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How not to erect an antenna! (Picture courtesy Johan ZS6CAQ) 
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Club news bulletins:   07h30 Sundays on 145.775 MHz FM & 7.078 MHz LSB 

Sunday Night Talks:  19h30 on 145.775 MHz 
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From the Chairman    

Greetings and salutations!    

Well, here we meet again!   This time sooner than what I had 

anticipated, but I’m pleased about that. 

Subs will be due one of these days, so do look out for your invoice 

to arrive.   Early payment will be greatly appreciated.   Please 

remember that your membership is of great importance to us and we  

appreciate your contribution to the club.           

In addition please start thinking about becoming a bulletin compiler and reader, as well as 

what you can do to assist with the bulletin relays.    

During February we held our technical afternoon.   Photos can be seen on page 4 as well 

as on the CQ Centurion web site.   Check under “Gallery”.  Thanks to Gert ZR6BV for the 

photos.   

This month Dave ZS6AZP and Johan ZS6CAQ contributed articles.   Many thanks guys.  

A few other members have also promised articles, so please don’t forget.  Your input is 

always valued and appreciated.   

           When last were you on the air? Worked a bit of DX? Or simply switched on your 

rig and listened? I must admit that I am guilty and really need to settle down and  work 

some DX again.  

Of course don’t forget about the 2 meter repeater, which 

is very, very quiet.  The 70 cm repeater is still in test 

mode but you can try it give us your reports.  A repeater 

site visit is planned for the 6th May to change the cable 

to the antenna on the 70 cm repeater.   Hopefully signals 

will improve.        

Until we meet again, Happy Hamming and Gud DX!             

                                      73 de Pam ZS6APT 

Pam ZS6APT 

What a relief to learn this… 

Ever walk into a room with some purpose in mind, only to completely forget what that 
purpose was? 

Turns out, doors themselves are to blame for these strange memory lapses.  
Psychologists at the University of Notre Dame have 

discovered that passing through a doorway triggers what’s 
known as an event boundary in the mind, separating one set 

of thoughts and memories from the next.   Your brain files 
away the thoughts you had in the previous room and 

prepares a blank slate for the new locale. 

It’s not aging, it’s the door!  Thank goodness for studies like 
this.   
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TAKE A BREAK                
 

TECHNICAL DAY PHOTOS 
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Communicating in the 300nm to 

700nm wavelength band 
 

by ZS6AZP 

 

This item, a direct copy of the article 

entitled “The HELIOGRAPH” written by 

Louis Meulstee, PA0PCR, and originally 

published in Morsem Magnificat some years 

ago, was prompted by the fun we had trying 

to operate the heliograph, brought along to a 

recent club meeting by Johan, ZS6CAQ.  A 

lot of interest was shown in the unit, and 

initiated further research into the origin of 

the device, as well as finding out how it 

should be used in practice. 

 

Copied from the original article: 

 

“Heliography, or signalling with the sun’s 

light by means of mirrors has been known 

for centuries. Herodotes tells of a signal 

flashed from Athens to Marathon by means 

of a burnished shield at the time (480 B.C.) 

when the Greeks were about to come to 

grips with Darius’ army.  Xenophon 

mentions similar signals sent by Lysander 

before the battle of Aegospotamos. 

 

The Moors in Algeria were using sun 

flashing as far back as the 11th century A.D.  

An extensive system of signalling by means 

of mirrors  placed on high towers provided 

communication, under favourable 

conditions, between major cities in Algeria. 

 

The forerunner of the heliograph is the 

HELIOTROPE, a device by which a flash 

may be sent in any desired direction 

regardless of the sun’s motion.  This was 

invented by Willem Jacob van’s Gravesande 

(1688-1742), a Dutch physicist.  A similar 

instrument was devised by Gauss, the 

German mathematician, in 1821, and used 

operationally during surveying in Germany. 

 

Pre-coded messages were signalled by 

interruption of the beam of sunlight.  The 

invention of the Morse code opened up a 

new field. In 1860 the heliotrope was 

modified by insertion of a shutter between 

the mirror and the distant station.  This 

increased the speed of Morse signalling 

considerably. 

 

The Heliostat 

The heliotrope however was fragile and 

inaccurate.   These disadvantages were 

overcome by the HELIOSTAT, prototype of 

the heliograph, invented in 1869 by Mance 

(later Sir Henry) and introduced into the 

British Army in 1875. 

 

This instrument consisted of a mirror with 

unsilvered spot and a sighting arm or duplex 

mirror.   Signalling was still by means of a 

shutter.   In 1877 an important improvement 

was devised by Lieutenant G.R.R. Savage, 

then inspector of Signalling in Roorkee, 

India.   He replaced the rather slow shutter 

by an oscillating mirror.   Correctly adjusted, 

the light beam could only be seen by the 

distant station if the key was pressed.   With 

this replacement the instrument evolved into 

the HELIOGRAPH – see picture. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Using the heliograph 

Alignment of the heliograph to a distant 

station is quite simple and is carried out in 

(Continued on page 6) 
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two basic steps. 

Adjustment of the sighting rod by 

standing between the sun and mirror 

and moving the head until the distant 

station is hidden by the unsilvered 

spot in the cenre of the mirror.   

Keeping the head still and moving the 

sighting rod until the cross wires 

exactly coincide with the reflection of 

the distant station and the unsilvered 

spot. 

Adjustment of the reflected sunlight to 

the distant station by moving the 

mirror until a dark spot (unsilvered 

spot) coincides with the sighting mark 

on the rod. 

 

Because of the movement of the sun it is 

necessary to repeat step 2 from time to time 

to keep the light direction to the  distant 

station. 

 

When the sun and the distant station are in 

opposite directions it is impossible to reflect 

the light from one mirror alone in the 

required direction.   A second mirror, called 

the duplex, must be placed so that the light 

from the sun is reflected from the signalling 

mirror to the duplex and  thence to the 

distant station. 

 

Military use 

From 1875 until 1941 the heliograph was 

used by the British Army extensively in the 

Middle and Far East, and also by both 

opponents during the Boer War. 

 

An observation post on top of the Great 

Pyramid, equipped with a heliograph, 

formed part of the defence organisation of 

Cairo during WW1.  

 

The last operational use of the heliograph in 

the British army was in 1947 at the siege of 

Solium Hayata during the desert campaign 

of the 8th Army. 

 

Performance 

In a clear atmosphere and in the absence of 

physical obstacles it is surprising what 

distances can be achieved by the heliograph.   

With 15x20 cm mirrors, ranges as far as 110 

km  have been covered.   Even larger 

rangers were recorded with 1x1 metre 

mirrors in 1883, with signals between the 

islands of Mauritius and Reunion at a 

distance of 240 km. 

 

The normal range of the commonly used 5-

inch mirror was 40-80 km under good 

conditions.   He heliograph was placed on a 

stand to obtain a stable base for the 

instrument.   With unfavourable conditions, 

or with long range working, telescopes were 

used at the receiving stations. 

 

The reflected beam of light from a 

heliograph is visible for eight metres on 

either side of a station at a distance of 1600 

meters.   The signalling speed is 12 w.p.m., 

up to a maximum of 16 w.p.m.   During the 

Zakka Khal expedition of 1908 a cipher 

message of 884 words was despatched 

through two relay stations.   This was 

transmitted in 2½ hours with only one 

mistake. 

 

Experienced operators could set up and 

align a heliograph in 60 seconds.   After 

sunset oil-lamps or limelights have been 

used for communications at night.   

Moonlight has also been used for this 

purpose”. 

 

 

Acknowledgement : Morsum Magnificat 

  

                                         

 

 

 

(Continued from page 5) 
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TELEGRAPH OFFICE PERCHED ON 

POLE 

HOW THE WESTERN UNION BUILT 

A NEW PLANT IN FOUR DAYS  

San Francisco Chronicle April 30, 1906 

For the first time in its history San Francisco 

was absolutely without telegraphic 

communications with the outside world for 

three hours on the morning of April 18th. 

Following the earthquake, which occurred at 

5:13 a.m., and for three hours thereafter, not 

a single wire of the score or more usually in 

operation was in service, and the busy click 

of the sending instruments was stilled. 

Ceaselessly through every hour of the day 

and night messages are speeding to all the 

most remote sections of the globe, and to 

have the busy workings of the "tickers" 

stopped for a minute is an event in 

telegraphic history.  

Quick to realize the havoc 

which could be wrought 

by so mighty a temblor as 

that which preceded the 

big fire, Harry Jeffs, wire 

chief of the Western 

Union Telegraph 

Company, who lives in 

Oakland, lost no time in 

reaching the mole (see 

picture on the right) for 

the purpose of testing the 

scores of wires which 

emerge from the water at 

that point. It took the expert but a few 

moments to ascertain that communication in 

San Francisco beyond the Ferry building 

was entirely cut off. Not an instrument 

responded to his efforts. Turning his 

attention to the wires extending from the end 

of the pier to the various stations leading out 

of the State, Jeffs found that they had been 

hopelessly "killed" by the great shake.  

The seriousness of the situation called for 

quick action, for aside from the great 

monetary loss to the company resulting from 

even a short interruption of the service, was 

the seriousness of being entirely cut off from 

the outside world. Securing an engine, the 

wire chief started out from the mole, and 

climbing poles at intervals along the way, 

tested the wires to locate the break. In this 

way he covered the entire pier until he 

reached the shore at West Oakland. Here at a 

pole almost at Land's End, after calling on 

each dead wire separately, he at last received 

a response from Sacramento, and knew that 

he had at last found the point of severed 

communication.  

Perched on a thirty-foot pole, Jeffs gave the 

capital the first story of the disaster sent out 

by wire at 8:30 o'clock in the morning. In 

quick succession, by means of relays, Los 

Angeles, Salt Lake, Denver and other places 

heard of the calamity that had befallen the 

metropolis of the Pacific Coast. For eighteen 

hours Jeffs stuck to his lofty perch trying 

with the patience of Job to 

straighten the tangle in the 

wires with a small set of 

testing instruments he had 

obtained at the pier. This 

was a heroic task, for the 

mighty sway of the temblor 

had brought the wires 

together, tying them up in 

great confusion.  

By Wednesday afternoon 

the break between the pole 

at Land's End, West 

Oakland, and the pier had 

been closed with one through wire. The 

following day, Thursday, three more wires 

were restored, and on Friday eighteen were 

in full working order from  the pole at which 

the break was first located. This did not 

mean the restoration of the Western Union's 

service by any means, for with the burning 

of the company's building in this city all its 

instruments, batteries, and appurtenances 

were lost, and the company was therefore as 

badly off as if the wires had not been 

restored. From his operating office on the 
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 pole however, Jeffs was instructed to call 

upon all the near-by towns and cities to rush 

instruments that could be spared to this city.  

Superintendent Charles Lamb, who was in 

Goldfield, [Nevada] was communicated 

with, and St. Paul, Montana, and other 

western distributing points were ordered to 

rush telegraphic supplies. Louis McKessick, 

electrician of the company, was 

communicated with in Chicago, and within 

three hours had six carloads of electric 

apparatus started Westward, with himself in 

charge. This train arrived on Saturday night, 

April 21st, and before one could realize it 

the Western Union Company had an entirely 

new office in operation in West Oakland.  

At first when there was only one wire 

working, the wire chief had prevailed upon a 

woman who occupied a modest little four-

room cottage almost at the water's edge to 

allow him to place an instrument in her 

parlor. As other wires were put in 

commission from Jeffs' pole other rooms 

were engaged, and finally the good-natured 

woman was induced to surrender her home 

entirely, and the company made it worth her 

while.  

The place grew too small, however, and 

within a few hours 

the company was 

forced to engage 

the dining room of 

an old hotel half a 

block away on the 

same street, and in 

these cramped 

quarters the 

Western Union has handled a business three 

times that of ordinary times.  

Those unfamiliar with a big telegraphic 

service cannot appreciate what a mighty task 

was accomplished in installing wires, 

switchboards and all the appurtenances 

necessary to operate eighteen wires in the 

short time of four days. In addition to 

establishing an entirely new plant, the 

company has erected a large corrugated iron 

and wooden building in West Oakland, and 

this will constitute the main operating 

department for months.  

With the restoration of the wires W.C. 

McCormick, traffic chief, took charge of the 

operating rooms and for sixteen and eighteen 

hours a day directed the dispatching of the 

tremendous volume of business which fairly 

poured into the telegraph rooms, threatening 

at times to swamp the operators. No one 

who has not visited the department of the 

Western Union where messages are handled 

on some such occasion as this can realize the 

tremendous strain under which a man in 

McCormick's position labors. There is no let 

up, no rest. First he must sort and arrange 

the great batches of telegrams that are 

dumped upon him every minute of the day; 

he must know at a glance the matter that 

should be put ahead and then he must see 

that it is routed with the least possible delay 

and in the most direct way.  

Only a man of great nervous energy and cool 

judgment could have cleared away the 

remarkable accumulation of business, and 

the Western Union found McCormick the 

right man to supplement the great work of 

Jeffs and McKissick. After working eighteen 

hours at a stretch for days, 

most men are so worn out that 

they often drop asleep at the 

key, but it is said of 

McCormick that his nervous 

system was so wrought up 

with his long- sustained 

efforts that he could not sleep 

even after he sought his home 

for a few hours rest.  

When the big earthquake shook the wires, a 

Pacific Cable operator in the confusion was 

in communication with Honolulu. The 

sensitive instrument failed to respond for a 

short time, but within fifteen minutes after 

the shake, service was completely restored. 

 
Tnx Johan ZS6CAQ for this fascinating story. 
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Transmatch (“ASTU”)* Tuning Aid 
Dave Smith, ZS6AZP 

*Antenna System Tuning Unit  

 

When doing some research in preparation for the talk recently presented to the Centurion 

Radio Amateur Club, it was discovered that certain types of Transmatch, in particular the 

 C-L-C version  (see Figure 1), very commonly used in both Commercial and Homebrew 

Transmatches, can offer the desirable SWR setting of 1:1 at several different values of 

the tuning components, with all but one combination offering the optimum setting for 

minimal power loss through the unit.  Table 4-1 in reference 1 provides the sobering 

evidence that almost 90% of the power could be lost in an incorrectly tuned C-L-C 

Transmatch, with an indicated SWR of 1:1 when tuning a 25.6 ohm resistive load in 

series with a 100 ohm capacitive reactance at a frequency of 3.7MHz!  The problem 

becomes how to ensure the correct, least loss, setting? 

 

Figure 1 : C-L-C Transmatch 

 

 
 

 

One way to try and minimise the losses in the Transmatch is to use a field strength meter 

and try different settings and see which one gives the maximum indicated field strength.  

Unfortunately this suggested technique is prone to proximity effects and can yield 

confusing results, as does the reliance on signal strength reports from fellow amateurs. 

. 

On the basis of a given antenna system (antenna plus feeder) and a constant transmitter 

output power, it should be clear that the RF current at a specific frequency is proportional 

to the square root of the radiated power, and that any increase in current, caused by a 

reduction in Transmatch loss, means a desirable increase in radiated power. 

 

In times gone by, before the advent of the ubiquitous SWR meter, most amateurs made 

use of a thermocouple RF current meter in series with the antenna feeder to maximise the 

current flowing into the antenna, thereby ensuring a maximum radiated signal.  

Unfortunately these meters are extremely rare these days, and those that might be 

available at a flea market or a generous “old timers” junk box are generally faulty as the 

thermocouple element will generally be burnt out. 

 

The answer to the problem is to use a simple current transducer  as shown in Figure 2. 

[Ref 2] 

  
(Continued on page 10) 

IN OUT

C1 C2

L1
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As can be observed,  this particular version is suited for use with end-fed wire antennas 

where the antenna wire is fed directly through the toroid and then to the Transmatch.  

 

 Figure 2 : Current measurement on end-fed antenna system 

  

 
 

Figure 3 is a version suitable for use with a coax  feeder – in this case only the centre of 

the coax is fed through the toroid while the outer screen must be bypassed as shown.  An 

elegant  method of achieving this is detailed in Reference 3. 

 

Figure 3 : Current measurement on coax fed antenna system 

 

 
The toroid used does not seem to be critical in any way – experiments have shown that 

the transducer works with both ferrite and iron dust  (e.g. T50-6) types.  Naturally the 

output voltages obtained vary somewhat with core type and frequency, but this presents 

no problem in operation as one is merely adjusting the Transmatch for both a 1:1 SWR 

as well as a current maximum – it’s the relative readings that are significant .  

 

 

(Continued on page 11) 
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At higher transmitter output powers it might be prudent not to use a digital voltmeter 

which could be susceptible to high RF fields, rather make use of an old style analogue 

meter, or even a simple unit as shown in Figure 4. 

Figure 4 : Simple Voltmeter 

 

 
 

This easy to use, convenient,  device will allow any Transmatch to be adjusted for 

optimum performance with minimal losses, ensuring optimal efficiency and maximum 

radiated transmitter signal.   

 

As any QRP enthusiast will say, efficiency is everything! 

 

References 

“The ARRL guide to Antenna Tuners”, Joel R. Hallas, W1ZR 

“Antenna RF Current Transformer”, Ken Maxted,  GM4JMU  

from Antenna Handbook , G-QRP Club 

“A simple transformer to measure your antenna current” , Paul Danzer, N1II 

from September 2009 QST Ó ARRL 

(Continued from page 10) 
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10k
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_

Adjust for sensitivity

required

The Spirit of the Wires 

“Away! Away! Through the viewless air 

Stretch forth your iron thread; 

For I will not dim my sandals fair 

With the dust ye tamely tread. 

Aye, rear it up on its million piers! 

Let it reach the world around; 

And the journey ye make in a hundred 

years 

I’ll clear a single bound!” 

A telegraph poem used by Franklin Pope in The 

Telegrapher, July 15, 1867 

Tnx Johan 

ZS6CAQ  
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Birthdays 

   February 9th   Kenny ZS6KMM   

   February 9th   Egmond Schrenk    

   February 10th  Paddy sw of Kenny ZS6KMM 

   February 18th  Marilin sw of Johan ZS6BB    

   February 22nd  Petro sw of Andre ZR6AGA    

   February 25th  Daryl ZS6DLL 

   March 11th      Ivy sw of Ben ZS6BTB 

March 12th    Miemie ZR6JL 

March 18th    Kim sw of Daryl ZS6DLL 

March 21st     Pam ZS6APT 

March 27th     Sarel ZS6EK 

Anniversaries 

February 27th  Kenny ZS6KMM and Paddy 

March 4th       Jimmy ZS6APS and Pam ZS6APT 

March 10th      Gawie ZS6GJJ and Elma 

 

 

The Chairman, Committee and members of the Centurion Radio Amateur Club join  

together in wishing you all a very HAPPY BIRTHDAY and congratulations on your      

WEDDING ANNIVERSARY  

 

 

 

HISTORY AND 

USE OF 

CLANSMAN 

RADIO 

Clansman is the name of a 

combat net radio system 

(CNR) used by the British 

Army from 1976 to 2010. 

Clansman was developed by the Signals 

Research and Development Establishment 

(SRDE) in the 1960s, to satisfy a General 

Staff Requirement (GSR) laid down in 1965. 

Built by Racal, Mullard Equipment Ltd 

(MEL) and Plessey, Clansman represented a 

considerable advance over existing radios 

being offered to the Armed Forces at the 

time. It replaced the aging Larkspur radio 

system, and proved to be more flexible, 

reliable and far 

lighter. The 

technological 

advances achieved 

in the design of 

Clansman allowed 

the introduction of 

Single SideBand 

(SSB) operation 

and NarrowBand 

Frequency 

Modulation 

(NBFM) to forward area combat net radio 

for the first time. 

Clansman was in use by British forces from 

the late 1970s and saw service in most 

recent UK military operations. It was 

replaced in the mid-2000s by the new 

Bowman communication system. 

Nowadays, in the hands of the amateur radio 

enthusiast, much of this equipment can 

enjoy a second life.. The PRC-320 and VRC

-321 

cover 

many 

current amateur HF bands from 2MHz up to 

30MHz. The PRC-351 and VRC353 also 

cover various VHF amateur bands from 

29MHz (with mod) to 76MHz.  

 

Thanks Johan ZS6CAQ for this article.   

Johan says “The CLANSMAN PRC351 was in 

limited use by the South African National Defense 

Force and some were released as surplus and are in 

the hands of amateur radio collectors. 

      


