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hƴ ǘƘŜ /ƻǾŜǊ 
 The Triple Trapper Inverted Vee for 80, 40 
and 20 metres in position, ZS1SA says he has in-
stalled optional PVC end caps. Photo by Rob, 
ZS1SA. 
 

hǇ ŘƛŜ ±ƻƻǊōƭŀŘ 
 Die Triple Trapper Omgekeerde Vee vir 80, 40 
en 20 meter in posisie, ZS1SA sê hy het opsionele 
PVC-einddoppies geïnstalleer. Foto deur Rob, 
ZS1SA. 
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 Contributions for the next issue must reach the 
editor on or before the last week of the month before 
publication. Closing dates are: 
 
February 2018 - 25 January 2018 
March 2018 - 22 February 2018 
April 2018 - 26 March 2018 
May 2018 - 24 April 2018 

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.έ 
 

 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.έ 

 
aƛƳƛ wƻŀŎƘΣ ½{р¸h  

.ŜǊƴƛŜ /ǊƻŎƪŦƻǊŘΣ ½{м.²  
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The 2018 SARL National Convention, which includes the AGM and the Awards Dinner, will be 
hosted by the Pretoria ARC at the Silver lakes Estate over the weekend of 13 to 15 April 
2018. PARC will be providing more information soon. PARC will be hosting a big flea market 
on Saturday 14 April at the venue (what about other Clubs bring their flea markets to the 
AGM venue?) 
 There are five (5) vacancies for the 2018/2019 SARL Council. Nominations for these five 
vacancies must reach the SARL Secretary by midnight on Wednesday 31 January 2018. 
 Nominations for Honorary Life Membership, the Willie Wilson Gold Badge and the Jack Twine Merit 
Award are needed. Other SARL Awards that require nominations are the Icom Excellence Award, the Bar-
ney Joel Trophy, the Arthur Hemsley 2 metre Trophy, the Bert Buckley Six Metre Trophy, the Radio ZS 
Four Metre Floating Trophy, the Radio ZS Two Metre Floating and the Joseph White Plaque.  
 What about motions for discussion at the AGM?  
 Visit the AGM Information page at www.sarl.org.za/members/agm/AGMMembers.asp where you will 
find guidelines for that motion you wish to have discussed at the AGM and template documents for the 
various awards. The process for nomination to serve on Council as well as the Nomination form are also 
available here. Is your Club planning to host the 2019 SARL National Convention? Well there is a docu-
ment with guidelines available.  

 aŀǊƪ мо ǘƻ мр !ǇǊƛƭ нлму ƛƴ ȅƻǳǊ ŘƛŀǊȅ ŦƻǊ ǘƘŜ {!w[ bŀǘƛƻƴŀƭ /ƻƴǾŜƴǘƛƻƴΗ  

The Pretoria Amateur Radio Club to Host the 2018 SARL 
National Convention 

End of the Year lunch for the QSL Bureau and NARC. 
Back row - Geoff Levey, ZS6C, Nico van Rensburg, ZS6QL, Keith Liddle, ZS6AGF, and Nick Dreyer, ZS6NCK. 
Seated - Leon Uys, ZR6LU, Willem Weideman, ZS6X, Kelley Heslop, Dave Lloyd, ZS6ACC, and Cliff Smyth, ZS6BOX 

http://www.sarl.org.za/members/agm/AGMMembers.asp
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A 
ll basic information about the Northern California DX FoundationΩs Beacon Network can be 
found at www.ncdxf.org/beacon.  
 The South African 
beacon, ZS6DN, (call sign 

of Dave Larsen) was installed many 
years ago at DaveΩs QTH. The first-
generation equipment worked on 20 
m only with a TS-130S. The second 
generation was a TS-50, transmitting 
on 14, 18, 21, 24 and 28 MHz bands. 
 At that time, I also started main-
taining the beacon. Sadly, Dave 
passed away a few years ago. The 
SARL took on the responsibility for 
the beacon as far as licensing is con-
cerned. The family of Dave agreed to 
leave the beacon on its historic site 
near Irene. 
 Last month I received the latest 
hardware from the NCDXF, an Icom 
7200, a beacon controller with GPS receiver (for precise timing) and a Cushcraft MA5VA vertical antenna. 
This has now been installed and is operational. 
 A nice programme to help with beacon identification (some amateurs might just not be able to read 
the morse code, hi) can be found at  www.DJ1ZN.darc.de 

ZS6DN and the Northern California DX Foundation Beacon 
Network  
Frank Schneider, ZS6GE 

http://www.ncdxf.org/beacon
http://www.DJ1ZN.darc.de
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T 
he blue outer tube (see picture) is just a hula-hoop placed over the outer ¼ inch (6,35 mm) soft 
copper tube (10 feet long [3,048 m formed to a 3 foot [0,91 m] diameter) to help form the cop-
per tube in a circle and protect it whenever I knock it over. The plastic hula-hoop might also stop 
me from getting zapped. The exact diameter of the outer coper loop is not critical. The single 

length of copper tubing was purchased from a pluming/hardware store. 
 The tuning cap is connected across the open ends of the outer loop and nothing else. 
 The coax feed line is connected to the open ends of the smaller 12 gauge copper loop seen inside of 
the larger loop near the bottom. The smaller loop di-
ameter is 7,5 inches (19,05 cm) in diameter. The small 
loop diameter is also not critical. The smaller loop is 
placed with approximately 1 inch (2,54 cm) of air space 
from the inside edge of the outer loop. This spacing is 
not critical. 
 I am still searching for a good metal plate 
type variable tuning cap for under $80 (R1 025) that 
can handle 50 or more watts without arcing. Now I am 
using a low cost small tuning cap taken from a pocket 
radio. I have not tested the antenna on transmit due to 
the small plasticky tuning cap.  
 Due to the antennas high Q you can cover a 100 
KHz span before you must adjust the tuning cap. 
Coverage is from 5,8 to 16 MHz and will be greatly wid-
ened once I get a 17 - 470 pf or greater tuning cap. 
 I am using the antenna indoors and so far, it has 
worked very well for me. I have rotated it to null out 
some very strong noise generated from the neigh-
bourΩs PC and TVs and what have you. I live in an area 
with many family dwellings within a few hundred feet 
of me, so noise was a huge problem. The mag loop is 
not perfect, but it definitely has worked out for me.  

HF Hula-hoop Antenna 
Brian Walker, VE6GH 
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T 
his is about the easiest way to build a 160-m antenna. It is up to you to get it as high as possible. 
An inverted L shape is good, even vertical if you can, but if you have no other choice get it off 
the ground if only a few metres high. You will still have some NVIS (Near Vertical Incidence Sky-
wave) fun with really good signals – after dark! 

 Firstly, you will  need a 100-metre length of copper wire that will be strong 
enough and good enough and the ideal for this is a 100 m roll of 1,5 mm electri-
cal house wiring wire from your nearest electrical outlet. It will cost around 
R200.00. If you want everyone to see your antenna, choose red or green/yellow 
but if not, choose black. 
 Unroll the wire making sure there are no kinks, loops or tangles. Take your 
time and enjoy the sunlight! Once unrolled, measure off 20 metres and cut the 
wire leaving hopefully a length of 80 metres behind. The 80 metre length of wire will be your radiator and 
the 20 metre length will be your άcounterpoiseέΦ You will need the counterpoise otherwise RF will be 
looking for a path to ground in all the places where it shouldnΩt! 
 Good news, you will only need a short piece of coax from your rig to the magic box. Inside the magic 
box you will have a toroid with a few turns of wire around it. You will also need to find a variable capaci-

tor which may be the most difficult obstacle. 
Find one that is around 200 pF or more. The 
vane spacing is usually not critical unless you 
want to use a few hundred Watts where you 
will need wider spacing otherwise you may en-
counter arcing between the plates. 

 We are going to feed the antenna from the 
side, not in the middle like a dipole or inverted 
vee. That means we need to match the rigΩs 50 
ohms to the antenna which is 2 750 ohms – or 
more. That is easy of course using a low pass 
filter and it will supress some unwanted har-
monics too! 
 My friend Pierre, ZS6A, drew up an inter-
esting table of suitable inductance values for 
various bands and feed point impedances. 

(Continued on page 7) 

RaDAR – мсл m end fed half wave antenna  
Eddie Leighton, ZS6BNE 
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  From the table we see we need an inductance of around 32 uH if the feed point impedance is around 
2 750 ohms. If it is higher, we will need a little more inductance, but it is impossible to know exactly what 
the feed point is. An inductance of 32 uH worked well for me and a 200 pF variable capacitor was suffi-
cient too. 
 You will need a suitable toroid. I had a T157-2 in my parts box and used that. This is a red toroid suita-
ble for HF frequencies. An excellent website on determining what toroids you have available in your box 
can be found at http://toroids.info/  
 There is also an online winding calculator which you can use to see how many turns you need to make 
on your toroid to get the required inductance. 
 There is an excellent program you can download from the Internet to your PC to make calculations on 
your toroid inductances. It can be downloaded from 
www.electronicecircuits.com/download/software/mini%20Ring-core%20calculator%20program.zip  
 This program gives you additional information like the effects of power on the toroid. For QRP 5 
Watts, the voltage on the toroid would be V = SQRT (P x Z) and with a feed point impedance of say 3 000 
ohms, 5 W would look like this. I would lose 300 mW through the toroid which is not  that bad at all! 

 At 100 W the T157-2 would start to take a little strain as far as heating is concerned but that is quite 
normal! An odd 7,4 Watts are lost through the toroid. Trade-off ΧΦ lots of coax feeding the wire in the 
middle like in a dipole with the logistical complexities of a very large dipole or the end fed. The end fed 
offers many alternative options. 
 Note the 20 metre length of wire is connected to the earth side of the capacitor – make that the rotor, 
then the control shaft is also at earth potential so there is no chance of getting a RF burn while tuning. Of 
course, that is the same potential of the rig via the coax braid. 
          Tune for minimum SWR. ItΩs pretty easy to get 1.1:1 with this setup but do not leave the counter-

(160 m end  fed half wave antenna from page 6) 

(Continued on page 8) 

http://toroids.info/
http://www.electronicecircuits.com/download/software/mini%20Ring-core%20calculator%20program.zip
https://zs6bne.wordpress.com/2017/06/26/radar-deploying-the-160m-end-fed-half-wave-antenna/dsc_0010/#main
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poise unconnected! The counterpoise can simply lie on the ground. 
 Note, I built mine into an old modified MFJ945e antenna tuner with built in cross needle SWR meter. 
It can be much simpler, the toroid and capacitor in a suitable little plastic box. 
 At the far end (80 metres away), terminate the wire on an electric fence insulator and tie down with a 
nylon rope. The ends are at a high voltage low current point. 
 Enjoy 160 m, there are quite a few amateur radio operators in ZS who would love to have a QSO with 
you! 

(160 m end  fed half wave antenna from page 7) 

R 
adio ZS welcomes advertising. It is a 
source of information for readers. To 
place an strip advertisement in Radio 
ZS, contact the Editor at radi-

ozs@sarl.org.za. To advertise on the League web 
site, contact Hans, ZS6AKV at artoday@sarl.org.za. 
 
¢ŜǊƳǎ ŀƴŘ ŎƻƴŘƛǝƻƴǎ 
 All contract advertisements content may be 
changed monthly on 5 working day notice 
 The rates are based on the complete supply of 
material in Jpeg unless otherwise negotiated. For 

artwork additional charges may apply as agreed 
 The content of the advertisements must com-
ply with regulations and norms acceptable in South 
Africa 
 All advertisements are playable in advance by 
EFT to SA Radio League, ABSA, account no 4071 
588 849 branch code 632 005.  
 All correspondence and material must be sent 
to admin@sarl.org.za with a copy to arto-
day@sarl.org.za for web adverts or radi-
ozs@sarl.org.za for strip adverts   

Advertising in Radio ZS and on the SARL web site 

!ŘǾŜǊǝǎƛƴƎ wŀǘŜǎ Per Month Per Six Months Per Annum 

Display (cameo) on the home page (www.sarl.org.za) and a Radio ZS 
Strip advert 

R500 R2 500  R4 500 

Commercial Hamad on the home page (www.sarl.org.za) R60 R300  R500 

Radio ZS Strip advertisement 10 cm x 2 columns on top of the page R100 R500 R1 000 

mailto:radiozs@sarl.org.za
mailto:radiozs@sarl.org.za
mailto:artoday@sarl.org.za
mailto:admin@sarl.org.za
mailto:artoday@sarl.org.za
mailto:artoday@sarl.org.za
mailto:radiozs@sarl.org.za
mailto:radiozs@sarl.org.za
http://www.sarl.org.za
http://www.sarl.org.za
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A 
 switch is a mechanical device with contacts that al-
low electricity to flow in a circuit, like when you 
switch on a light. To most of us that is elementary, 
we grew up with it, but do you know that in this 

modern age many students roll up at colleges and universities 
to whom a switch is something new?  
 My father was a railway man and he was once transferred 
to a small place called Bitterfontein in the Northern Cape. 
There were no switches in our red brick house next to the rail-
way line because there was no electricity in Bitterfontein. And 
as the name implies, the water in the taps was brackish and not suitable for drinking. My father bought a 

wind charger and a 6 V battery and a radio that had a vibrator inside 
so that it could work from the 6 V battery. Against the wall he had a 
map of Europe so that he could mark the positions of the Allied forces 
in Europe during World War 2. Later he strung up some wires and 6 V 
car bulbs in some of the rooms so that we had electric lights and then 
there were switches! 
 Years later I married a young lady from a farm in the Aliwal North 
district and they had no electricity on the farm and therefore no 
switches. For lighting they used oil lamps and candles and an electric 
torch here and there. During our married life we often visited her rela-

tives on farms and we got used to the dim lighting. 
 Around 1880 direct current was often used for power distribution and then switches were necessary. 
Switching DC is more difficult than switching AC because arcing takes place at the contacts, so switches 
were made spring loaded so that they would switch over rapidly to reduce the arcing. You may remember 
that stove switches often had to be rotated and one could feel the spring being loaded before the switch 
flipped to the next position. Because the AC waveform goes through zero one hundred times per second, 
arcing is automatically extinguished making big clunky switches unnecessary. Tesla was right when he 
brought in alternating current. 
 Switching high voltages is difficult too, even if it is AC. There is a video on Youtube showing a techni-
cian in a substation rotating a handle winding up a spring that would eventually switch over a high voltage 
circuit. The video ended in darkness because there was a fault on the line being switched and when the 
switch operated, an arc of 8 000 Amps occurred, vaporising the poor man. Not even his shoes were found 
afterwards. 
 Mechanical switches have one poor characteristic, when they close they bounce for a very short time, 
milliseconds only. So, when we press a key on a computer keyboard, the circuitry has to be designed so 
that multiple signals are not sent to the computer. This is often done in software. But mechanical switch-
es have very low contact resistance and are sometimes gold plated to make them last a long time. I see a 
relay can sometimes be rated for 100 000 contacts before it wears out. 
 But mechanical switches are being replaced by solid state ones although in the beginning it was diffi-
cult to get the contact resistance low enough. But with advances in technology this has improved all the 
time. Look for RDSon in data sheets to see the resistance in Mosfet devices. 
 We know the term inverters, a device that changes DC to AC. We get some power from the Cahora 
Bassa power station in Mozambique. Although the power station generates AC, it is rectified and sent 
over the long distance as DC and once here, it is inverted back to AC before being distributed. The reason 
for this is that AC current flows mostly in the outer layer of the power line, called skin effect. This causes 
losses because only a small part of the conductor is being used. DC flows in all the conductor and so loss-
es are reduced. 
 Next time I will discuss the role of switches in computers. 

The Switch 
Henry Chamberlain, ZS1AAZ 
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W 
ith the downturn of the solar cycle, 80, 40 and 20 metres are likely to be our most popular 
HF bands. This is about an antenna that covers all three of these bands and fits in a small 
city lot.  The Triple Trapper is a true resonant dipole requiring no external tuner and is less 
than 30 metres in length. No more excuses for not joining in on the popular South African 

Sprints or SARL contests now. 
 What is even better is except for a few metres of common RG-58 coaxial cable and one SO-239 anten-
na connector; everything is available at your local hardware store. No exotic capacitors or coil winding 
machines are needed. I was tempted to make the coils using TV grade 70-ohm coax which most hardware 
stores stock, but I already had the coil formulas worked out using 50 ohm RG-58 coax which is thinner and 
easier to work with and easily available. 
 This article will take you step by step from cutting your PVC pipe, winding and sealing your coils and 
tuning your new dipole. Since my earliest years as a amateur radio operator in the мфтлΩs, I have always 
been impressed how the old Heathkit Company would write instructions that would let a new amateur 
with little or no electronic knowledge successfully construct an elaborate and high-quality radio transceiv-
er and tune and test it. I have written this article in a style that I hope emulates theirs. Unfortunately, in 
order that this article does not become a book, there are far fewer diagrams and photos than a Heathkit 
manual however the text will give you explicit instructions on completing this project. 
 Following HeathkitΩs style, letΩs first check that we have everything we need before assembly begins. 
 
!ŎǉǳƛǊƛƴƎ ǘƘŜ ōƛǘǎ ŀƴŘ ǇƛŜŎŜǎ 
Stainless Steel Hardware Needed  
M5 X 20 Hex Head Bolt - 8 
M5 Hex Nuts - 16 
M5 Spring Washer - 32 
M5 X 10 mm Flat Washer - 22 
M5 X 25 mm Flat Washer - 6 
M5 Butterfly/Wing Nuts - 8 
M5 X 30 Eye Bolt - 3 
Self-Tapping Screw 4,2 x 13 mm PZ2 Pan 
head - 2 
M3 x 10 Bolts Pan PZ1 Pan Head - 4 
M3 X 10 Nuts - 4 
M3 X 10 Split Lock Washers - 4 
 
hǘƘŜǊ aŀǘŜǊƛŀƭ wŜǉǳƛǊŜŘ 
5 mm Ring/Eyelet Terminals (Blue or non-insulated) 20 (remove the plastic insulation if soldering) 
4 mm Ring/Eyelet Terminals (Blue or non-insulated) 1 (remove the plastic insulation if soldering) 
SO-239 Antenna Connector -  1 
40 mm PVC Pipe 75 mm long - 2 
40 mm PVC Pipe 80 mm long - 1 
50 mm PVC Pipe 85 mm long - 2 
40 mm PVC Pipe end caps - 2 
20 mm PVC Pipe 40 mm long - 2 
110 mm PVC Pipe 110 mm long - 1 
31 metre length of 2 mm/14 gauge stranded insulated copper wire 
7 metres RG-58 Mil Spec. coaxial cable 
 

(Continued to page 11) 

The Triple Trapper Inverted Vee for 80, 40 and 20 metres 
Rob Bareham ZS1SA 
With assembly instructions in honour of Heathkit 

Fig 1. Stainless Steel hardware required 
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!ǎǎŜƳōƭƛƴƎ ǘƘŜ Ŏƻƛƭǎ 
 
¢ƘŜ пл aŜǘǊŜ /ƻƛƭǎ 
1. Cut 2 pieces of 50 mm pipe 75 mm 
long. These will be used to make two 
identical coils. A mitre box will be helpful 
to make straight cuts. 
2. Drill a 5 mm hole in each pipe, 15 mm 
from one end. Chamfer outside of this 
hole to making inserting the coaxial cable 
easier. Cut a 1 680 mm length of RG-58 
C/U cable for each of the two coils.  
3. Insert one end 50 mm into the hole in 
the pipe and in an upward direction 
tightly wind approximately 8,9 turns 
around the pipe. Stop winding when you have only 40 mm of cable left. 
4. Measure back 40 mm from this loose end and mark the pipe at the 40 mm mark and unwind the coax 
from the pipe. 
5. Using this last mark as a guide, 30 mm from this end of the pipe, at the same level as the mark you 
just made, make another mark and drill this mark with the 5 mm drill.  
6. Chamfer this hole slightly with a tapered reaming tool to make coax insertion easier. 
7. Tin all 4 wires on the ends of the coax and rewind the coax onto the pipe, inserting the far end into 
the new hole as far as possible (about 50 mm). You may need to twist the cable onto the pipe to get it on 
reasonably tight. You will note that the two 5 mm holes are farther apart than necessary. This is to allow 
final tuning of the coil. 
 Hint – a pair of long round nose, un-serrated jaw pliers is ideal for working the coax into the hole with-
out damaging the plastic outer shell. These pliers are available at craft shops catering to beading and jew-
ellery making hobbyists. 
8. Solder the centre conductor from one end of the coax to the shield of the other end of the coax, being 
careful not to overheat the plastic insulation. This is the most difficult part of the coil assembly. You may 
need to add a short piece of wire to extend these cables slightly in order to make the connection. This 
connection is not under any mechanical stress so a well soldered electrical connection is more important 
than the mechanical connection between these two wires.  
9. Holding the coil with the two holes downward, measure 15 mm from each the end at the top side of 
the coil (on the opposite side of where the coax holes are) and drill a 5 mm hole at each mark.  
10. Through one of these holes put a solder lug followed by a 5 mm spring washer on a 5 mm x 20 mm 
bolt and slide the bolt from the inside of the pipe to the outside. 
11. Bend the solder lug terminal upwards. 
12. Ensure that the loose coax centre conductor is long enough to solder it into its nearest terminal and 
the loose shield long enough to reach inside the other terminal. If it is not long enough you will need to 

(The Triple Trapper Inverted Vee for 80, 40 and 20 metres from page 10) 

(Continued on page 12) 

{! aŀǊƛǝƳŜ bŜǘ 
 

The South African Maritime Net operates 7 days a 
week, and provides weather reports from around 
the coast and maintains contact with boats off the 
coast of South Africa and up into the Mozambique 
channel. There are two regular schedule times as 
follows:  
 

06:30 UTC - starts on 14 316 kHz for 5 to 10 
minutes and then moves to 7 120 kHz.  
 
 
 
 
 
 
11:30 UTC - starts on 14 316 kHz for approximately 
30 minutes and then moves to 7 120 kHz.  

Fig 2. Inside the 40 m coil 
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lengthen the wire ends slightly so they can reach. 
13. Remove the bolts and terminal lugs and solder the terminal to the coax cable end and reinsert it back 
as per step 10. Do not attempt to solder this connection when it is bolted to the plastic pipe as you will 
melt the pipe through heat transfer through the bolt. 
14. On the bolt end coming through the outside of the pipe install a 5 mm flat washer followed by a lock 
washer, followed by a nut, a solder lug, another lock washer and a wing nut. 
15. From the outside of the pipe put a 5 mm spring washer over the bolt followed by a nut and tighten 
the nut with a wrench or 8 mm socket, while holding the head of the bolt inside the pipe with another 8 
mm wrench. 
16. Repeat steps 10 to 15 on the other end of the coil. 
17. The coil is now ready for final tuning to 6,9 MHz and sealing. 
 
¢ƘŜ нл aŜǘǊŜ /ƻƛƭǎ  
1. Cut 2 pieces of 40 mm pipe, each piece 75 mm 
long. These will be used to make two identical 
coils. A mitre box will be helpful to make straight 
cuts. 
2. Drill a 5 mm hole in each pipe, 15 mm from 
one end. Chamfer outside of this hole. 
3. Cut a 970 mm length of RG-58 C/U cable for 
each of the two coils. 
4. Insert one stripped end 35 mm into the hole in 
the pipe and in an upward direction tightly wind 
approximately 6,25 turns around the pipe. Stop 
winding when you have only 40 mm of cable left. 
5. Measure back 40 mm from this loose end and 
mark the pipe at the 40 mm mark and unwind the 
coax from the pipe. 
6. Using this last mark as a guide, 30 mm from 
this end of the pipe, at the same level as the mark 
you just made, make another mark and drill this 
mark with the 5 mm drill.  
7. Chamfer this hole slightly with a tapered reaming tool to make coax insertion easier. 
8. Strip each end of the coax back 30 mm. Separate the two conductors and strip 10 mm of insulation off 
the centre conductor. 
9. Tin all 4 wires on the ends of the coax and rewind the coax onto the pipe, inserting the far end into 
the new hole as far as possible (about 35 mm). You may need to twist the cable onto the pipe to get it on 
reasonably tight. You will note that the two 5 mm holes are farther apart than necessary. This is to allow 
final tuning of the coil. 
 Hint – a pair of long round nose, un-serrated jaw pliers is ideal for working the coax into the hole with-
out damaging the plastic outer shell. These pliers are available at craft shops catering to beading and jew-
ellery making hobbyists. 
10. Solder the centre conductor from one end of the coax to the shield of the other end of the coax, being 
careful not to overheat the plastic insulation. This is the most difficult part of the coil assembly. This con-
nection is not under any mechanical stress so a well soldered electrical connection is more important than 
the mechanical connection between these two wires. 
11. Holding the coil with the two holes downward, measure 15 mm from each the end at the top side of 
the coil (on the opposite side of where the coax holes are) and drill a 5 mm hole at each mark.  
12. Through one of these holes put a solder lug followed by a 5 mm spring washer on a 5 mm x 20 mm 
bolt and slide the bolt from the inside of the pipe to the outside. 

(The Triple Trapper Inverted Vee for 80, 40 and 20 metres from page 11) 

(Continued on page 13) 

Fig 3. Inside the 20 metre coil 
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13. Bend the solder lug terminal upwards. 
14. Ensure that the loose coax centre conductor is long enough to solder it into its nearest terminal and 
the loose shield long enough to reach inside the other terminal. If it is not long enough you can add a 
short piece of extra wire. 
15. Remove the bolts and terminal lugs and solder the terminal to the coax cable end and reinsert it back 
as per step 12. Do not attempt to solder this connection when it is bolted to the plastic pipe as you will 
melt the pipe through heat transfer through the bolt. 
16. On the bolt end coming through the outside of the pipe install a 5 mm flat washer followed by a lock 
washer, followed by a nut, a solder lug, another lock washer and a wing nut. 
17. From the outside of the pipe put a 5 mm spring washer over the bolt followed by a nut and tighten 
the nut with a wrench or 8 mm socket, while holding the head of the bolt inside the pipe with another 8 
mm wrench. 
18. Repeat steps 12 to 17 on the other end of the coil. 
19. The coil is now ready for final tuning to 13,9 MHz and sealing. 
 
¢ǳƴƛƴƎ ŀƴŘ {ŜŀƭƛƴƎ ǘƘŜ ¢ǊŀǇǎ  
 I use an MFJ analyser with a MFJ 66C coil kit or equivalent to tune the coils, however good results can 
also be obtained by using a signal generator or low power transmitter and RF probe or other suitable RF 
detector. 
 When inductively coupling the RF pick up coil to the trap keep it as far away from the coil as possible 
to minimize detuning of the trap itself and giving an incorrect reading. 
1. Using an MFJ antenna analyser with a pick-up coil inserted inside the coil form, adjust the analyser to 
the approximate frequency (6,99 MHz for the 40 metre traps or 13,99 MHz for the 20 metre traps) and 
look for the dip on the meter which indicates the resonant frequency of the trap. 
2. Stretch the coil turns further apart to increase the frequency or compress the turns closer together to 
decrease the frequency. Try to get both traps as close in frequency to each other as possible. Anywhere 
between 6,90 and 6,99 for the 40 metre traps or 13,90 and 13,99 for the 20 metre traps is ideal. You do 
not want the traps to be on a frequency that you may transmit on so tune them just below the desired 
band. 
3. Once the coax traps are tuned correctly carefully and lightly coat the coax turns with PVC plumbing 

(The Triple Trapper Inverted Vee for 80, 40 and 20 metres from page 12) 

(Continued on page 14) 

Fig 4. The 20 and 40 metre coils ready for tuning 
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adhesive/solvent to attach the coils to the PVC 
pipe and ensure they will not move on the PVC 
form. I have found the type of adhesive that 
comes in a can with a brush easy to use. Once 
the cement is dry you may want to apply a 
second heavier coat and coat the soldered 
connections and the ends of the coaxial cable 
inside the coil to keep them water tight. This 
type of adhesive creates very strong fumes so 
make sure you have adequate ventilation 
when you do this step. Do not worry if the ad-
hesive runs a bit, better to have too much on 
the coils than too little. If you do this carefully 
you will not de-tune your coils. Leave over-
night to harden. 
4. Four more holes need to be drilled in each 
coil in order to act as strain relief holes for the 
antenna wires. Measure 15 mm back from 
each end of the pipe, 90 degrees down from each wing nut and drill a 5 mm hole straight through from 
one side of the pipe to the other. Repeat on the other end. 
5. The traps are now ready to connect to the antenna wires. 
 
/ŜƴǘǊŜ LƴǎǳƭŀǘƻǊ 
1. Cut a length of 40 mm pipe 80 mm long. 
2. From one end of the pipe, drill a hole 40 mm down 
from the top and another one exactly on the opposite 
side of the pipe. 
3. Find the centre of a 40 mm end cap and drill a 5 mm 
hole in it 
4. Repeat above step on another 40 mm end cap. 
5. On the top end cap, install an eye bolt, hex nut, lock 
washer and a 25 mm flat washer. Put this on the outside 
of the end cap, and on the inside, install a 25 mm flat 
washer, lock washer and hex nut and tighten well. 
6. Solder or crimp a 60 mm length of insulated antenna 
wire to a 3 mm solder lug and a attach a 5 mm solder lug 
to the other end and set it aside. 
7. On the other end cap, using a 16 mm hole saw open 
the existing hole up to 16 mm. 
8. Install the SO-239 connector through this hole from the inside. Mark four holes for the connector 

bolts and drill these with a 3 mm drill bit. Bolt the connector in 
place with four 3 mm bolts, lock washers and nuts. Underneath 
one of the nuts install the previously made 3 mm solder termi-
nal with the insulated wire attached and bend the end of the 
terminal upwards slightly and fasten with a lock washer and 
nut. 
9 Solder a 60 mm length of insulated antenna wire to the an-
tenna connector centre terminal and solder or crimp a 5 mm 
solder connector to the other end. 
10. Bend four 25 mm washers so that the centre is approxi-

(The Triple Trapper Inverted Vee for 80, 40 and 20 metres from page 13) 

(Continued on page 15) 

Fig 5. Sealing the coils. (Beware of the fumes - you could end up 
on a high! Ed.) 

Fig 6. Centre insulator bottom cap 

Fig 7. View inside centre insulator 
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mately 3 mm above the outside edges. You may 
have to bend this washer a bit more or less to get 
two to fit snugly against the inside of the pipe 
and the other two on the outside of the pipe. 
11. Cut two pieces of antenna wire each 100 mm 
long, strip the ends and solder or crimp a single 5 
mm solder lug to one end of each wire. Lightly 
solder the tip of the other end of each wire so 
the strands do not unravel. Set this assembly 
aside. 
12. Using the two holes that you previously 
drilled in the pipe, on an eyebolt install the hard-
ware in the following order: nut (wound to about 
4 turns from the eye end of the eye bolt), lock 
washer, one of the solder terminals with the 100 
mm of antenna wire, nut, lock washer and 25 mm bent washer. Put this eyebolt through the pipe and on 
the inside, install a 25 mm bent washer, one 5 mm solder terminal connected to the antenna connector, 
lock washer, hex nut and tighten well. 
13. Repeat the same on the other side of the pipe. 
14. Insert the bottom and top caps, being careful not to twist or short the wires.  
15. Using a 3 mm bit, drill two holes into either side of each end cap and through the pipe and using four 3 
mm self-tapping screws, screw them into the four holes you just made so the covers cannot come off. 
16. Drill a 3 mm hole through the bottom cap to allow water to get out of the assembly. 
17. The two fly leads coming from this centre insulator will be soldered to the ends of the 20 metre anten-
na in a later step. 
 
Cƛƴŀƭ !ǎǎŜƳōƭȅ ŀƴŘ 5ƛǇƻƭŜ ¢ǳƴƛƴƎ  
 You now have completed the assembly of the traps and tuned them to frequency. You have built the 
centre insulator and the end insulator. Now we will connect everything together and install it, so the final 
tuning can be completed. 
 
²ƛǊŜ ŎǳǩƴƎ 
 These lengths are for insulated wire. Bare wire will require longer lengths. 
1. Cut two pieces of 1,5 mm insulated, stranded household electrical wire 4 890 mm long. These will be 
the 20 metre section of the dipole. 
2. Cut two pieces of 1,5 mm insulated, stranded household electrical wire 3 680 mm long. These will be 
the 40 metre section of the dipole. 
3. Cut two pieces of 1,5 mm insulated, stranded household electrical wire 5 770 mm long. These will be 
the 80 metre section of the dipole. 
 Table 1. Starting lengths 

/ƻƴƴŜŎǝƴƎ ǘƘŜ !ƴǘŜƴƴŀ ²ƛǊŜǎ ǘƻ ǘƘŜ /ƻƛƭǎ  
 The wires should attach to the coils as shown in Figure 9 and 10. This will make an excellent mechani-
cal connection and eliminate the necessity of wire cutting when adjusting the antenna length. When con-
necting the traps to the antenna wires, orientate the traps such that the end with the coax centre conduc-
tor goes toward the dipole centre insulator and the end with the coax shield goes towards the end insula-
tor. 

(The Triple Trapper Inverted Vee for 80, 40 and 20 metres from page 14) 

(Continued on page 16) 

Centre insulator eyebolt eye  closest terminal of 20 metre coil  4 560 mm 

20 metre coil remaining terminal  40 meter coil closest end terminal  3 080 mm 

40 meter coil remaining end terminal end insulator where wire enters tubing  4 870 mm 

Fig 8. Centre insulator side view 
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нл aŜǘǊŜ {ŜŎǝƻƴ 
 One end of the 20 metre wires (4 890 mm) is connected to the centre insulator. Strip the insulation 
back 30 mm from one end. Run this wire 150 mm through the eyebolt and twist it back on itself 5 turns, 
then solder it well to one of the wires connected to the centre insulator. Use the Western Union splice 
method to make the join. Repeat with the other wire. The eyebolts will take the strain from the solder 
lugs. 
 Connect the other end of this wire to the 20 metre coil using the following method: 
 Through the 2 parallel antenna wire holes you drilled into the 20 metre coil earlier, pass the 20 metre 
antenna wire so that there is 210 mm sticking out the other side of the pipe. One end of this wire goes 
back to the centre insulator and the other is unconnected and passed through the pipe.  
 On the side going to the centre insulator make a sharp bend 90 degrees along the side of the pipe to-
ward the closest end of the pipe. Now bend it tightly 90 degrees over the end of the pipe towards the 
middle of the opening in the pipe. At the middle of the pipe bend it sharply 90 degrees away from the 
pipe. 
 Now take the 210 mm free end of the wire and bend it sharply 90 degrees toward the closest end of 
the pipe and another sharp 90 degree bend toward the centre of the pipe. When it reaches the centre of 
the pipe tightly wrap it 5 turns around the other wire.  
 Strip the end of the short wire back 15 mm and install a 5 mm ring terminal and put this terminal un-
der the wing nut and lock washer and tighten. 
 We will use the above method when connecting all of the coil ends. The only difference between con-
necting the 20 metre coils and the 40 metre coils is the larger 40 metre coil forms require another 5 mm 
of wire to go through them, i.e. 215 mm instead of 210 mm. 
 
пл aŜǘǊŜ ǎŜŎǝƻƴ 
 Connect one end of the 40 metre wires (3 680 mm) to the remaining end of the 20 metre coils using 

(The Triple Trapper Inverted Vee for 80, 40 and 20 metres from page 15) 

(Continued on page 17) 

Fig 9. Coil Strain Relief 

Fig 10. Coil connections 
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the method described above and the remaining end to the 40 metre coil using the same method. 
 
ул aŜǘǊŜ ǎŜŎǝƻƴ 
 Connect one end of the 40 metre wires (5770 mm) to the remaining end of the 40 metre coils.  

9ƴŘ LƴǎǳƭŀǘƻǊ 
 Cut 2 pieces of 20 mm PVC pipe each 40 mm long. 
 On the unused end of the 80 metre wire insert it through one set of holes in this pipe so 700 mm 
comes out through the other side. Do not wind this surplus wire tightly, wind it loosely as you may need 
this extra wire to tune to the lower portion of 80 metres should you wish to operate there. Once you 
have tuned the 80 metre section then cut the wire short enough to allow at least 5 tightly wound turns at 
the end insulator. The other end of the end insulator is for your rope or lacing cord which you will attach 
to the end supports for your antenna. 
 
.ŀƭǳƴ 
 I highly recommend using a 1 to 1 current balun or coaxial choke with any coax fed dipole. As this arti-
cle focus on building the antenna with components available at most hardware stores I have not included 
instructions of building a current balun using a toroidal or ferrite core. Instead I recommend you wrap the 
first 6 metres of the RG-58 feedline just below the centre insulator around a 110 mm length of standard 
110 mm PVC sewer pipe. This will result in about 15 close wound turns of coax on the form.  Drill a 5 mm 
hole in each end of this large pipe in order to insert a cable tie to hold the coax in position.  
 Once your antenna is fully assembled, raise it to its normal operating position. Since you will probably 
need to raise it and lower it several times for tuning and maintenance, a pulley and rope attached to the 
centre pole will make the chore of final tuning much easier. 
 
¢ǳƴƛƴƎ ǘƘŜ 5ƛǇƻƭŜ {ŜŎǝƻƴǎ 
  The stainless-steel wing nuts on the coils make it easy for you to lengthen or shorten the wire 
lengths on the desired band for lowest SWR in the section of the band that you operate. Ensure both 
sides of the dipole are always of equal length.  
 Start with the highest frequency band that you want to change first (20 metres), working down to the 
lowest band (80 metres). Adjusting the 80 metre section will affect the other bands only marginally if at 
all. Adjusting the 40 metre section will affect both 80 and 40 metre sections but will have only minimal 
effect on the 20 metre band. Adjusting the 20 metre section will affect the resonant frequency of all 3 
bands. 
 Keep in mind the maximum band width specifications of the 80 metre band. For example, if you tune 
the antenna for the CW section of the 80 metre band, you will find you now have a high SWR at the top of 
the Phone section of that band. 
 The wire lengths in Table 1 are for the approximate centre of the bands when installed in an inverted 
Vee configuration, which should be adequate for most operators. The resonant frequencies can be affect-

(The Triple Trapper Inverted Vee for 80, 40 and 20 metres from page 16) 

(Continued on page 18) 

Fig 11. End Insulator 
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ed by many factors including height above ground, soil conditions, feed line, and nearby objects or build-
ings. New copper wire will stretch, thereby lowering the resonant frequency. If you find after a period of 
time that the frequency has become too low you will need to shorten the wire lengths to bring the reso-
nant frequency back to where you want it to be. For this reason, you may want to initially tune the anten-
na for the higher ends of the band. 
 
wŜŎƻƳƳŜƴŘŜŘ ¢ƻƻƭǎ  
8 mm wrench; 8 mm deep socket; Chamfer tool 
5 mm drill bit;  3 mm drill bit;  16 mm hole saw or drill bit 
Solder iron; Long nose pliers; Measuring Tape  
Insulated terminal crimpers; Electric Drill 
Posidriv screwdrivers size PZ1 and PZ2 
Mitre box and back saw; Centre Punch; Side Cutters 
 
aŜǘǊƛŎ ¢ƻ LƴŎƘ bƻǘŜǎ 
 The following are the sizes of the white PVC pipes used. 
Note that we are referring to άpipeέ sizing, not άtubeέ sizing. 
Pipe sizes are normally specified by the outside diameter 
(OD) whereas tube sizes are usually referred to by the inside 
diameter (ID). Metric size pipes are referred to as their actual 
outside diameter unlike inch size designations which are 
often only approximate, such as the common 2 by 4 board is not actually 2 inches by 4 inches. 
20 mm or ¾ inch pipe 
40 mm or 1 ¼ inch pipe 
50 mm or 1 ½ inch pipe 
110 mm or 4 inch pipe 
Note regarding RG-58 cable: Ensure what you purchase is Mil Spec for consistent results and longevity. I 
have had inconsistent results with cheap Asian made cable.  
Stainless steel hardware is recommended over galvanized hardware. When it comes time to shorten your 
dipole wires when the copper wire eventually stretches you will be glad you used stainless steel hard-
ware. 
Typical Bandwidth for a VSWR of 2:1 or less 
20 metres – entire band 
40 metres – entire band 
80 metres - +/- 120 kHz 
Power-Tested to 600 watts CW on/off keying 

(The Triple Trapper Inverted Vee for 80, 40 and 20 metres from page 17) 
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T 
he next day after the historic reflection of 111,5 
MHz radio signals from the Moon by Evans Sig-
nal Laboratory, it was confirmed when four 
more people heard the reflections from the 

Moon. This time Colonel DeWitt, the driver behind the 
Moonbounce project, was informed of its success. 
 In May 1940 Colonel DeWitt was chief engineer of 
WSM in Nashville, Tennessee, with typical amateur inquis-
itiveness he kept thinking about getting echoes from the 
Moon and set up equipment using the same frequency 
and about the same power we use now. However, due to 
equipment limitations he failed to achieve success. Short-
ly after V-J Day Colonel DeWitt issued instructions to mod-
ify certain standard radar equipment for the Moon inves-
tigation. After about ten days of operation it became evident that the TR system was not working satisfac-
torily; the TR tubes were not protecting the receiver from the long-transmitted pulse. Step-up transform-
ers on the 250-line with open spark gaps were tried, but they did not last. Finally, a mechanical TR system 

was used that would close shorting bars on the 
transmission line just before the keying of the 
transmitter started. 
  A new antenna was deigned which increased 
the 32 dipoles to 64. The receiver sensitivity was 
improved where 0,04 microvolts would equal the 
receiver noise. The power input to the final stage 
was about 8000 Watts so that 4 000 Watts went 
into the antenna. Since the antenna had a power 
gain of 200, this was equivalent to 800 000 Watts in 
a nondirectional antenna. Mathematical analysis 
showed that the Moon would reradiate only 3 
Watts. To receive an echo from the Moon is not just 
a matter of turning on the transmitter and receiver 
and waiting. The exact time of moonrise or moon-
set must be computed daily, as well as the optical 
angle of rise and set on the horizon. The orbital ve-
locity of the Moon, which changes from day to day, 
must likewise be calculated and added or subtract-
ed from the EarthΩs tangential speed so that the 

(Continued on page 20) 

VHF, UHF, SHF and EHF News  
Mike Bosch, ZS2FM, mikecbosch@gmail.com 

How did moon bounce (EME) start?    
At the Evans Signal Laboratory with headquarters at Bradley Beach, New Jersey, a 1/4-second pulse of 
111,5 MHz energy was beamed at the Moon on 10 January 1946. Two and one-half seconds later a faint 
άbeepέ was heard in the loudspeaker. This was the voice of the Moon, the first time it had been heard on 
Earth and Herbert Kaufman, W2OQU, was fortunate enough to be the first man to hear it. Ross Bateman, 
W4AO, and Bill Smith, W3GKP, were the first amateurs to bounce 144 MHz signals off the Moon. At first, 
they were not successful with a 32-element array, but when W3GKP changed QTH he had to dismantle the 
array. They decided to erect a stacked rhombic instead and improve the front end to a noise figure under 4 
dB. They were joined by W3LZD and on 27 January 1953 they received a series of Moon echoes. Seven 
years later the first historic two-way amateur EME QSO occurred on 17 July 1960 between W1FZJ and 
W6HB on a frequency of 1 296 MHz.      

US military moon bounce array for 28 MHz tests  

mailto:mikecbosch@gmail.com
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Doppler shift can be calculated. The change in frequency is about 33 cycles at hundred miles-per-
hour (160 km) at a frequency of 111 MHz.  
  
CƛǊǎǘ !ƳŀǘŜǳǊ ŜȄǇŜǊƛƳŜƴǘǎ ƻƴ aƻƻƴōƻǳƴŎŜ 
 The March 1953 QST reported the first amateur signals on 144 MHz that were bounced off the Moon. 
Ross Bateman, W4AO, and Bill Smith, W3GKP. made several unsuccessful attempts before, then they de-
cided to construct a stacked Rhombic beam antenna that could only see moonrise twice a month. They 
were joined by Ted Tucherman, W3LZD, with a 30 wavelength Rhombic, who heard very faint echoes on 
23 January. But irrefutable evidence was provided at the beginning of 15:53 EST on 27 January when a 
whole series of echoes were recorded at W4AO.  
 Seven years later the first successful two-way amateur QSO via the Moon was made on 1 296 MHz. 
This was thanks to the support of the VHF Society for Sam Harris, W1FJZ, at Medfield, Massachusetts, and 
the Eimac team who backed Hank Brown, W6HB, at San Carlos, California. Hank figured out that a fre-
quency below 1 300 MHz might do the trick with a medium sized dish and a CW input of 1 kilowatt. Both 
sides started to assemble their EME station, and were offered a kilowatt DK2500LX klystron amplifier each 
modified for 1 296 MHz. W1FJZ ended up with a parametric low noise amplifier with a noise figure of 2 
dB, while W6HB had to be satisfied with a rusted 8-foot (about 2 metres) dish.  
 On 21 July 1960, when both sides could see the Moon clearly, W1FJZ and W6HB made the first-ever 
two-way amateur contact via moonbounce on 1 296 MHz CW. An over took about 15 minutes when two 
members, armed with box wrenches, had to unbolt a large co-axial fitting between the transmission line 
and the transmitter and connect it to the receiver. 
  
¢ƘŜ 9a9 ŀŎŎƻƳǇƭƛǎƘƳŜƴǘǎ ƻƴ ǘƘŜ !ŦǊƛŎŀƴ /ƻƴǝƴŜƴǘ ƛƴŎƭǳŘƛƴƎ {ƻǳǘƘ !ŦǊƛŎŀ 
  
!ƴŀƭƻƎǳŜ όм ƪƛƭƻǿŀǧύ 
First-ever EME from African Continent on 432 MHz CW: Peter Carey, ZE5JJ (ZS6JT). 
First African EME on 144 MHz CW: Bill Hosie, ZE1DX (VK6ACY, ZS6CCY) and WA6LET in 1975. 
First EME in the RSA on 144 MHz CW: Gary Howarth, ZS6ASO and K1WHS in 1979. 
First EME on 432 MHz CW and first WAC: Giel van Niekerk, ZS6NG. 
First EME on 1,3 GHz CW: Ivo Chladek, ZS6AXT and WB0QMN in 1989. 
First EME on 2,3 GHz CW: Ivo Chladek, ZS6AXT and VE4MA in 1997. 
First EME on 2,3 GHz SSB: Alex Artieda, ZS6EME and HB9Q in 2016. 
First EME on 5,7 GHz CW: Ivo Chladek, ZS6AXT and W7CNK in 1999. 

(VHF/UHF News from page 19) 

(Continued on page 21) 

W3GKP and W4AO with their EME equipment 

The Eimac moonbounce team at W6HB  
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5ƛƎƛǘŀƭ 
First EME on 50 MHz JT44: Hal Lund, ZS6WB and W7GJ in 2002. 
First EME on 144 MHz JT44: Hal Lund, ZS6WB and W7FG in 2002. 
First EME on 432 MHz JT65b: Lee Hanegraaf, ZS5LEE and N9AB in 2004. 
First EME on 1,3 GHz JT65c: Lee Hanegraa,f ZS5LEE and K2UYH in 2005. 
First EME on 2,3 GHz JT65c: Alex Artieda, ZS6EME and HB9Q in 2016. 
First EME on 10 GHz QRA64D: Alex Artieda, ZSEME and HB9Q on 22 October 2017. 
First EME on 5,7 GHz QRA64D: Alex Artieda, ZS6EME and PA3DZL on 24 October 2017. 
  
WƻƘƴ ±Φ 9ǾŀƴǎΣ ǊŀŘƛƻ ŀǎǘǊƻƴƻƳŜǊ ŀƴŘ ƳƻƻƴōƻǳƴŎŜ ŜȄǇŜǊǘ 
 John Evans is one of Britain's unsung scien-
tific heroes. He began his career, in the early 
1950s, as a physicist at Jodrell Bank where he 
did his PhD, under the supervision of Bernard 
Lovell, on probing the Moon using radar. He 
then moved to the Lincoln Lab at MIT where 
he carried out some significant re-
search (some of it classified, too), an extension 
of the work he had started at Jodrell Bank, 
where he again used radar techniques to study 
the planets and the effect of the ionosphere 
on the propagation of microwave signals. Dur-
ing that time, he spent a year at the University 
of Illinois as a visiting professor for the specific 
purpose of developing a system of using the 
Moon as a passive reflector. The US Navy began construction of a 600-foot (about 200 metres) diameter 
fully steerable radio telescope and thereby eavesdrop on Soviet communications. The project was never 
completed as the cost was grossly underestimated, and by (1957) the Soviets had launched Sputnik 1 and 
a year later the Yanks, eventually, got their Explorer satellite into orbit. From then on spy satellites provid-
ed a far more effective means of eavesdropping. 
 John Evans at COMSAT Laboratories, USA, briefly describes his research of Radio Communication via 
the Moon. By 1954 it had been established at Jodrell Bank that the slower fading was caused by the rota-
tion of the plane of polarisation by the radio waves in the EarthΩs atmosphere – the so-called Faraday 
Effect. The rapid fading was believed to be caused by the interference of many scattering centres on the 
surface of the Moon whose relative distance from the Earth is constantly changing owing to libration. It 
was recognized that radio waves modulated by speech or music could be reflected from the Moon. The 
Pye Company explored this form of communication as a possible alternative to overseas HF broadcasting. 
 The Moon is not a perfect reflector and only reflects about 7 percent of incident metre-length radio 
waves, so the overall loss is closer to –нпт dB over the approximately distance of 384 400 km to the Moon 
and back. In Australia experiments were conducted using a shortwave transmitter and were able to distin-
guish between a short period fading of the echoes (presumably to be of lunar origin) and overall large 
changes in the strength of the echoes, which they suggested were of terrestrial ionospheric origin. This 
was confirmed later at Jodrell Bank. 
 The results obtained herein were presented at an international conference in 1957, and provoked the 
release of the classified information obtained by the US Navy. In this work, a very powerful 1-Megawatt 
radar operating at 198 MHz was employed, together with a large parabolic reflector. Employing pulses of 
only 12 ps in length, Tresler reached the same conclusion as Evans did, namely the bulk of the observable 
return was from the centre of the lunar disk and had a limited range extent of 100 – нлл ps. The implica-
tion of this were that amplitude modulated radio waves reflected by the Moon would not be so distorted 

(VHF/UHF News from page 20) 

(Continued on page 22) 

The 76 metre dish at Jodrell Bank  
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that all the intelligence would be removed.  
(Brian Austin, G0GSF (ex ZS6BKW) provide the information above.) 
  
¢ƘŜ ŦǳǘǳǊŜ ƻŦ ŀƳŀǘŜǳǊ 9a9 ƻƴ ƳƛŎǊƻǿŀǾŜǎ 
 In the early days 1 kilowatt transmitter on CW with large antenna arrays were 
used on VHF to make EME contacts. But ever since the digital revolution low 
power with smaller dishes were being used on the microwave bands making 
portable EME possible. As the microwave frequency rises lower power with 
smaller dishes became possible, but unfortunately there is a limit to all this, when we reach the Extremely 
High Frequency (EHF) spectrum then the attenuation of microwave signals increases caused by water va-
pour in the atmosphere. It appears that 10 GHz and 24 GHz could become the most popular SHF frequen-
cies for future amateur EME making possible almost daily DX operation whenever the Moon is visible. 
There is a noticeable development and increase in portable dishes with tripods for terrestrial or EME mi-
crowave communications in Australia, Europe and USA. 
  
{ƻƳŜ ŦŀŎǘǎ ŀƴŘ ƛƴƴƻǾŀǝƻƴǎ ƻŦ ǘƘŜ t9!w{ bŀǝƻƴŀƭ ±IC ŀƴŘ ¦IC /ƻƴǘŜǎǘ нлмуΣ ǿƘƛŎƘ ŎƻǾŜǊǎ ōƻǘƘ ŀƴŀπ
ƭƻƎǳŜ ŀƴŘ ŘƛƎƛǘŀƭ ƳƻŘŜǎ 
 The forthcoming PEARS VHF and UHF Contest is in two sessions, the first is 
scheduled from 16:00 UTC on Friday 19 January until Saturday 14:00 UTC and the 
second session starts immediately and runs until 12:00 UTC on Sunday afternoon 21 
January 2018. The PEARS National VHF and UHF Contest was founded by the writer 
in 1999 and is now in its 19th year. 
 Two sessions of 22 hours each are used to spread activity over the two days and 
benefit from the changing propagation conditions over this period. This also makes 
it worthwhile to erect field stations over the weekend. 
 A block of contest frequencies was selected between 200 and 400 kHz at the bottom end of each 
band, except 70 MHz which is the odd VHF band out, where narrow band horizontal high gain Yagis per-
form at their best. 
 This will also facilitate band switching without tuning from one SSB band to another. These contest 
frequencies do not affect stations in other continents as there is no DX propagation. 
 CW stations are rare these days, so it is requested to make brief CQ calls 1 – н kHz above the USB fre-
quency, so that all USB stations could hear distant CW stations when there is a band opening. However, 
the CW QSO must be conducted 20 kHz higher in frequency. 
 In the early mornings and late evenings look out for long distances on VHF and UHF via Tropo En-
hancement or Tropo Ducting propagation. Likewise, between noon and 14:00 CAT on Saturday and Sun-
day watch out for possible Sporadic-E openings to our northern neighbours on 50 MHz, such as Namibia. 
When listening for beacons or distant stations on Es keep the skip distance in mind. Nevertheless, always 
be aware of unexpected openings throughout the day, including Aircraft Scatter during peak flying times. 
If you are equipped with a very high gain Yagi and about 400 Watts of power, then you could make Tropo 
Scatter contacts throughout the day with other well-equipped VHF amateurs. 
 See the 2018 Blue Book for the rules of the PEARS National VHF and UHF Contest or the QSX news-
letter for December 2017 – January 2018. Enjoy the Contest! 
  
 Please note that at some stage the SARL VHF Contests adopted some of the PEARS Contest Rules, in-
cluding the contest frequencies, but later made changes and also switched their SSB contest channel from 
144,200 to 144,300 MHz instead.  
  
{ǇƻǊŀŘƛŎ-9 hǇŜƴƛƴƎǎ ƛƴ ǘƘŜ {ƻǳǘƘŜǊƴ IŜƳƛǎǇƘŜǊŜ  
 Pieter Jacobs, V51PJ,  says, άLook out for Sporadic-E openings. Marcos, PY1MHZ, in Brazil made a Spo-
radic-E contact early in December over a distance of 2 000 km to the northern part of Brazil, where Chris-

(VHF/UHF News from page 21) 

(Continued on page 23) 
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tianΩs antenna was only 3 metres above ground level. We must try and find a system running to warn all 
when it happens. The SARL Forum is way too slow, and WhatsApp only reports when it is all done and 
over. Just a thought, Pieter V51PJ.έ  
 Paul Smit, ZS6NK, at Polokwane was alerted by Willie Hewitt, ZS2CC, in George that he could hear 11 
metre CB signals including the ZS6JON beacon on 50,050 MHz CW. The Es opening occurred on 19 Decem-
ber 2017 from 07:45 UTC until 08:50 UTC when Paul worked Hans Potgieter, ZS1ALJ, on CW and then on 
SSB followed by Mike Kellett, ZS1TAF in Cape Town. Now is the time to keep an eye on distant 50 MHz 
beacons or FM broadcasting stations for those unexpecting openings on Es. Please note that the ES sea-
son in South Africa usually peaks in January. 
  
[ƛƎƘǘƴƛƴƎ {ŎŀǧŜǊ ¢Ŝǎǘǎ ōȅ ½{п! 
 Rickus de Lange, ZS4A, at Bethlehem conducted some interesting Lightning Scatter tests on 30 No-
vember 2017, while a thunderstorm was raging near the border of Swaziland about 291 km northeast of 
him, and beaming his 12-el Yagi at it. He recorded a Fast Graph of WSJT-X on 144,250 MHz MSK144 where 
lightning flashes produced spots on the chart. He did a musical transmission on the frequency and then 
asked Carl, ZS6CBQ, to listen for him but no success.  
 Rickus then changed to AM broadcasting stations and ended up listen-
ing to the commercial station on 702 kHz when he heard the studio pre-
senterΩs voice clearly for about 8 seconds and it suddenly disappeared. 
ZS4A feels that this experiment worked, now the 50 and 144 MHz tests are 
lying ahead, so άPlease hold thumbs for themέΗ 
 Many years ago, the writer discovered clear audio signals from a FM 
broadcasting station in Durban, operating in the 87,5 – млу MHz FM band, 
while he monitored it on a domestic FM receiver in East London during a 
distant thunderstorm. Every time a distant lightning flash occurred a burst 
of audio appeared that lasted up to ten seconds, but the AM lightning 
crash was inaudible as the FM receiver limited it. The inference that one could draw from the above is 
that FM modulation would be the best mode for Lightning Scatter communication on 50 or 144 MHz, and 
eliminate AM lightning crashes. Furthermore, a two-way contact could be more successful if the thunder-
storm is close to the VHF path between the distant operators. It would only require a few lightning flashes 
to complete a brief QSO. BTW the distance between East London and Durban is well over 400 km. 

(VHF/UHF News from page 22) 

tǊŜǘƻǊƛŀ !ƳŀǘŜǳǊ wŀŘƛƻ /ƭǳō 
Home of Amateur Radio/Tuiste van Amateur Radio 

 
The Pretoria Radio Club was formed in 1929/30. In 1935 the PRC was incorporated in Division 6 of the 
SARRL. The club abandoned all activities during World War II and in 1944, PARC resumes its amateur 
activities. In 1945, PARC re-joins the SARRL after its own revival. PARC became an independent branch 
in 1946. The Pretoria Branch became a Club affiliated to the League with its own logo in 1996. In 2015, 
a new Club logo was accepted. 
 PARC aims at promoting the interest of Amateur Radio; creating awareness of the club initiatives, through more 
active public relationship programmes both internal and external through various media channels; providing emer-
gency and public service communications when normal means of communications are disrupted; PARC is renowned 
for supplying radio communications on various Motor Rally events in Gauteng, the Free State, Limpopo and Mpu-
malanga. Conducting programmes and activities to increase the general interest and welfare of Amateur Radio 
within the Club and the bigger community through collective initiatives and projects and supporting lawful, respon-
sible conduct by its members and the amateur fraternity in general. 
 Regular events - Club flea markets; monthly Club meetings on the first Saturday afternoon of the month at 
14:00 CAT; RAE classes in preparation for the May and October RAE; Club news bulletin every Sunday morning at 
08:45 CAT on 145,725 MHz and other HF frequencies including Echolink. 
Contact information: Web: www.parc.org.za  
Club Chairman: Graham Reid, ZS6GJR, greid@wol.co.za  
Secretary: Louis de Wet, ZS6SK, louis.zs6sk@gmail.com  

http://www.parc.org.za
mailto:greid@wol.co.za
mailto:louis.zs6sk@gmail.com
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W 
ith the success of AMSATΩs Fox project, more FM satel-
lites are in the sky and more are on the way. As a result, 
many radio amateurs are getting interested in working 
satellites for the first time. If you are new to FM satel-

lite operating, welcome! 
 While working stations through an FM satellite is fairly easy, there 
are some operating practices that all operators should follow. Since 
FM satellites are a shared resource, all operators during a pass need to 
help keep the passes accessible for as many stations as possible. 
 Many of these guidelines are based around two simple άGolden Rulesέ of satellite operating: Do not 
transmit if you can't hear the satellite and operate using full-duplex capabilities if possible, meaning you 
can transmit and receive at the same time. Some radios offer full-duplex capabilities, or you can use two 
separate radios to achieve this. 
 
мύ {ƘŀǊŜ ǘƘŜ tŀǎǎ 
 FM satellites are just like a repeater: only one person may transmit at a time. Since a satellite is over-
head for 15 minutes at most, each operator will want to make some contacts. Please do not monopolize a 
pass; let your other amateur colleagues have some time on the pass as well. It takes a lot of self-
discipline, but sometimes the best engagement is to make one single QSO and sit back to listen for the 
remainder of the pass. 
 
нύ [Ŝǘ hǘƘŜǊ v{hǎ CƛƴƛǎƘ 
 Please let other stations complete their QSO before you call another station. It's very frustrating when 
you are calling a station to complete a QSO and another station starts a call before your QSO is complet-
ed. Calling someone who has just called another station is considered rude. It is the equivalent of being 
interrupted; nobody likes being interrupted. If you hear a QSO in progress, please let that QSO finish be-
fore you make your own call. 
 
оύ aƛƴƛƳƛȊŜ wŜǇŜŀǘ v{hǎ 
 There are often times where you will hear stations on a pass that you have already worked several 
times. If a pass has other callers, please refrain from calling a station you have already made contact with 
numerous times. Lf you think about it, there are only so many QSOs that can be made during a given pass. 
Each QSO that is made between two station that have already contacted each other prevents another 
QSO from happening, one that might be a new grid square or state for another station, or a station's first 
QSO. 
 
пύ 5ƻ ƴƻǘ /ŀƭƭ /v 
 Please do not call "CQ Satelliteέ on an FM satellite. It is the same as calling CQ on a 
repeater; you just do not do it. Generally, it's better to pick out a station and call them 
directly. However, if you want to announce your presence an FM satellite pass during a 
pass with low activity, simply give your call and grid (example, άZS2BK KF26έύΦ If you have 
given your callsign several times and are not getting calls, there may be a problem with 
your station. Take a break and examine your station before transmitting again. 
 
рύ ¦ǎŜ tƘƻƴŜǝŎǎ 
 It can be very difficult during a busy pass to hear and understand a callsign correctly. Using standard 

(Continued on page 25) 

FM Satellites: Good Operating Practices for Beginning and  
Experienced Operators 
Sean Kutzko, KX9X - 11 December 2017 

Thank you to Andre van Deventer, ZS2BK, for this article. 
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phonetics will make initial copy of your callsign much 
easier, which reduces the need for repeated trans-
missions. This makes each QSO shorter, which make 
more of the pass available for others. It is not a race. 
There is no need to give your callsign quickly. 
 
сύ wŀǊŜκtƻǊǘŀōƭŜ {ǘŀǝƻƴǎ ¢ŀƪŜ tǊƛƻǊƛǘȅ 
 It is common for satellite operators to take their 
equipment with them to portable locations, to trans-
mit from rare grid squares or other DX countries. 
Courtesy should be extended to these stations; they 
are providing a rare location to all satellite operators 
and will be at that location for a limited time. If you 
hear a station on from a rare grid or DXCC entity, use good judgement before calling stations in more 
common grids. If the rarer station is working a lot of people on a pass, it may be best to let that station 
work as many people as possible. There will always be another pass to work more common stations. Info 
on how to know when rare stations will be on is at the bottom of this list. 
 
тύ ¦ǎŜ hƴƭȅ ǘƘŜ aƛƴƛƳǳƳ tƻǿŜǊ wŜǉǳƛǊŜŘ 
 Generally, 5 watts from an HT and a directional antenna is plenty of power to work an FM satellite 
from horizon to horizon. 
 
уύ ²ƻǊƪ ǘƘŜ bŜǿ {ǘŀǝƻƴǎ 
 Satellites are for everybody and the satellite community LOVES hearing new calls on the FM birds. 
Regular satellite operators should pay close attention during a pass; if you hear a call sign that's new to 
you, take the time to call them. You may be that station's first satellite QSO; what an honour! 
 
Iƻǿ ǘƻ DŜǘ ǘƘŜ [ŀǘŜǎǘ bŜǿǎ ƻƴ {ŀǘŜƭƭƛǘŜ !ŎǝǾƛǘȅ 
 There are several ways satellite operators can stay abreast of operations from rare grids or DXCC enti-
ties. AMSAT's website has an area for Upcoming Satellite Operations www.amsat.org/satellite-info/
upcoming-satellite-operations/; check this regularly for the latest info. If you are on Facebook, you can 
also join the AMSAT-NA Facebook group; many operators post their activity news in the group. It is also a 
good place to meet other satellite operators and ask questions if you're new. 
 Many of the most active satellite operators use Twitter to post their real-time activity. If you're on 
witter, look for posts that tag @AMSAT or use the hash tag #AMSAT. You will quickly see who the fre-
quent posters are; be sure to follow them for the latest info on where they will be operating from. 
 If you're not interested in social media, you can subscribe to the AMSAT e-mail reflector 
www.amsat.org/mailman/listinfo/amsat-bb or the AMSAT Weekly News Bulletin, which features an area 
highlighting upcoming operations www.amsat.org/mailman/listinfo/ans. 
 Lastly, you can always listen to a pass. If a lot of people are calling a specific station, that's a good indi-

cator they are at a rare location. This is especially important at the 
beginning or ending of a pass, when the satellite's footprint is more 
likely to include DX stations. 
 We hope that these guidelines provide a way for all satellite us-
ers to cooperate and share each pass. We want you to work lots of 
stations and have fun, but not in a way that prevents others from 
having a good time on the satellites, too. Be neighbourly and a good 
steward of the satellites and we can all have fun for a long time. 
 

(FM Satellites from page 24) 

https://www.amsat.org/satellite-info/upcoming-satellite-operations/
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http://www.amsat.org/mailman/listinfo/ans
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T 
his article describes a dual-band wire an-
tenna for the 40 and 20 m amateur bands 
which 
V Has wide VSWR bandwidth, covering 

the entire 20 and 40 m bands at under 1.6:1. 
V Allows the operating frequencies on 40 and 20 

m to be tuned independently, which makes it 
easy to tune to your preference.  

V Provides significant gain on 20 m (about 2,6 dB 
better than a resonant dipole). 

V Has the same main lobe directions on 20 and 
40 m. This is particularly useful for targeting a 
particular path, for example Europe when the 
antenna is oriented East/West so the main 
lobes point North and South.  

V Is fed with 50 Ҡ coax, making it easier to install 
than ladder-line fed antennas. 

V Is simple and cheap to construct using readily 
available materials. 

 Because the two bands can be tuned inde-
pendently, this design can easily be adapted to cover 
any two bands where the frequency of one band is 
from 1,5 to 2,5 times the frequency of the other 
band. I chose the 40 and 20 m bands because these 
are likely to offer good DXing opportunities at this low point in the sunspot cycle.  
 
/ƻƴǎǘǊǳŎǝƻƴ 
 You will need the following materials, which should all be available at a hardware store: 
V Two 1,8 m lengths of 10 mm dowel rods 
V Sealant to protect the rods against rain and ultraviolet 
V 33 m of 1,5 mm2 insulated stranded wire 
V 1,4  m of RG-213 coax 
V Household silicone sealant 
V Self-fusing silicone tape 
V Cable ties (I used the 198 mm x 4,7 mm size, but other sizes would also work)  
 The antenna consists of a 24 m doublet with two coaxial capacitors (see Figure 2). The feed-point is 
matched to 50 Ҡ coax by approximately 3,9 m of 600 Ҡ ladder line. The doublet functions as an Extended 
Double Zepp (EDZ) antenna on 20 m, although I have shortened it slightly to reduce the side-lobes and 
increase the beam-width in exchange for a slight (0,4 dB) reduction in maximum gain. The ladder line 
matches the EDZ non-resonant feed  point impedance to 50 Ҡ coax and the optional 1:1 choke balun en-
sures the currents in the coax are balanced so it does not radiate.   

(Continued on page 27) 

Weekend Antennas no 6: A Coax-Fed Dual-Band Doublet 
Andrew Roos, ZS5U 

Okay, where is number 1 to 5, Mr Editor? To find them we must go back in time to 2004, 2005 and 2006 
and No 1: A Bobtail Curtain for 2 metres by Andrew, ZS1AN, will be found in the October/December 20114 
issue of Radio ZS. No 2: The Versatile Vee Beam appeared in the January/March 2005 issue, with No 3: A 
Magnetic Slot for 40 metres in in the April/June 2005 issue and No 4: A Simple 70 cm Satellite Antenna in 
the July/September 2005 issue. Andrew then changed his call sign to ZS6AAA and in the January/March 
2006 issue of Radio ZS you will find No 5: The Compact Quad Multiband Antenna. You will find all these 
magazines on the Radio ZS download page at www.sarl.org.za. 

Figure 1 – The installed Doublet showing the Ladder Line 
and Coaxial Capacitors 

http://www.sarl.org.za
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I made my own ladder-line from the 10 mm wooden dowel rods, which I cut into 120 mm spacers. I drilled 
3,5 mm holes 10 mm from each end for the wire and painted the spacers with a fence waterproofing 
compound to seal them. These spacers were used to hold two 1,5 mm2 insulated wires 100 mm όпέύ 
apart, making ladder line with a characteristic impedance of about 600 ҠΦ The impedance is not critical: 
anything in the 450 - 650 Ҡ range should work fine (however my EZNEC model shows that 300 Ҡ twin lead 
is not suitable).  
 The spacers are spaced 150 mm apart along the wires, so the 30 spacers that you can make from two 
1,8 m lengths of dowel should make 4,5 m of ladder line. I secured the spacers on the line using silicone 
sealant, which is flexible and waterproof and used cable ties to secure the inside ends of the antenna wire 
to the uppermost spacer so tension on the antenna does not deform the ladder line. 

 The two coaxial capacitors are each constructed from a 700 mm length of RG-213 coax. Only the coax 
shield is connected to the ladder line side of the antenna, while only the inner conductor is connected to 
the outside of the antenna. The inner conductor and shield are separated by the coax dielectric, forming a 
capacitor. Figure 3 shows how the tuning side of the coaxial capacitor is constructed. Note that the anten-
na wire is strain-relieved with cable ties attached to the inner insulation of the cable, not the outer 
sheath, so that the outer sheath and braid can be cut back to tune the capacitor. (Please excuse the sol-
dering – I did not have a powerful enough soldering iron!) 
 I fed the antenna using a 1:1 choke balun that I happened to have lying around. However, if you do 
not have one you can just connect the outer of the coax to one side of the antenna and the inner to the 
other side and it will still work fine. I supported the balun using a short mast made from a garden stake to 
reduce the mechanical strain on the antenna. The ends of the antenna are supported by convenient trees. 
The antenna will work best when the ends are elevated since the EDZ configuration places the current 
maximums towards the ends of the antenna. The effective height would be reduced if it was installed as 
an inverted vee, increasing the radiation elevation angle.  
 
¢ǳƴƛƴƎ  
 First tune the 20 m band to the desired resonance by adjusting the length of the ladder line matching 
section. Start off with about 4,5 m of ladder line and cut it down until the 20 m band is tuned to your pref-
erence - mine gives a VSWR of 1,6 or less across the band.  
Once you are happy with the 20 m band, tune the 40 m resonance by adjusting the capacitance of the 
two coaxial capacitors. This is easily done by removing sections of the coax outer from the side of the ca-
pacitor closest to the end of the antenna, while leaving the inner intact so the total length of the antenna 
does not change (see Figure 3).  
 The coaxial capacitors are positioned at the current nodes of the EDZ. This means that when operating 
on 20 m there is very little current flowing through the capacitors and consequently the resonant fre-
quency is not affected by the capacitance. However, on 40 m the capacitors are positioned at current 
loops, where maximum current flows and the resonant frequency can be adjusted by changing the value 

(Weekend Antennas from page 26) 

(Continued on page 28) 

Figure 2 - Nominal Dimensions (m) 
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of the capacitance – without affecting the 20 m resonance. The capacitance – around 52 pF – increases 
the frequency of the resonance that normally sits around 5 MHz, retuning it for the 40 m band.  
 You will find that you can tune the 40 m band resonant frequency without any effect on the 20 m 
band, which makes tuning quick and easy. I obtained a VSWR of 1,4 or better from 7,000 to 7,200 MHz. 
Once the capacitors have been adjusted for the desired 40 m band resonance, seal the exposed braid and 
inner with household silicone sealant and then wrap the ends where the outer sheath has been removed 
with self-fusing silicone tape to waterproof them.  

tŜǊŦƻǊƳŀƴŎŜ 
The measured VSWR with the antenna approximately 10 m above ground and fed by 10 m of RG-

213 coax is shown in Figure 4 for the 40 m band and Figure 5 for the 20 m band. Markers below the graph 
show the measured values at the band edges and in the centre of the bands. The antenna has a wide 
VSWR bandwidth, covering the full 40 and 20 m bands with a VSWR of 1,6:1 or better. The wide VSWR 

(Weekend Antennas from page 27) 
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Figure 3 - Detail of the Coaxial Capacitor tuning mechanism 

Figure 4 – пл m VSWR 
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bandwidth and the ability to tune the bands independently, means that it can be used without an anten-
na tuner. This compares favourably to anten-
nas such as the G5RV which have quite a nar-
row VSWR bandwidth and typically require 
an ATU for full band coverage. 
 The antenna was modelled using EZNEC 
to determine the gain and pattern. Figure 6 
shows the free-space azimuth pattern for the 
20 m band. The gain is 4,7 dBi (2,6 dB more 
than a resonant dipole) and the maximum 
minor lobe amplitude has been reduced to -
10,7 dBi, giving a front/side ratio of 15,4 dB, 
about 8 dB better the usual 1.25˂ EDZ. I have 
not shown the pattern for the 40 m band as 
it is essentially the same as a dipole.  
 The main lobes on 40 m and 20 m are 
both perpendicular to the antenna wire, so 
the antenna can be oriented to favour the 
same path on both bands. This is an ad-
vantage over multiband antennas that have 
different patterns on different bands and 
which often have significant pattern breakup 
on the higher frequency bands.  

(Weekend Antennas  from page 28) 

Figure 5 – нл m VSWR 

Figure 6 – Free Space Azimuth Pattern (20 m) 
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J 
oseph White served a long term as president of the 
SARRL and Arlund Ussher, ZS6Z, was nominated to 
take over as president. 
 All copies of QTC from 1936 onwards were bereft 

of photos, except for advertisements and it featured only a 
very few constructive articles such as a Crystal Transformer-
coupled oscillator by Hans Reifenberg, SARS2BY (ZS2CM) and a Screen-grid Crystal Oscillator by Vivian 
Krause, ZS6AU. But many pages were dedicated to divisional news with only call signs given. 

  
! ƎǊŜŀǘ ǊŀŘƛƻ ŜǾŜƴǘ ƻŎŎǳǊǊŜŘ ƛƴ мфот 
 Bert Howes, ZS1AL, at Cape Town acquired a new Hal-
licrafters Ultra Skyrider receiver that covered the television 
wavelengths. The Skyrider series of receivers were the 
forerunners of the famous Hallicrafter SX-28 to come. He 
picked up the television AM sound channel from Alexandra 
Palace, London, England, on 41,5 MHz during the day in 
September 1937, the peak of Solar Cycle 17. The BBC con-
firmed the reception of their television sound channel by 
letter and stated that it was the longest distance that their 
television signal has ever been heard in the world so far. 
Bert who joined the Signal Corps in Cape Town was trans-
ferred to Roberts Heights (Voortrekkerhoogte) at Pretoria 
in 1939. 
 Amateurs throughout the world are invited to partici-
pate in the second SARRL International Contest to be held 
over the second and third weekends of January 1938. The 
success of the άJohannesburg Jubileeέ contest held by the 
League in January 1937 was so encouraging that the 
League has decided to make this contest an annual event. 
Through the generosity of Mr G. Ross Kent, ZT6R, we are 
pleased to announce that a handsome trophy, to be known 
as the άRoss Kent Floating Trophyέ will be awarded to the 
winner in the Union of South Africa, provided however, 

(Continued on page 31) 

The History of Amateur Radio from World War I to World War II 
Part 6: 1937 – мфоф  
Mike Bosch, ZS2FM 

Arland Usher, ZS6Z, became the new president of the SARRL, 
after Joseph White completed his long term of office. During 
the peak of Solar Cycle 17 in September 1937, Bert Howes 
ZS1AL, picked up the Television AM sound from Alexandra 
Palace in London, England on 41,5 MHz. The BBC confirmed 
the reception of their TV signal by letter and stated that it 
was the longest distance that a TV signal has ever been cop-
ied in the world so far. In 1939, Guy Swart, ZS1AX, on 5 me-
tres in Cape Town made the first short-skip contact cross-
band with Johnny du Plessis, ZS6EH, on 20 metres in Johan-
nesburg. World War II was declared on 3 September 1939 by 
the United Kingdom and France against Nazi Germany and 
this was followed by other countries. Amateur Radio world-
wide (except the USA) came to a sudden dead halt! 

Arlund Ussher, ZS6Z 
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that the winner is a full member of the League, in good standing at the commencement of the contest. 
 Following their successful 28 Megacycle (MHz) International Contests of 1935 and 1936, which did 
much to popularize operation in this band of frequencies, the Radio Society of Great Britain are pleased to 
announce the first 56 Mcs (5 metre) International Contest. The Contest will commence on 1 January 1938 
and conclude on 31 December 1938. The winner of the Contest will be the operator of the station scoring 
the most points based on the following system: 
1   Point for each contact over a distance from 200 to 1 000 miles. 
5   Points between 1 001 and 2 000 miles. 
10 Points between 2 001 and 3 000 miles. 
15 Points between 3 001 and 4 000 miles. 
20 Points between 4 001 and 5 000 miles and so on at the rate of 5 extra points for each additional 1 000 
miles or part thereof.   
  
¢ƘŜ {!ww[ 5· /ƭǳō ŀƴŘ IƻƴƻǳǊ wƻƭƭ 
 This is to commemorate DX operators who have who have worked 50 or more DX stations on Phone 
or CW. A new departure in the LeagueΩs Amateur activities is the formation of άThe SARRL DX ClubέΦ 
Membership of this august body is limited to members of the League in good standing who have worked 
stations in more than 50 countries situated outside the Union of South Africa.   
  
The following verse was received from a listener in Paarl: 
  

     A ListenerΩs Grouse 
 

It has been such a great delight 
To hear your station evΩry night; 

But now thereΩs trouble come my way 
As all through stations sign άD.J.έ 

  
You see my wifeΩs a Radio άFanέ 
And likes to hear the άDON JUANέΣ 
Now as you know, one cannot get 
Two stations at once on a single set. 

  
ItΩs almost a case of broken necks 

When both the stations are on άduplexέΤ 
And as things stand, you may take my word, 

Z S 6 Don is seldom heard. 
  

I really do not wish you harm, Mr. Fenton, 
But I hope your transmitter gets a big dent in; 
I hope that your cables get worn and brittle; 

I hope that your mike gets choked up with spittle. 
 

Then I can sit back with a bottle of Guinness 
And hark to the ramblings of Old Man Innes; 
My wife can return (as proper and fitting) 
To mending my socks and doing her knitting.  

  
 The first rotary beam was published in QTC by VQ2HC. It comprises a two element Yagi, with director 
30 feet 3 inches long and the driven element is centre fed with a telephone twisted pair, with a total 

(The History of Amateur Radio from page 30) 

(Continued on page 32) 
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length of 33 feet. It is rotated by means a length of rope. 
  
{ŀŘ ŜƴŘ ǘƻ wƻǎǎ !Φ IǳƭƭΣ ±YоW¦ 
 An extensive series of articles on television started in the December 
1937 QST and continued for several years. An experimental commercial 
station was broadcasting from New York City and Ross Hull became inter-
ested in receiving their pictures. A rhombic antenna made the 185-km 
reception possible, but on 14 September 1938 the radio world was 
shocked to hear of HullΩs death through accidental electrocution the 
night before, the high-voltage supply for his picture tube used a pole 
transformer (because one was available) and in his usual impatience not 
related to the experiment he had failed to exercise the necessary precau-
tion. QST lost an inspiring author and the world lost a fine gentleman. 
  
Headquarters of the SARRL felt that they cannot do better than to publish verbatim, the Report of the 
Conference Dinner as it appeared in the Natal Mercury, excepting to add that the Conference in Durban 
was an outstanding success and Division 5 are to be heartily congratulated. Senator Clarkson, Minister of 
Posts and Telegraphs, speaking at the annual dinner of the SARRL said that his Department fully realized 
the value of the radio experimental work being carried out by members of the League and the benefits 
resulting from such work. 
 He took the greatest interest in the work of the radio amateurs and he was fully aware of the im-
portant part the League could play in communications of South Africa. Amateur operators had come to 
the assistance of the Department on more than one occasion when storms and other factors interrupted 
the DepartmentΩs communications. He looks upon the League as a reserve force which can be called upon 
at a momentΩs notice.   
  
! {ƘƻǊǘ-ǎƪƛǇ ƻǇŜƴƛƴƎ ƻƴ р ƳŜǘǊŜǎ ƳŀŘŜ ŀ ŎǊƻǎǎōŀƴŘ ŎƻƴǘŀŎǘ ǇƻǎǎƛōƭŜ ōŜǘǿŜŜƴ /ŀǇŜ ¢ƻǿƴ ŀƴŘ WƻƘŀƴπ
ƴŜǎōǳǊƎ 
 Guy Swart, ZS1AX, was driving along the De Waal Drive in Cape Town in January 1939, testing 5 me-
tres with his portable equipment and asking for reports on 20 metres. Unbeknown to him a short-skip 
opening was in progress between Cape Town and Johannesburg and fortunate for him Johnny du Plessis, 
ZS6EH, in Johannesburg happened to be turning around on 5 metres and heard ZS1AXΩs telephony signal. 
He immediately replied on 20 metres and established the first-ever crossband contact with ZS1AX on 5/20 
metres in South Africa. Short-skip has been observed on 28 MHz before between Cape Town and Johan-
nesburg, but it was not well understood. We now know that it is caused by a Sporadic-E opening when 

unexpected sporadic ionization occurs in the E-layer. 
 In May 1939 a writer in Paarl, ZS1CH (no name given), 
encouraged Afrikaans amateurs in South Africa to write a 
few articles in Afrikaans for QTC. He went as far as to trans-
late a list of English radio terms into Afrikaans. He received 
some good support from Divisions 1, 2, 4 and 6.  
 A warming came from QST that in Australia, a citizen 
who talked to relatives in England through an amateur sta-
tion was convicted and fined 50 pounds and the amateur 
(VK2YQ) had his licenced cancelled. 
 The authorities in this country also take a serious view 
of breaches of this nature and two recent cases investigat-
ed by the League almost resulted in the cancellation of the 
licences of both operators. The intervention by the League 
undoubtedly saved the situation, but we cannot promise 

(The History of Amateur Radio from page 31) 

(Continued on page 33) 
Popular 6L6G XTL controlled CW transmitter  
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that we intend to make a practice of interceding on behalf of offenders in the future. The regulations are 
quite clear on this point and anyone permitting illegal operation of the station by unlicensed persons can 
only blame himself if the PMG sends a polite little note cancelling his licence.   
  
¢ƘŜ bŀǝƻƴŀƭ {ŜǊǾƛŎŜ wŜƎƛǎǘŜǊ ŀƴŘ aƛƭƛǘŀǊȅ {ŎƘŜƳŜ   
 G. Ross Kent, ZS6L, Vice-President of the SARRL discussed the National Service Register and the Mili-
tary Scheme. The Government appointed Brigadier General J. J. Collyer to take charge of the various Na-
tional Service movements, like our own, brought about. To show that we are in fact keen to help we must 
have as many replies as possible, not only from Transmitting members but also from Associate members. 
The whole idea underlying the national Service Register is to show that you are prepared to place your 
services at the disposal of your country in times of emergency. 
 It is well known throughout the League that for many years we have been trying to get the Powers 
that be to inaugurate a Military Scheme whereby we can be of real use to our country in time of need. 
Ross Kent wishes to make a special appeal to every Amateur whether he is a member of the League or 
not, to give the Scheme 100% of his support. Notwithstanding the fact that we have close on 600 mem-
bers in our League there are still a few licenced amateurs in this country who, for reasons mostly of trivial 
nature, are content to remain outside League circles. By doing this we soon will be joining the proud ranks 
of our fellow Amateurs in in other countries where Military Schemes, such as the one above, have been in 
force for many years. Amateur Radio is going to play an important part in in the Military Service of this 
country and in that way, we are going to strengthen our standing and rights as Amateurs tremendous-
ly.      
  
²ƻǊƭŘ ²ŀǊ LL ŘŜŎƭŀǊŜŘ ƻƴ о {ŜǇǘŜƳōŜǊ мфоф 
 The combined issue of QTC dated October/November 1939, featured the following Editorial, άThis be-
ing the first issue of QTC to be published after the suspension of Amateur transmitting licences through-
out the Union of South Africa, it is fitting that amateurs take the opportunity of considering what the fu-
ture holds for them. In another portion of this issue a brief history of the League and amateur activities in 
this country is published, so that members may realize what difficulties and disappointments the pioneers 
of Radio in this country had to overcome. There is no doubt that through the unremitting labour and en-
thusiasm of a few men the South African Radio Relay League has gone from strength to strength and a 
temporary set-back such as the suspension of licences should have little effect on those men and women 
who have the interests of Radio at heart. 
 We must consider ourselves extremely lucky to have been able to transmit for so long a period after 
the beginning of hostilities and in order to obtain similar facilities and assistance in the future, it rests 
with us to stick together and maintain the League no matter how difficult times may be. There is no doubt 
that we now have the confidence of the Postmaster-General and other Government Departments and it is 
our duty, for the sake of the amateur of tomorrow, to maintain this feeling of goodwill. 
 It is most pleasing to note that although numerous letters and suggestions regarding the future of the 
League have been received at Headquarters, not one member has suggested actually suspending opera-
tions. 
 The League has now been in existence for some fifteen years and although many of the stalwarts who 
displayed such enthusiasm in 1925 are no longer among us, it is up to us to adopt their teachings and go 
right ahead. The phrase άBusiness as Usualέ may not be applicable to our case, but we can at least say, 
άObstacles may Hinder but must not Stop our Progress.έ   
  
(To be concluded) 
  
References: 
QTC – January 1937 to December 1939 
QST – August 1954 (50th Anniversary) 
Radio ZS – August 1950 (25th Anniversary) 

(The History of Amateur Radio from page 32) 
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нлму {!w[ .ƭǳŜ .ƻƻƪ 
 Have you downloaded a copy of the 2018 SARL Blue Book? It contains all the information you need to 
participate in the local contests. Visit http://www.sarl.org.za/public/contests/contestrules.asp and get a 
copy. 
 
¢ƘŜ t9!w{ bŀǝƻƴŀƭ ±ICκ¦IC /ƻƴǘŜǎǘ 
 The PEARS National VHF and UHF contest will take place from 19 to 21 January 2018 and 
is open to all licensed amateurs in the RSA, including non-members of the SARL, as well as 
amateurs from the neighbouring states.  
 The aim of a VHF and UHF contest is to stimulate activity on these bands, make many 
long-distance contacts possible, establish new records, encourage the improvement of VHF 
and UHF equipment and advance amateur radio.  
 This is a 44-hour dual contest for analogue and digital modes, which is divided into 2 sessions that will 
spread out activity over the contest period and reflect changes of propagation. So, watch out for Tropo 
Ducting or Meteor Scatter in the early mornings or at night on 50 MHz and 144 MHz, while in the daytime 
look out for Rover stations, Aircraft scatter and possibly Sporadic-E. This is also a wonderful camping peri-
od with lots of fun for field stations. Amateurs are requested to participate in both the contests and keep 
the bands alive.  
 Dates and Times. The first 22-hour session of the VHF and UHF contest starts at 16:00 UTC on Friday 
19 January and closes at 14:00 UTC on Saturday afternoon 20 January. The second 22-hour session com-
mences immediately after 14:00 UTC on Saturday and ends at 12:00 UTC on Sunday 21 January 2018.  
 All ZR/ZS/ZU amateurs may participate as well as amateurs from the six neighbouring states i.e. Na-
mibia (V5), Botswana (A2), Zimbabwe (Z2), Mozambique (C9), Lesotho (7P) and Swaziland (3DA) and only 
contacts with these states will count. ZU stations are currently not permitted to operate on 50 MHz (6 
metres) or 1 296 MHz (23 cm) according to the Government Gazette. You can participate as a  

VBase Station. A base station is the normal home or fixed station. It may be operated by one or 
more amateurs as long as they use their own call signs.  
VField Station. A field station is a temporary station set up in a caravan, tent or motor vehicle and 
may erect any type of antenna system but must use their own portable power supply. One or more 
amateurs may operate it, but they must use their own call signs.  
VClub Multi-Operator Station. A Club Multi-operator station can only operate under the ClubΩs call 
sign. It may use many operators, since all five bands can be worked at the same time and beginners 
should be encouraged to participate. A club multi-operator team may operate either from a base or 
a field station as desired.  
VRover Category. A Rover is a mobile station that operates from a stationary position in any four 4-
digit grid squares during a session. Rover activity should be encouraged as they create a lot of extra 
activity during a VHF contest and should appeal to townhouse amateurs.  
VLimited Category. This category is limited to a total of 4 hours per session divided into two 2-hour 
periods during each session and may be scheduled during any part of a session operating from any 
fixed grid position as a base or field station or from a stationary mobile.  

VThe 144,400 MHz and 145,500 MHz FM Category. The main 
objective of this divisional FM category is to encourage the 
younger generation, novices or even some old-timers, to partic-
ipate and get the taste of VHF contesting using simplified rules. 
You may operate with any type of equipment or antennas on 
мппΣорл – мппΣплл MHz FM and/or 145,500 – мпрΣртр MHz FM, 
fixed or mobile and try and make as many contacts as possible. 
You only have to exchange signal reports, but could learn about 

(Continued on page 35) 

CQ Contest Χ January/Januarie 
Dennis Green, ZS4BS 

http://www.sarl.org.za/public/contests/contestrules.asp
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propagation, have fun and compare notes. You can score 10 points for 
each contact you make in your own division or 20 points from another 
division. Stations from other categories and divisions may also QSY to 
these frequencies and give you some points, of course, they will score 
their normal one point per kilometre, but you must now give them your 
grid locator too. There are two sessions, so you can work the same sta-
tion twice and score extra points, or hook up with a station that you 
missed during the first session.  

 The Contest activity takes place on 50,200 – рлΣнрл MHz SSB/CW; 50,250 – рлΣолл MHz Digital and 
рлΣорл – рлΣплл MHz FM; 70,100 – тлΣмрл MHz SSB/CW; 70,150 – тлΣмтр MHz Digital and 70,200 – 
70,275 MHz FM; 144,200 – мппΣнрл MHz SSB/CW; 144,250 – мппΣолл MHz Digital, 144,350 – мппΣплл MHz 
FM and 145,500 – мпрΣртр MHz FM; 432,200 – понΣнрл MHz SSB/CW; 432,250 – понΣолл MHz Digital and 
понΣорл – понΦплл MHz FM; 1 296,200 – м нфсΣнрл MHz SSB/CW; 1 296,250 – м нфсΣолл MHz Digital and 
м нфсΣорл – м нфсΣплл MHz FM 
 To avoid pile-ups on the calling frequencies of 50,200 MHz or 144,200 MHz SSB, it is suggested that 
when activity is high to call on these frequencies, but continue the QSO 5 to 15 kHz higher up the band, as 
done during HF DX contests. So, tune around at times. 
 CW stations call CQ 1 kHz above the SSB frequency, (for example 50,201 MHz or 144,201 MHz, to be 
audible to USB stations too, but you must work CW stations 20 kHz higher in frequency, i.e. 50,220 MHz 
CW or 144,220 MHz CW). 
 Since VHF amateurs are widely spread out across South Africa, it is important to know when and in 
what direction they are transmitting. Therefore, spotting and any form of liaison will be permitted to solve 
this problem. 
 A valid contact consists of an exchange of call signs, signal reports and the locator, such as the 6-digit 
Maidenhead Locator or co-ordinates. Stations in the five categories claim one point per kilometre, but 
points may only be claimed for one (1) analogue and one (1) digital contact per station on the same band 
during a session. A Rover station can be worked from four different 4-digit grid squares and each will 
count as a new contact.  
 A multiplier, based on the total number of four-digit grid squares worked on all bands, will multiply 
the scores achieved on all bands and categories. The motive behind this is to encourage long distance op-
eration and to log as many 4-digit grid squares as possible on all the VHF and UHF bands to boost your 
score.  
 Separate log sheets are required for analogue and digital. The top of your log sheet must indicate Cat-
egory, Full Name, Call Sign, Locator and E-mail Address.  
 The log sheets require only the Date, Time, Frequency, Call Sign of the station worked, Signal Reports 
received, the Locator of station worked. Please note that Rover stations must add the suffix /R to their call 
signs (e.g. ZS6XYZ/R).  
 All entries must be submitted to PEARS not later than 15 February 2018 and their decision will be fi-
nal. The postal and e-mail addresses are given below. The names of the winners as well as a complete list 
of all the scores will be posted on the SARL VHF forum and the PEARS web site early in March 2018.  
 PEARS will award certificates to the analogue and digital winners and runners-up as listed below.  

VThe grand overall national winner and first and second runner-up on analogue or digital modes 
are based on the stations which scored maximum points on 
all the bands in the three categories Base, Field and Club 
Multi-operator.  
VThe longest distance on analogue or digital achieved on 
each band exceeding 400 kilometres.  
VThe Divisional overall analogue winner and first and sec-
ond runner-up who scored the most points on all the five 
bands in each of the three main categories on analogue 

(Continued from page 34) 
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mode. This will offer three participants in every division an opportunity to be awarded with certifi-
cates.  
VParticipants in the Rover and Limited categories, can qualify as an overall winner or first runner-up 
or second runner-up based on their maximum scores on all the five bands.  
VThe 144 MHz and 145 MHz FM category will also feature an overall winner and first and second 
runner-up in their respective divisions.  

 For further information please contact the Port Elizabeth Amateur Radio Society, PO Box 10402, Lin-
ton Grange 6015, Port Elizabeth, e-mail Mike, ZS2FM at mikecbosch@gmail.com or call him on mobile 
084 612 9600. 
 
{ǳƛŘ-!ŦǊƛƪŀŀƴǎŜ wŀŘƛƻƭƛƎŀ {ƻƳŜǊ vwt YƻƳǇŜǝǎƛŜ 
 Die QRP kompetisie is bedoel om pret aktiwiteite te wees om QRP operasie 
tussen radio amateurs te bevorder. Die gebruik van tuis geboude toerusting of 
as 'n draagbare/veldstasie te werk en van tydelike antennas gebruik te maak 
word aangemoedig, maar is nie 'n vereiste nie. 
 Die Somer QRP kompetisie vind plaas vanaf 12:00 tot 15:00 UTC op 
Saterdag 27 Januarie 2018 met ESB en gelykgolf werking met 5 Watt (PEP) of 
minder uitset. 'n Stasie mag een keer per band per modus gewerk word en daar is geen antenna 
beperkings nie. 
 Die eerste uur van die kompetisie is slegs beperk tot die 40-m-band, die oorblywende twee ure is die 
deelnemers vry is om enige HF (nie-WARC) band te gebruik soos hulle dit goedvind. Voldoen aan die 
kompetisie-voorkeur segmente soos uiteengesit in die algemene reëls en dit sal voordelig wees om die 
standaard QRP roep frekwensies as die beginpunt te gebruik. 
 Die uitruiling is Ψn RS of RST verslag en jou ruit blok. Oorweeg asseblief die uitruil van  realistiese RS en 
RST sein verslae en gebruik die volledige 6-karakter ruit blok, bv. KG33VW. Indien die stasie se ruit blok 
onbekend is, gebruik dan ander middele wat die stasie se ligging identifiseer: bv. die naam van die naaste 
dorp of stad, bv. Gerdau of 25 km NW van Aberdeen. Met DX-kontakte kan die ruit verwysing weggelaat 
word, die RS of RST sal volstaan as die minimum vereiste uitruiling volgens die algemene reëls. 
 Elke kontak tel 1 punt. Elke Suid-Afrikaanse roep gebied (0 tot 9) tel as 'n vermenigvuldiger as ook elke 
DXCC land. Tuis stasies se punte word met 1 vermenigvuldig terwyl Draagbare stasies met 2 
vermenigvuldig word en Ultra-lig draagbare veldstasie en tuis geboude stasies se punte met 3 
vermenigvuldig word. 
 Die definisies wat in die Algemene Reëls gelys word, definieer die bogenoemde stasies tipes akkuraat. 
Ψn Mobiele stasie sal as 'n veldstasie behandel word. 'n Draagbare stasie wat nie aan die vereistes van 'n 
veldstasie voldoen nie, sal as 'n tuis stasie behandel word. Ultra-lig draagbare veldstasie moet voldoen 
aan al die kriteria van die veldstasie, maar die operateur moet die hele stasie, die antenna ingesluit, dra 
tot by die bedienings punt. Die afstand wat die stasie gedra word mag nie minder as 1 km wees nie. 
 Telling = (QSO punte) x (voorvoegsel vermenigvuldiger) x (stasie vermenigvuldiger). Logstate in die 
ADIF-, Cabrillo- of MS Excel-formaat met 'n opsommingsblad en gemerk "jou roepsein QRP kompetisie" 
moet ingedien word teen 3 Februarie 2018 per e-pos aan contest@sarl.org.za. Verwys na GR 3.6 en 5.1 
tot 5.6 (in die 2018 Blouboek) vir besonderhede oor logstate 
en die opsommingsblad. 'n Foto of fotos van die stasie wat 
bedryf word (JPG-formaat) MOET elke log inskrywing vergesel. 

(Continued from page 35) 
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The Museum Piece 
Dave Gemmell, ZS6AAW  

New discovery in Gibraltar: the site of a clandestine SOE wireless station 
 that changed history 

N 
icholas Rankin tells how local 
archaeologists helped him un-
cover a key wartime secret. 
 άWhen you were research-

ing your book Defending the Rock,έ the 
BBC man asked, άdid you come across any 
interesting document with an untold sto-
ry?έ 
 I remembered then a beige file in the 
National Archives at Kew in London, with a 
24-page closely-typed diary. The authori-
ties called it Ψan alarming breach of securi-
tyΩ because it revealed some activities of 
SOE in Spain and Gibraltar. 
 SOE, the Special Operations Executive, founded in June 1940, was one of the nine secret services that 
Britain maintained in the Second World War. Its role was sabotage, subversion and resistance to Nazi 
rule. ΨSet Europe ablaze!Ω ordered Churchill. 
 The illicit diary belonged to a man called Hugh Mallory Falconer, and he wrote it in French because he 
had served five years with the French Foreign Legion, where he became an expert in radios and wireless 
telegraphy. Recruited by SOE and given the code number GB 007, ΨSquadron Leader MalloryΩ was sent to 
Gibraltar at the end of 1941 to set up a secret agent wireless network covering Iberia and North Africa. 
 SOEΩs HQ in Gibraltar, the requisitioned Villa Lourdes in South Barracks Road, already contained 
trained signallers. They were radio operators from the Relator party of SOE saboteurs who had come to 
Gibraltar in 1940, disguised as Royal Engineers, ready to wreak havoc in Spain if General Franco ever per-
mitted German troops to cross his territory and attack Gibraltar. (The naval side was Operation Golden-
eye, run by Lt-Cdr Ian Fleming of Naval Intelligence, the future author of the James Bond books.) 
 After the Governor, Lord Gort, told him that British forces were preparing defences deep inside the 
RockΩs tunnels, Mallory/Falconer decided to set up his wireless station there too. He out-manoeuvred an 

unpopular officer, Lt-Col ΨTitoΩ Medlam and 
got possession of a cave that he called Ψun 
trouΩ French for Ψa holeΩΦ But where exactly 
was it? 
 The diary contained several black and 
white photographs, which I shared with Ian 
Reyes of the Fortress of Gibraltar Group. 
FOGG are the premier military archaeology 
organisation on the Rock, the descendants of 
the caving group who discovered the long-
hidden Naval Intelligence ΨStay-Behind-CaveΩ 
near Lord AireyΩs Battery. They had provided 
me with great help for my book, both among 
the physical WW2 defences in Gibraltar and in 
UK archives. Now their accumulated years of 
local knowledge proved invaluable. 
 It was around 11 oΩclock on Saturday 11 
November 2017 when Ian Reyes showed me a 

(Continued on page 38) 



38 J a n u a r y / J a n u a r i e  2 0 1 8  R a d i o  Z S   

rocky cave overlooking the La-
guna Estate. It had once been a 
gun-position carved out of the 
limestone by redcoat engi-
neers and still had the iron cur-
tain-rail over the deep embra-
sure where the ancient gun-
ners hung wet ropes to absorb 
the smoky blast of black pow-
der. 
 But now there was a more 
modern addition to the cave: 
the remaining framework of a 
two-room wooden hut, walled 
and roofed with corrugated-
iron sheets to keep out mois-
ture. Comparing it with Falcon-
erΩs original photograph from 
1942, we could see the irregularly cut panel above the door was just the same. The table and radio equip-
ment had gone, but the wall-plank above still held the rusting nails where messages used to hang, be-
neath pasted labels. The name of RAMON, the principal SOE agent in Sevilla, was still legible. This was the 
place. 

 Falconer needed another station on the eastern side of the Rock to communicate clearly with the SOE 
smuggling fleet in the Mediterranean and the agents in North Africa. Once again, from old photos, FOGG 
recognised the mouth of a tunnel that seemed to be leading downwards. On Monday 13 November, the 

(The Museum Piece from page 37) 

(Continued on page 39) 

The members of FOGG 
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AquaGib superintendent Jose Luis Mar-
zan took me through the half-mile reser-
voir tunnel to the end of the water-
catchment area, high above Catalan Bay. 
There, by an old pill-box, I could quite 
clearly see the site of SOEΩs second wire-
less station. 
 
Why get excited by old wood and con-
crete? Why does this stuff matter? Be-
cause it changed the course of the Sec-
ond World War. Seventy-five years ago, 
in November 1942, Operation TORCH 
took place, the Anglo-American landings 
of 65 000 men in three places in Morocco 
and Algeria in order to drive the Axis forc-
es finally out of Africa. 
 US General Dwight EisenhowerΩs HQ 
was on the Rock of Gibraltar, deep in the 
Admiralty tunnel, while US General 
George Patton was landing at Casablanca, 
having sailed across the Atlantic. There 
was a fleet of 600 ships; the airfield was 
crammed with fighters and bombers. All co-ordination depended on radio. 
 At this crucial moment, all the US Army wireless communications went down. Static noise; no signal. A 
message black-out threatening the entire strategic operation. But Hugh Mallory FalconerΩs radio network 
held up. All the vital signals traffic now went via the SOE people on the Rock and the three SOE operators 
with the invaders. 
 GB ллтΩs work saved the day. The official history called Hugh Mallory FalconerΩs Gibraltar radio sta-
tions άSOEΩs most important contribution to history in North Africa.έ 
 
The Document feature ΨThe Gibraltar Diary of Squadron Leader Mallory,Ω presented by Nick Rankin, was 
broadcast on BBC Radio 4 at 21:00 Gibraltar time on Monday 4 December 2017, visit www.bbc.co.uk/
programmes/b09h2vsc. RankinΩs latest book, Defending the Rock: How Gibraltar Defeated Hitler, is pub-
lished by Faber, visit www.faber.co.uk/9780571307708-defending-the-rock.html.  

(The Museum Piece from page 38) 

¢ƘŜ !ƴǝǉǳŜ ²ƛǊŜƭŜǎǎ !ǎǎƻŎƛŀǝƻƴ ƻŦ {ƻǳǘƘŜǊƴ !ŦǊƛŎŀ - ½{q!²! 
 
Our aim is to facilitate, generate and maintain an interest in the location, acqui-
sition, repair and use of yesterdayΩs radios and associated equipment. To en-
courage all likeminded amateurs to do the same, thus ensuring the mainte-
nance and preservation of our amateur heritage. 
 Please visit our website: www.awasa.org.za. Sign up for our monthly news-
letter or download any backdated issues at www.awasa.org.za/index.php/
newsletters. Membership of AWASA is free and by association. 
 We are on the air every Saturday morning, starting at 04:00 UTC on 3 615 
AM, then 06:30 UTC on 7 140 SSB relayed on 14 140 to the Western Cape and 12:00 UTC on 7 020 CW. 
You can also connect to our Echolink node to listen to the Saturday SSB nets - ZS0AWA-L 
 The Wednesday evening AM net is held at 17:30 UTC on 3 615 

http://www.bbc.co.uk/programmes/b09h2vsc
http://www.bbc.co.uk/programmes/b09h2vsc
http://www.faber.co.uk/9780571307708-defending-the-rock.html
http://www.awasa.org.za
http://www.awasa.org.za/index.php/newsletters
http://www.awasa.org.za/index.php/newsletters
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T 
he miracle of radio is all around us. It 
opens gates and garage doors. It acti-
vates and switches off burglar alarms. It 
connects our cell phones to networks of 

towers. It connects our smart devices and comput-
ers to Wi-Fi networks and blue tooth add-ons, 
such as hands-free car kits for mobile telephones. 
It is a vital link in the growing Internet of things. It 
connects our television sets and commercial radi-
os to information and entertainment beaming 
from places on the ground and from satellites. 
 I can (and do) transmit my voice around the 
world using radio. Licences for radio spectrum are 
among the most valuable things on earth. Yet, we 
cannot see it, because it is wireless. That is the 
miracle. 
 The fact that radio waves could travel 
άthrough space" without wires was discovered by 
scientists such as Heinrich Hertz, James Maxwell 
and Michael Faraday in the late 19th century. Then 
we had to figure out what to do with it and how to 
sell it. The first thing we did was to replace the 
long wires used to send telegrams over long distances using the telegraph developed by Samuel Morse. 
Through the work of master salesmen, like Guglielmo Marconi and inventors, like Tesla and Edison, we 
developed wireless telegraphy. At first this new-fangled thing was used only in places where you couldnΩt 
have wires, like ships. Then it completely replaced wires. Then we figured out voice. Then music. Then 
entertainment. Then we cracked data. The rest is history in the making, even today. 
 Here is an extract from radio telegraph messages sent by the Royal Mail Ship (R.M.S.) Titanic in the 
early hours of 15 April 1912, which saved 700 lives. Twelve other ships were in range. 
 
12.15 a.m. 
15 April 1912 
R.M.S. Titanic to Any Ship: "CQD Titanic 41.44 N 50.24 W" 
(CQD was the contemporary distress signal, though in the next message, the new distress signal would be 
put to use for the very first time). 
 
12.17 a.m. 
15 April 1912 
R.M.S. Titanic to Any Ship: "CQD CQD SOS Titanic Position 41.44 N 50.24 W. Require immediate assis-
tance. Come at once. We struck an iceberg. Sinking". 
(SOS was the first use of the new distress signal. So far, two ships had responded to the Titanic's distress 
call. They included the "Frankfurt", nearly 170 miles [273 km] away and the "Olympic", nearly 500 miles 

(Continued on page 41) 

MySARL: The άhamέ fisted lawyer – playing with the miracle of 
radio 

Johan Latsky, ZS6KY  

This article was published in the December 2017 issue of the magazine ΨWithout PrejudiceΩ 
www.withoutpredudice.co.za. Thank you to Colin de Villers, ZS6COL, who provided the editor with a copy 
of the article. The Editor of Without PrejudiceΩ has provided permission to use the article in Radio ZS. 
 Johan Latsky is a Director in the Corporate and Commercial practice at Cliffe Dekker Hofmeyer.  

http://www.withoutpredudice.co.za
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[800 km] away.) 
 
12.20 a.m. 
15 April 1912 
R.M.S. Titanic to R.M.S. Carpathia: "Come at once. We have struck a berg. lt's a CQD, old man. Position 
41.46 N 50.14 W" 
 
12.22 a.m. 
15 April 1912 
R.M.S. Titanic to R.M.S. Carpathia: "CQD CQD" 
(At first, Carpathia couldn't believe what she was hearing) 
 
12.25 a.m. 
15 April 1912 
R.M.S. Carpathia to R.M.S. Titanic: "Shall l tell my captain? Do you require assistance?" 
 
12.26 a.m. 
15 April 1912 
R.M.S. Titanic to R.M.S. Carpathia: "Yes, come quick!" 
 
12.32 a.m. 
15 April 1912 
R.M.S. Carpathia to R.M.S. Titanic: "Putting about and heading for you". 
 
12.40 a.m. 
15 April 1912 
R.M.S. Titanic to R.M.S. Carpathia: "SOS Titanic sinking by the head. We are about all down. Sinking. . ." 
 
 Today I use a modern Morse key similar to the key used on the R.M.S. Titanic (see photo). Although I 
am right-handed, I operate the key left-handed, so that I can use the right-hand side of the brain, which is 
instinctive, untrammelled by logic. 
 My hobby is amateur radio or "ham radioέ as we call it in the radio amateur fraternity. I have been 
interested in radio since a very young age. I built my first radio at the age of 12. It was a "crystal set", 
which is an elementary type of radio that requires simple components to construct. I got hold of a circuit 
diagram, purchased a diode and some resistors from a spares shop, salvaged a variable capacitor from old 
equipment and wound my own coil. It actually worked, I could listen to LM radio. I added a transistor cir-
cuit. I was in the miracle world of radio. 
 Although I became a lawyer, my fascination with radio was always there. Then I had a knee operation 
and couldn't play tennis for a while. One of the things I missed the most about playing tennis was the club 
life that came with it. 
 I realised that this was my chance. I bought a communications receiver, so I could listen to what was 
happening on the airwaves, both locally and internationally. With suitable antennas, a communications 
receiver (and of course amateur radio transceivers used to receive and transmit) can receive all modes - 
for example amplitude modulation (AM), Frequency Modulation (FM), Single Sideband (SSB), Continuous 
Wave (CW or "Morse Code") and digital modes such RTTY (radio teletype) and PSK (phased shift keying). 
Radios used by radio amateurs can also cover most frequencies from low to medium wave, High Frequen-
cy communications (HF or άshort wave"), Very High Frequency (VHF), Ultra-High Frequency (UHF)and 
higher spectrums. 
 I discovered that there is a worldwide "club" for thousands of radio amateurs. 
 I attended Radio Amateur Examination (RAE) classes and qualified for an ICASA spectrum broadcast 

(MySARL from page 40) 

(Continued on page 42) 
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licence for those frequencies that are reserved for radio amateurs by international treaties. I joined the 
Sandton Amateur Radio Club (SARC) and served as its chairman for a couple of terms. The amateur radio 
community provided me the opportunity to connect with people again, similar to when I was playing ten-
nis. This continued to be the case even after my knee recovered and I could resume some tennis. 
 Radio hams have an arcane language (used worldwide) that only they understand. Much of the jargon 
developed from the days when the only mode of communication was Morse Code (CW) and abbreviations 
were used to shorten the length of a transmission. If you listen to radio amateurs using voice όάphoneέύ 
communications on SSB (single side band is the usual mode for long distance voice communications on HF 
or άshort waveέύ you will hear them say things like - 
 άCQ CQ CQ CQ, calling DX onlyέόI am calling any station that is not in South Africa, please only respond 
if you are not in South Africa); άwhere is your QTH?έόin what city and country is your station); άlet's QSY 
to seven decimal zero eight twoέ (let us rather change the frequency to 7.082 MHz, for example, it is too 
noisy at the current frequency); άl am using QRPέ (I am transmitting at low power, usually less than 5 
watt); άseventy three and eighty eightέ (goodbye to all the gentlemen and ladies on frequency); άgoing 
QRTέ (stopping transmission on this frequency). 
 A large part of amateur radio entails making contact with other amateur radio enthusiasts in other 
countries around the world. This is called ΨDXingΩΣ where a radio amateur receives and makes two-way 
radio contact with distant stations in amateur radio. Keeping a log book of contacts with other stations is 
a legal requirement (and a proud brag sheet) worldwide. If the atmospheric conditions are favourable, 
you can reach very far distances on short wave (HF) when the signal is refracted by and bounces off the 
ionosphere so that it can follow the curvature of the earth. For example, when conditions are good, I try 
to contact a lawyer acquaintance in Detroit near Lake Michigan in the United States of America, with the 
call sign KG8V. We chat about this and that — what we call a Ψrag chew.Ω 
 What do radio amateurs talk about? Anything of common interest, mainly technical or scientific top-
ics, personal details and interests. We jabber about Yagis, delta loops, linear amplifiers, dipoles, superhet-
erodynes, software defined radios, the animals on the farm, family members. In terms of their interna-
tional code of conduct, hams never, never speak about business, politics or religion and hams never refer 
to anyone in an insulting or disrespectful way. Radio amateurs also resent being confused with so-called 
ΨCBΩ or Ψcitizens band operatorsΩ - a bunch of informal, although friendly operators who are allowed to 
play around on a particular frequency band set aside for them. 
 Hams regularly arrange field station competitions. What we are doing is practising for a disaster sce-
nario. That is when there is no internet, no cell phones, no telephones, no commercial radio, no TV, no 
electricity, perhaps no water. Then we spring into action using batteries and solar chargers linked to mo-
bile rigs to provide communications when all else failed. We did that during Hurricane Katrina in New Or-
leans, when the tsunami hit the Philippines, after the earthquake in Kathmandu and more recently during 
and after the storms in Texas and Puerto Rico. We are the ultimate backstop community service. 
 My call sign is ZS6KY (Zulu Sierra Six Kilo Yankee). The next time you happen to be on the airwaves, 
feel free to make contact with me (let us have a QSO - a contact for the logbook) 

(MySARL from page 41) 

A Call for Your OpinionΧ What Direction to Take? 
Stan Williams, VA7NF 

What direction should a club take to guide/drive our future? 

C 
alling members of Surrey Amateur Radio Club (SARC) and our readers worldwide to partici-
pate. Our hobby has seen changes over the last century, from nothing through significant DIY, 
to sophisticated computer-radio combinations. How will our current membership enhance this 
legacy; how do our current άElmersέ see the future; what changes at the club level will best 

move this knowledge into the future. 
 Myself, as with many amateurs, employment and family building put radio into the background only 
to come alive as the nest empties. This 25-year break opened my eyes to the huge differences; when I left 

(Continued on page 43) 
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transceivers were just coming in and being cautious of interference was between my station and the pub-
lic. That has reversed. 
 Now, about driving that legacy: άWhat direction should a club take to guide/drive our future?έ Here 
are a couple of thoughts upon which comments are invited/appreciated. 
 In British Columbia over half of the population live in Strata aka Home Owners Association areas with 
accompanying by-laws relating to outside structures – read that as no towers, masts or dropping wire off 
your 20th floor balcony. 
 ω A local, country and world-wide effort to invalidate these big telecoms supported by-laws such as 
FCC 98-273 
 ω Publicity to educate (propaganda?) that amateur radio towers are insurance against natural disas-
ters (e.g. After several disasters Japanese towers are a neighbourhood plus) 
 ω Ensure remote (internet) operation is part of the planning process and encourage participation 
 ω άYour suggestions hereέ 
 Our executive is heavily HF biased; not by design but that is the way it worked out. This means that 
direction often follows that same bias. 
 ω Suggestions for direction and legacy building is needed, neigh mandatory, from experienced VHF 
operators 
 ω Much public services involve VHF (parades, cycling events, car rallies, etc.,) yet the local emergen-
cy services group has limited involvement. 
 There is so much more that cannot fit in this column. 
 We would like to hear from the Amateur community. Comment below, or better yet, PLEASE SEND 
SUGGESTIONS including what you, or your local club, are or would like to see happen. Send to presi-
dent@ve7sar.net and we will publish a summary in an upcoming Communicator. 
 Have a happy holiday season, 73 Stan Williams, VA7NF, SARC President 
 
Dave Richardson, W9KHZ, answered, άThat is a question for the ages. As an officer in my local club 
(Bluegrass Amateur Radio Society, Lexington, KY) I have been brainstorming ideas myself. A few of the 
strategies we have implemented is turning one of our rooms into a workshop... fully equipped with sol-
dering stations, test equipment and practically every type of hand tool one would need to build or repair 
a piece of radio equipment. I am building some lockers so that members can store their project securely 
in between times. The idea is to create a space that members want to use and gives them a "reason" to 
come to the shack. We have a very nice library that dates back almost 100 years. Some of our members 
are in the process of digitising repair manuals, ownerΩs manuals sent in by members and farmed from the 
internet.  
 We offer FREE education to anyone interested in the hobby. We've discussed buying a few cheap HT's 
to give as a reward from passing element 2.  
 It's too soon to grade our results but people are showing up and they seem to be excited. In my opin-
ion the hobby is kind of a lone wolf type of hobby, so we need to keep the club active and offer services 
that are interesting to people... they need a reason to get out of 
the house.  
 You may already be done many if these things, but our club 
was stagnant and hadn't changed in 20 years... So, these are new 
to us. At least people are getting excited and the new members 
are truly impressed with all the stealth antenna projects they can 
build in the shop!έ 

(What Direction to Takefrom page 42) 
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LƴǘǊƻŘǳŎǝƻƴ 
The small transmitting loop is one which has a circumference less than one quarter of a wave-

length. Because of its small size, it is possibly an attractive proposition for someone with inadequate 
space to erect a larger aerial. For example, an efficient loop can be constructed for the 14 MHz band 
about one metre square. The small loop might also be attractive for operation in the field. 

The small transmitting loop has been around for a long time, but it appears to have been improved 
for amateur radio by Ted Hart, W5QJR, who developed a set of equations to calculate the various loop 
constants and set down parameters for a new design (refer QST, June 1986). The 15th edition of the ARRL 
Antenna Handbook also has some excellent material on both transmitting and receiving loop aerials. A 
section on small transmitting loops, written by Ted Hart, includes his design formulae (see appendix) plus 
a complete set of worked-out data for practical loops. 

To gain some experience with the small transmitting loop, I constructed a loop which is less than 1
-metre square and gives high efficiency on 14 and 21 MHz. 

Because of its narrow bandwidth, the transmitting loop tuning must be tracked as frequency is 
shifted across the band. Ted Hart suggests remote motor controlled tuning. The construction of the loop 
is described; another method is introduced which I used to track the tuning across the band without the 
use of the motor controlled tuning. 
 
¢ƘŜ 5ƛũŜǊŜƴŎŜ .ŜǘǿŜŜƴ ¢ǊŀƴǎƳƛǩƴƎ ŀƴŘ wŜŎŜƛǾƛƴƎ [ƻƻǇǎ 

One might well ask why our typical receiving loops are unsuitable for transmitting. Most other aer-
ial systems are reciprocal in operation, so why not these? To answer this, we must point out that in our 
typical receiving loop we are interested only in signal voltage. The loop is parallel tuned and coupled to 
the high impedance input of an amplifier enabling the Q factor of the tuned loop to multiply the signal 
voltage. In our receiving loop, we are not really interested in power efficiency. If we were, we would find 
that most of the signal power is consumed in the loss resistance of the loop. However, to transmit a sig-
nal, RF power must be transferred into the loop and developed across the radiation resistance of the 
loop. 
 The radiation resistance of a small loop is typically only a fraction of an ohm. To achieve any reasona-
ble figure of efficiency, the loop loss resistance must also be a very low value otherwise most of the pow-
er is dissipated in the loss resistance. Wire loops as used in receiving have a loss resistance in the order of 
ohms and to achieve the low loss resistance needed, transmitting loops are made with large diameter 
copper tube. Special attention must also be given to minimising resistance in the loop tuning and match-
ing components, particularly the loop tuning capacitor. 

Of course, loops specially designed for transmitting with high power efficiency can also be used in 
reciprocal for receiving. But they are physically much larger than can be achieved using Q multiplication of 
signal voltage interfaced by the high impedance input of a follower stage. Very small receiving loops are 

practical for good reception on the LF and VLF 
bands, but physical size inhibits the use of high 
power efficiency transmitting loops (as de-
scribed in this article) for LF and VLF. 
 The equivalent circuit of the loop aerial is 
shown in figure 1. The predominant compo-
nent is the loop inductive reactance, which is 
large compared with the sum of the radiation 
resistance Rr and the loss resistance RL. Be-
cause of the high ratio between reactance and 

(Continued on page 45) 

A Small Transmitting Loop Antenna for 14 MHz and 21 MHz 
(This is an antenna you might consider if you have limited space) 
Lloyd Butler, VK5BR. Based on material originally published in Amateur Radio, November 1991 

Thank you to Harold Krause, ZS6CAR for this article. 

Figure 1. Equivalent Circuit of Loop antenna 
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resistance, Q factors are extremely high, in the order of many hundreds and often greater than 1 000. The 
loop is set to resonance at the operating frequency by parallel capacitance Ct connected across the loop. 
Maximum operating frequency is limited to a frequency set by the resonance of the loop inductance L 
with the loop stray capacitance Cd. Because of the high Q, bandwidth of the loop is very small; it is neces-
sary to alter the tuning capacitance when changing frequency more than a few kHz. The Ted Hart design 
calls for remote control of the tuning network which adds some complication to the construction of the 
loop aerial system. 
 
¢ǳƴƛƴƎ /ŀǇŀŎƛǘƻǊǎ 

Selecting the tuning capacitor requires special attention. In the QST article, Hart used the two 
halves of a split stator capacitor in series so there were no wiper contacts (normally in contact with the 
rotor) to add series resistance. He also recommended the capacitor plates be welded together to reduce 
resistance rather than be separated by spacers. 

Because of the high Q factor, the voltage developed across the capacitor is quite high. Even using 
only 100 watts of power, the voltage can be as high as 10 to 15 kilovolts. Not only must the capacitor be 
selected for low resistance, but also its plates must be wide spaced to withstand the voltage. As a guide to 
the spacing required, breakdown voltage in air is around 30 peak kilovolts per centimetre. The split stator 
capacitor used for 14 and 21 MHz in the loop described had plate spacing of 1,5 mm. As the loop voltage 
is applied to two sets of plates in series, this equates to a peak breakdown voltage of 9 Kv. 
 
¢ƘŜ [ƻƻǇ 

Ted Hart has pointed out that, for a given 
length of conductor, a circular loop (or some-
thing approaching a circle such as a hexagon) 
gives more loop area than any other shape and 
hence it is the best choice of shape. However, I 
made my loop square because I thought it was 
easier to assemble with heavy copper pipe and 
pipe elbows used for household water distribu-
tion. 
 The loop was made up 0,97 metre square 
with 3/4-inch copper tube obtained from the lo-
cal plumber. The tube was cut and assembled to 
the form shown in figure 2 using copper elbows 
for the right-angle joints which were silver sol-
dered. Details of the loop and calculated constants for 14,2 MHz are as follows: (Imperial measurements 
are used because the published formulae were given in these units): 
Tube Diameter d = 0,75 inch (1,905 cm) 
Circumference S = 12,7 feet (3,87096 m) 
Area A = 10 square feet (0,9290304 square metre) 
Frequency f = 14,2 MHz 
Power P = 100 watts 
Radiation Resistance Rr = 0,137 ohm 
Loss Resistance RL = 0,064 ohm 
Efficiency n = 68% 
Inductance L = 3.27 micro-henry 
Q factor = 723 
Inductive reactance XL = 291 ohms 
Bandwidth B = 19,6 kHz 
Distributed capacity Cd = 10,4 pF 

(A Small Transmitting Loop Antenna for 14 MHz and 21 MHz from page 44) 

(Continued on page 46) 

Figure 2. Loop Assembly 
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Capacitor potential Vc = 4587 V 
Tuning capacitor Ct = 28 pF 
 
 To tune 14 and 21 MHz, a split stator capacitor is used with 80 pf maximum ca-
pacity in each section. To tune 14 MHz, the capacitor plates are well into mesh. To 
tune 21 MHz, the plates are well out of mesh. Because of the high Q tuning is very 
sharp and the capacitor adjustment is coupled via a reduction drive. 
Whilst the loop design data is specific for the 14 MHz band, the loop can be tuned to other bands and cal-
culated constants for some of these are as follows: 

It can be seen that operation at as low a frequency as 7 MHz is possible, but with low efficiency. 
The efficiency is improved as the frequency is increased and at 21 MHz efficiency is very high. Operation 
at 28 MHz is not possible because self-resonance occurs at a frequency just below 28 MHz. The calcula-
tions do not consider losses in the tuning capacitor which could further decrease the efficiency. Operation 
on bands lower in frequency than 14 MHz requires the use of a tuning capacitor larger than the double 80 
pf one used for 14 and 21 MHz. 
 
¢ǳƴƛƴƎ ǘƘŜ .ŀƴŘ ²ƛǘƘƻǳǘ ǘƘŜ 5ǊƛǾŜ aƻǘƻǊ 

I found a way to remotely tune over the band without the drive 
motor. The gamma match is replaced by a delta match which is fed 
with 300-ohm balanced TV open wire line. This type of line has ex-
tremely low loss at HF even if used in a tuned mode. The loop tuning 
capacitor is set for resonance in the centre of the band (say 14,2 MHz) and at this frequency the delta 
taps are adjusted for a 300-ohm match. The open wire line is fed from the transmitter via some form of 
balanced tuning system (refer figure 3). The Z match tuner does the job very nicely.  

To set up the system, the tuner is first loaded into a 300-ohm resistor and adjusted for matching at 
the centre frequency. This can be done by connecting a noise bridge at the transceiver output and oper-
ating in the receive mode. The open wire line is then connected in place of the resistor and the loop tun-
ing is adjusted for best balance of the noise bridge. Some adjustment of the delta match taps might also 
be required, but the tuner adjustment must not be altered from the setting determined using the 300-
ohm resistor. Remove the noise bridge and verify that there is low SWR on transmit. If necessary, the loop 
tuning can be trimmed for best SWR. This whole operation is a little tricky because the loop tuning must 

be carried out 
within listening 
distance of the 
transceiver for 
noise dip or within 
sight of the SWR 
meter. I found it 
necessary to tune 
the loop with it 
first located close 
to the transceiver 
and connected via 
a short length of 

(A Small Transmitting Loop Antenna for 14 MHz and 21 MHz  from page 45) 

(Continued on page 47) 

Frequency Rr (Ohms) RL (Ohms) Efficiency Tuning C 

7 MHz 0,008 0,045 15% 148 pF 

10 MHz 0,034 0,053 39% 67 pf 

21 MHz 0,66 0,077 89% 8 pf 

Delta Match 

Figure 3. Matching System using Open Wire TV Line. The Loop 
is resonated with the line matched at centre frequency. To 
tune the loop across the band, reactance is reflected down the 
line using the tuner. 

Split Stator Tuning Capacitor 
and Vernier Drive 
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the open wire line. If matched properly, the loop tuning can be assumed to be correct for whatever length 
of line is ultimately used. 

Another problem is that the loop is very susceptible to detuning if in close proximity to any con-
ductors, including the human body. This makes setting the tuning capacitor by hand a little tricky. 

Now, having set the loop tuning and matching, this is how the system works. If we shift very far 
from the centre frequency, the high Q loop goes out of tune. The procedure is then to readjust the tuner 
for low SWR, in effect reflecting down the open wire line into the loop a reactance sufficient to correct for 
the detuning. Off the centre frequency, the open wire line works partly in a tuned mode. The nature of 
the impedance change placed across the line by the tuner is obviously a function of line length, but for 
the various random lengths of line I have used, a Z match tuner handles the correction nicely. 

For the loop described, I found a good match to the 300-ohm line is achieved at 14 and 21 MHz, 
when the delta match taps are set to 17,5 cm from the centre. At lower frequencies, wider spacing of the 
taps worked better. 

As constructed, the delta match is at the top of the loop and tuning across the open ends is at the 
bottom. A reason for this is that with the heavy variable capacitor at the bottom the centre of gravity is 
lower; it hangs better on my rope support. A second reason is that tests were carried with the loop just 
above body level and by running the feeders to the top of the loop, they were kept clear above head 
height. 

Unfortunately, the 300-ohm open wire TV line is difficult to obtain these days unless a disposal 
source can be found. Over past years it was in common use to feed TV antennas in fringe TV areas. If this 
type of line is unavailable, open wire line can be made up using parallel wires kept apart by pieces of Per-
spex, polystyrene or similar insulating material. Although more lossy for the tuned feeder mode of opera-
tion, 300-ohm TV ribbon could also be used. 
 
hǇŜǊŀǝƻƴŀƭ tŜǊŦƻǊƳŀƴŎŜ 

Operational tests have been carried out with the loop suspended under a tree at about 1 metre 
from the ground. Signal reports on transmission from the loop at 14 MHz were equal to those from a half 
wave horizontal wire dipole. Tests on a field day were carried out at 21 MHz to compare the loop with a 
trapped vertical antenna. Reports on signals from the loop were several S points higher than the vertical. 

 
{ǳƳƳŀǊȅ 

An introduction has been given to the small transmitting loop aerial. Considering its small size, its 
performance is quite surprising. If one has space for a full-sized aerial, then there is not much point in 
building this type of loop. However, if you have limited space, or you need a compact aerial system to op-
erate in the field, then the small transmitting loop might be a proposition. Its biggest, problem is its nar-
row bandwidth and the need to carefully peak up its tuning whenever shifting frequency across the band. 
This can be done using a remote-controlled motor with reduction gearing system driving the tuning ca-
pacitor. However, I have suggested another method using a 
partly tuned open wire TV transmission line and a coupled Z 
Match tuner. 

The loop described is just under 1-meter square. It has a 
calculated efficiency of 68% at 14 MHz and 89% at 21 MHz. At 7 
MHz and 10 MHz it can be used but efficiency is much lower. 
 
wŜŦŜǊŜƴŎŜǎ 
1. Hart, Ted W5QJR - Small, High efficiency Loop Antennas - 
QST June 1986. 
2. Loop Antennas - Chapter 5 - The ARRL Antenna Book, 1988 
issue. 
 
 

(A Small Transmitting Loop Antenna for 14 MHz and 21 MHz  from page 46) 
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1. Each SARL affiliated club and Hamnet is eligible to 
place an advertisement of 1/4 page in Radio ZS.  
2. The content of all advertisements shall be restricted to 
Club activities and shall not include any material of a com-
mercial or personal nature. 
3. The magazine covers (inside or outside) are not availa-
ble for Club advertising 
4. The location of advertisements inside the magazine is 
decided during the final layout process and no particular 
page, or position on a page, can be guaranteed. 
5. The publication of the advertisement is always subject 
to the availability of suitable space, to be decided at the 
discretion of the Editor.  
6. Where two or more affiliated Clubs are acting jointly in 
organising an event, one larger advertisement may be 
placed within Radio ZS, by combining the individual club 
concessions, up to a maximum of half-a-page. This conces-
sion is subject to space availability, but early booking can 
avoid that problem.  
7. Clubs seeking to take advantage of this concession are 
advised to first discuss their requirements with the Editor 
of Radio ZS at radiozs@sarl.org.za. 
8. It is strongly preferred that all advertising copy be de-
livered electronically by e-mail. All text material should be 
sent in Microsoft Word and diagrams/photos in tif or jpg 
format, to ensure that the original is faithfully reproduced 
during publication.  
9. The Editor shall always have the right to reject, or re-
quire changes to, any advertising for any reason. 
 
Other IARU Member Societies may on written approval 
from the author and the editor of Radio ZS, reproduce ma-
terial published in paper or digital form, for which the pub-
lishing author holds the copyright. Such approval shall not 
unreasonably be withheld. Material taken for other mem-
ber societiesΩ publications in this way shall have a source 
and originator acknowledgement included on publication. 
 
Radio ZS is a forum for South African Radio League mem-
bers to share their amateur radio experiments, experienc-
es, opinions and news.  
 Manuscripts with drawings and/or photos are always 
welcome and will be considered for publication. Articles on 
e-mail are especially welcome. Material may be submitted 
in  MS Word, Open Office or rtf format, using Calibri 12 pt 
and English (South Africa).  
 Material may be e-mailed to radiozs@sarl.org.za or 
mailed to The Editor, Radio ZS, PO Box 12104, Brandhof, 
9324. The League cannot be responsible for loss or damage 
to any material. http://www.sarl.org.za/public/RadioZS.asp 
 
5ƛǎŎƭŀƛƳŜǊΦ The opinions expressed in this publication do 
not necessarily reflect the official view of the South African 
Radio League and the South African Radio League cannot 
be held responsible for incorrect information published. 
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