salas, AD5X  

Tired of dragging that bulky old antenna tuner along on your vacation jaunts? 
Spare your suitcase and your pocketbook because this simple multiband wire 

antenna will get you on the air in a jiffy - with no extra gear required. 

E 
very summer my wife 
(N5UPT), my daughter 
(AC5NF) and I spend about 
a week on Mustang Island 

off the coast of Corpus Christi, Tex-
as. I always enjoy operating HF-
portable when on vacation and be-

(Continued on page 32) 



32 Rad io ZS  

cause Mustang Island is also known 
as IOTA NA-092 (Islands on the Air, 
North American island number 92), 
getting on the air is even more fun! In 
case you’re imagining typical DXpe-
dition fare, you should know right 
from the start that we don‘t exactly 
rough it on Mustang Island. In fact, 
we always stay in a condo, which I 
request to be “the highest one availa-
ble." 
 My first portable rig was a Ken-
wood TS-50, followed by an MFJ-
9420. Last year I went deluxe and 
upgraded to an ICOM IC-706MKII. 
That little rig works DC to light - all 
bands and all modes, with goodies to 
boot. It is an excellent choice for al-
most any type of portable operation. 
I’ve experimented with several types 
of antennas on these outings - in-
cluding Hamstick mobile whips, reso-
nant dipoles and random-length wire 
dipoles fed through a matcher. I pre-
fer resonant antennas so I don’t have 
to worry about transporting and stor-
ing an antenna matcher. Of course, 
multiple dipoles or a handful of Ham-
sticks can take up a lot of room. 
 Last summer I used the multi-
band dipole described here with ex-
cellent results. If you’re interested in 
a simple multi-band wire that's easy 

to build and pack away, give this an-
tenna a try. 
 The basic antenna covers all 
bands from 20 to 10 metres. You 
could increase its coverage, but the 
dimensions of a typical condo balco-
ny seem to limit the lower frequency 
to 20 meters or so. If your operating 
site is larger, feel free to scale the 
antenna appropriately. 
 Basically, the antenna started as 
a full-size 20-metre dipole. I then in-
serted small in-line insulators to allow 
for multi-band operation as shown in 
Figure 1. The insulators are 3,175 
mm (diameter) by 2,54 cm nylon 
spacers that can be found at most 
hardware stores. Each spacer is 
used as a “band switch" by drilling a 
small hole in each end and threading 
a short length of #14 bare wire 
(house wire) through each end and 

(HF-Portable Antenna from page 31) 
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Figure 1—The concept began 
with a full-size dipole antenna 
that I “broke up" with small insu-
lators. 
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attaching a short piece of wire termi-
nated in an alligator clip. The clip, 
shown in Figure 2, is available at Ra-
dioShack stores (ask for part number 
270-380). 
 I used #24 insulated wire for the 
dipole elements because it‘s light-
weight and flexible. Obviously, any 
type of wire is fine. Use whatever you 
have on hand. The best way to deter-
mine the various segment lengths is 
to calculate the individual dipole 
lengths using: L (metre) = 150/freq 
(MHz) * 0,951 
 Tack solder the wire sections to 
the insulators, attach a feed line (RG-
59 coax will do) and hang the dipole 
in a convenient place where it's easy 
to work on and adjust. Although the 
SWR meter method will work, to ad-
just the multiband dipole properly, 
beg, borrow or buy an antenna ana-
lyser. 
 First, “unclip" all of the alligator 
clips and adjust the inner wire seg-

ments for the lowest SWR on your 
favourite part of the 10 metre band. 
The wires should be a bit long, so 
unsolder them on one end and trim 
them as follows: 
New length = Original length x Meas-
ured low-SWR Frequency/Desired 
low-SWR frequency  
 Next, clip (attach) the inner pair of 
alligator clips and adjust the next seg-
ment for resonance on 12 metres us-
ing the formula and steps described 
previously. Continue this procedure 
for 15, 17 and 20 metres. I know - 
you‘re adjusting your antenna low to 
the ground and your particular porta-
ble mounting location will undoubtedly 
vary. For our purposes it really 
doesn’t matter. Most modern rigs can 
put out full power into a 2:1 SWR, so 

(HF-Portable Antenna from page 32) 
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Figure 2- The band switches are con-
structed from nylon spacers, some 
wire and an alligator clip.    

Figure 3 - I used an extra nylon spacer for the centre insulator. I drilled the 
ends and attached a chassis-mount phono jack as shown. The nylon screw is 
used on one side to make sure that the phono jack’s centre conductor doesn't 
short to ground. I soldered #4 spade lugs to the inside ends of the 10-metre 
dipole elements so the dipole can be easily attached (and detached) to the 
centre insulator. Feel free to use other centre insulator designs as desired.    
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reasonable location-based SWR vari-
ations probably won’t affect your rig’s 
operation. If the SWR is really high, 
something‘s drastically wrong or you 
have the alligator clips set up for op-
eration on the wrong band, etc. Inci-
dentally, you can use a balun if you 
want to. I normally don‘t worry about 
feed line transformers when operat-
ing portable. 
 The antenna leg lengths I wound 
up with are shown below: 
10 metres: 2,515 metres on each 
side 
12-10 meters: 25,4 cm on each side 
15-12 meters: 40,64 cm on each side 
17-15 meters: 50,8 cm on each side 
20-17 meters: 1,143 metre on each 
side 
 Each side is a total of 4,572 me-
tres for a total of 9,4488 metres for 
the entire antenna. Finally, if you 
want to electrically "shorten" your 
antenna, make the clip lead wires a 
little longer and wrap the excess wire 
around the insulators to make load-

ing coils. 
 I used an extra nylon spacer for 
the centre insulator. I drilled the ends 
and attached a chassis-mount phono 
jack as shown in Figure 3. The nylon 
screw is used on one side to make 
sure that the phono jack’s centre 
conductor doesn’t short to ground. I 
soldered #4 spade lugs to the inside 
ends of the 10-metre dipole elements 
so the dipole can be easily attached 
(and detached) to the centre insula-
tor. Feel free to use other centre in-
sulator designs as desired. 
 
Conclusion 
 If you need a simple portable 
antenna, spend an hour or two as-
sembling this one. It’s simple, cheap 
and a good performer. Simply adjust 
the clip leads for the desired frequen-
cy band and you're on the air - no 
matcher required! Sure, you have to 
make a quick trip to the balcony (or 
whatever) to change bands... but this 
is a vacation-oriented design, after 
all!  

(HF-Portable Antenna from page 33) 

Rapid Deployment Amateur Radio 
Why RaDAR ? 

Eddie Leighton – ZS6BNE 

Many radio amateurs may ask why?  
 What on earth do radio amateurs  
want to run around for? What's the 
fun in that? Spending more time put-
ting up and taking down antennas 
than making QSOs. What's so great 
about sitting on a rock for a chair or 
on the ground itself? What's so much 
fun when the wind blows your paper 
logbook in all directions and sweaty, 
dusty hands spoiling the newly print-
ed paper log after retrieval?  

 What's fun in 
loosing a few 
pounds while walking a trail in bright 
sunlight and no trees for shade? 
What! No trees? Now you have to 
carry a makeshift mast too and you 
have to get it to stand on rocky 
ground. Why it's a mission to ham-
mer a tent peg into the ground using 
a rock, get a bigger one! 
 What's fun in walking a path dur-

(Continued on page 35) 
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They shall grow not old as we that are left grow old 
Age shall not weary them nor the years condemn 
At the going down of the sun and in the morning 

We will remember them.” 
  

Hulle word nie oud soos ons wat bly vergrys, 
Die jare sal hulle nie raak nog die tyd se eis 

En, soos die son sak of die môre ontvou, 
Eer hul herinnering – ons sal onthou.” 

 

Mike Case, ZR6MJC 
 Willem Louw, ZS6BPD 

Johan Roos, ZS4KB 

Silent Keys   Stil Sleutels 

ing a heavy downpour trying to pro-
tect your radio equipment, oh man 
and now the logbook's wet too! Your 
pen will no longer write and you wish 
you brought a pencil along! 
 Now all of a sudden you're hun-
gry with no burger outlets in sight, 
not for many kilometres and your 
thirst increases more at the very 
thought of that ice cold beer you 
used to pull out of your cooler box 
during field days. What's fun in that? 
 You're so used to sending 59 or 
599 during a contest, why do I want 
to know the other operator's name or 
where he lives, oh okay, maybe a 
grid locator of six characters, what on 
earth do you want to send more, like 
eight or ten! Madness WHY???? The 
chances of not getting them right is 
good, so why waste time, there's an-
other QSO to be made! 
 It's so much better sitting in your 

tent or outbuilding on a comfortable 
chair, an open window with a slight 
breeze or even an air conditioning 
system. Snacks on the side of the 
paddle, mic or keyboard. The paddle 
made from the finest precision mate-
rial, light to the touch and free from a 
speckle of dust - finely oiled. 
 Maps of the world, lists of prefix-
es, azimuth information and a rotator 
control box! At the touch of a button 
or two you line up that beam backing 
it up with full legal power and maybe 
a little more. 
 You have the latest technology 
and high speed access to the Inter-
net monitoring DX clusters. You 
know where you are, you been living 
here for thirty or more years. 
 Yet there are RaDAR operators 
….. but they are few. They know why 
they are. 
 

(RaDAR from page 34) 
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