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RAOTC Membership and Fees

With the objectives to maintain the interest and original pioneer spirit of amateur radio, honour the history and heritage
of our hobby, and encourage good fellowship amongst all radio amateurs, Full membership of the RAOTC is available to
any person who has held, or has been qualified to hold, an Amateur Licence for a minimum of 25 years.

Associate membership is available to any person who has held, or has been qualified to hold, an Amateur Licence for
aminimum of 10 years. Associate members are entitled to all the privileges of Full membership except the right to vote or
to hold office.

Membership subscriptions, which fall due on 30" April each year, are: a $5.00 joining fee for new members (to cover
the cost of a membership certificate, recording of membership, and initial postage); $18.00 for a one year membership; or
$32.00 for a two year membership; or $375 for a Life membership.

An RAOTC member, on achieving 90 years of age and having been a member for a minimum of 10 years, automatically
qualifies for a free Life membership.

The address flysheet accompanying your mailed copy of OTNjournal shows your RAOTC membership number and
your membership financial situation in a line immediately above your name and address. In addition, if your membership
subscription is due, a reminder notice will appear in red ink below your name and address.

Application forms for membership of the RAOTC are available from the RAOTC, PO Box 107, Mentone VIC 3194 on
receipt of a stamped self-addressed envelope, or on receipt of an email request to raotc@raotc.org.au or as a download
from the RAOTC web page at www.raotc.org.au

Enquiries will be wekcomed by Membership Secretary Bill Roper VK3BR on 0416 177 027; orby email toraotc@yraotc.org.au

RAOTC Broadcasts

VK3OTN, the offical callsign of the RAOTC, transmits news and information sessions for the benefit of
members on the first Monday of each month {(except January) at the following times and frequencies:

10.00 am Victorian time (all year) VK3REC on 147.175 MHz FM, plus 1.825 MHz AM, and
7.146 MHz LSB.

08.00 pm Victorian time {all year) VK3REC on 147.175 MHz FM.

08.30 pm Victorian time (all year) 3.650 MHz LSB.

Interstate relays

10.00 am WA time (all year) VKBOTN on 7.088 MHz LSB and NewsWest FM repeaters.

01.00 UTC (all year) 14.150 MHz USB beaming North from Victoria.

07.30 pm Tasmanian time (all year) via the VK7RAA network across northern Tasmania and the
VK7RTC network in southern Tasmania.

08.30 pm Local time (all year) VK7AX Video Stream via BATC - www. batc.tv/streams/7ax

Check the RAOTC web site regularly for any broadcast variations plus other broadcast and beacon relays
including DMR and D-Slar. Call back sessions follow many broadcast transmissions.

RAOTC web site: www.raotc.org.au
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From the committee. ..

reetings from the ‘bunker’,
down south of Melbourne.

At the time of writing, we
are enjoying the benefits of a
Stage 4 lockdown with all sorts of
controls thrust upon us. However,
our hobby of amateur radio has
benefits in these restrictive
circumstances.

We are still allowed to get on
the air and fiddle around with
restoring or building equipment
and antennas, and so on. I’'m lucky
in that I have the ability to work
simplex on 2 m FM to at least half
the Melbourne amateur
population.

Generally, I put one of my 2 m
transceivers on scan to have a
listen around and see who is
discussing what. There’s generally
always something worthwhile to
hear during the day.

With HF conditions being so
unpredictable in recent times, it
gives a little respite from all the
pandemic gloom and doom to hear
some technical discussion.

When 1 find something :
particularly interesting, I halt the
scan and listen to the rest of the
QSO. I may even break-in on rare
occasions.,

One QSO I heard back in July
2020, between our editor, Bill
VK3BR, and fellow RAOTC
member Ron VK3AFW, was the
discussion of the final flight of the
remaining QANTAS 747 aircraft.

The discussion then moved
onto the 787 Dreamliner and other
fond memories, with Bill describing
a guided tour of a cockpit on one
of his visits to the USA whilst the
aircraft was in flight.

This led me on to ponder. |
worked for 26 years at what was
formally called the Aeronautical
Research Laboratory in
Fishermans Bend, close to
Melbourne. Incidentally, this is
where the black box flight recorder
was invented by Dr David Warren,
three years before I was born (see
article The black box flight
recorder in OTN March 2020).

It dawned on me that, having
worked in the area of structural
fatigue testing, I know something
about this subject and there was
probably something in my working
life that may interest other readers.

Therefore, to fill in all the spare
time I seem to have recently, I
should really start on a couple of
articles. It won’t be a full-on highly

From the editor. ..

nce again I have been able
to produce an issue of OTN
Journal full with 24 articles
covering a wide range of subjects.
Many thanks to those Club
members who submitted these
interesting articles. However, 1
must admit it was a close run thing
as to whether I would have
enough material to fill this edition
of OTN. Fortunately, a few late
arriving contributions saved the
day.
At the time of writing, I only
have three articles prepared and
ready for publication in the next

contributor Herman Willemsen,
one by Ken Morgan VK3CEK, and
one by myself.

So how about it, readers? Make
sure I have enough articles to fill
the next edition of OTN. Everyone
of you has at least one or more
interesting stories to tell of your
adventures and experiences in
electronics and radio; or any other
subject of interest to Club
members.

Incidentally, as always, many
thanks to Clive VK6CSW for his
invaluable assistance to me with
his outstanding proof-reading of

technical article around the subject
of Fracture Mechanics, but more
from my perspective as a
technician.

This leads me on to one of the
other benefits of our hobby, or
more specifically that of being an
RAOTC member.

Most of us have done
something useful with our working
lives, usually with some type of
technical vocation, and there’s
probably someone else that would
be interested in reading about it.
So why not, if you have the spare
time, fire up the keyboard and start
putting something down for others
to read?

It may take you a couple of
weeks as you revisit your article to
get it right, but who’s in a rush?

You don’t have to be too
worried about putting down a fully
polished article, the editorial team
will clean it up, and turn ‘Iron’ into
‘Gold™!

Photographs are always
desirable to illustrate an article, but
not essential.

So what’s stopping you?

Andy Walton VK3CAH
RAOTC member No 1599
ar

How many of our Club
members listen to the RAOTC
monthly news and information
broadcasts?

These regular broadcasts are
available to listen to on a multitude
of frequencies as well as on the
internet. Details of many of the
broadcast frequencies are at the
foot of the previous page of this
journal, and full details can be
found on the RAOTC web site at:
raote.org.au

Our thanks go to the many
volunteers who relay these
broadcasts each month on a

edition of OTN, one by prolific all articles published in OTN. (continued on page 45)
Editor Printer Front Cover Photo
Bill Roper VK3BR Sovereign Press Pty Ltd, The RAOTC's hard working
Typesetting and Layout Wendouree broadcast team lan Godsil

Bill Roper VK3BR
Article proof-reading

Enveloping and addressing
Bill Roper VK3BR

VK3JS (nearest camera) and
Bruce Bathols VK3UV recording

Ciive Wallis VKECSW Mailing a monthly news broadcast.
Mike Goode VK3BDL Photo by Bill Roper VKIBR
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From our members ...

The bombing of Darwin in 1942

eading Lloyd Butler VK5BR’s article The early

Australian south to north telegraph line in the

September 2020 edition of OTN Journal, particularly

the sidebar The 1942 attack on Darwin Post and

Telegraph Office which appears on pagel4, prompted

me to write about me and my parents’ adventures in and
around Darwin at that time.

I was a ‘war baby’, born on 20% January 1941 at
Bethesda Hospital (now Epworth) in Richmond
Victoria. At six months old, I was taken to Darwin to
meet up with my Dad, who was in the army stationed
there at the Larrakeya Barracks. He was a Warrant
Officer Armourer in the RAEME (Royal Australian
Electrical and Mechanical Engineers) and, because he
was an ‘officer’ and married, he lived in married officers’
quarters, and so was allowed to have his family with
him. Dad had previously served in Townsville as a
weapons trainer, then later served in Papua New
Guinea, and the Solomon Islands.

Mum and I were flown to Darwin from Adelaide in an
old Douglas DC2 plane. The DC2 stopped at many
stations on the way to Darwin, and I believe the overall
trip took several days due to the stopovers and fuel
stops.

On the last leg to Darwin, the plane went off course
and missed Darwin. It was late afternoon/early evening
and Dad was in the control tower listening to the radio
traffic when mention was made that the plane was lost
and it would probably crash because it was low on fuel.

The pilot asked if the searchlights in Darwin could
be turned on and shone vertically. This was done and
the DC2 pilots were able to see the search lights, which
enabled them to establish they were 90 miles off course
and way out to sea.

By this time the fuel in the plane was so low that the
pilots shut off one of the DC2’s two engines to
conserve fuel. Mention was made in the control tower
that, “They are goners - they will never make to back to
Darwin”. Dad heard this comment! Naturally he was
quite upset and exclaimed something like, “You have to
do something! My wife and six month old son, whom I
have never seen, are on that plane!”,

The plane only just made it to the airport at Darwin.
As it landed it ran out of fuel and the sole engine on
\;rlhich it had been flying stopped. It was a close run
thing!

We were evacuated in December 1941, as the army
had become aware of the impending bombing of
Darwin, which eventually occurred on 19* February
1942. Mum and 1 were shipped home via Sydney on the
SS Zealandia, a merchant ship. It had on board the
\\;omen and children from Darwin and a number of other
places.

The trip from Darwin to Sydney took six weeks and
was very trying for Mum. From Sydney she then had to
get the train home to Melbourne.

After returning to Darwin, the SS Zealandia was
bombed and strafed in the Japanese attack on
19" February 1942 and sank in Darwin harbour leaving
only her masts clear of the water.

Later, in the reports of the bombing of Darwin, the
authorities covered up the actual damage and loss of
life that had occurred. During WWII it was reported

that only a few people were killed, but post war it was

eventually revealed that several hundred perished in
the bombing.

Bruce Bathols VK3UV

RAOTC member No 1090

Some interesting URLs
Perhaps a semi-regular ‘www address box’ in OTN
could be worth thinking about for those who wish to
reflect on the past.

As a starter, here are four sites which I found most
interesting. I hope OTN readers enjoy the nostalgic trip,
if they have not already seen these sites:

S/W Broadcast stations’ tuning signals
http://www.garlinger.com/QSL/gsl.html
Mullard Radio
https://mullard.org
Digital Signal ldentification
https://www.sigidwiki.com/wiki/Database
Eddystone Radio
https://eddystoneusergroup.org.uk/
Peter Wolfenden VK3RV
RAOTC member No 1484

Friendly amateur radio
rom 1969 to 1972 1 was in Tonga and had the call
F sign VRSLT, While | was there, Darleen and her
husband Gene visited us. They were both US
radio hams and operated from Tonga for a while.

Unfortunately, while they were on their way to visit
another island, Gene had a massive heart attack and
died. 1t was naturally quite a shock for Darleen who had
to arrange the funeral. I asked Darleen if she would
write a bit about this experience in Tonga for OTN
Journal.

Darleen A Magen, WDSFQX, ex HC2YL, JY9DK,
and many other call signs in Europe, Asia, South
America, etc wrote the short account below:

“My husband, Gene Souligny, was a Senior Law
Enforcement Coordinator for the State of California
under Governor Ronald Reagan back in 1971, It was a
time of great turmoil in our country and we wanted to
take a vacation to a place that would be peaceful and
quiet, and one in which we might be able to operate
amateur radio.

We were very fortunate to get in contact with Bill
Toussaint VR5LT, who was living in Nuku’alofa and
teaching. Bill was very helpful in getting our amateur
radio licence and assisting us in finding a location from
which to operate. We made many contacts with Bill and
arranged to bring a few things from the States for he
and his wife, Dorothy.

“Once we arrived in Tonga, Bill and Dorothy
showed us around and we were able to visit the school
at which Bill taught. We stayed at the Beach House
which was a bed and breakfast type establishment and
Gene was able to put up an antenna. We enjoyed many
hours talking to friends all over the world via our radio
using the call sign VR5DK.

“While there, we made friends with a lovely couple
from Austria and a gentleman from Australia and
together we made plans to visit another island for the
day. Shortly after the boat left the harbor Gene fell down
and [ thought he had tripped on something but the
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Ausirian lady who was travelling with us realised he
had collapsed from a massive heart attack. The boat
immediately returned to the harbor and Gene was taken
to the hospital. However, after several unsuccessful
attempts to revive him, he was pronounced dead.

“He was then returned to the Beach House bedroom
in which we were staying. Many of the gentlemen in the
neighbourhood came and sang hymns all night and
drank kava and gave me the kava root. Since there were
no funeral homes there, people had to be buried right
away, so arrangements were made for him to be buried
in the cemetery adjacent to the Royal Palace. The King
of Tonga sent a beautiful wreath.

“Needless to say, it was a very difficult time for me
and | had to pass along the sad news via amateur radio
to my family and friends. At that time the airlines were
using the old DC3 and there weren’t any seats
available. Therefore I had to stay for about two weeks
before returning home.

“I will forever be very grateful for the warmth and
love the Tongan people showed me during this time of
grief. 1 am sure that is the reason they call Tonga, the
Friendly Islands.

“It was my intention to return to Tonga and place a

headstone on Gene’s grave. I left California in February
and travelled by ship to Tonga, via Fiji and New
Zealand, and was able to place the headstone on his
grave and operate amateur radio for a short period of
time,
“While there ] made many friends all over the world
and ended up taking an unplanned trip around the
world and operating amateur radio in many countries
and islands.

“The highlight was the invitation I received from His
Majesty, King Hussein of Jordan, where I spent ten
very enjoyable days sightseeing and operating under
the call sign of JYODK.

“] am so thankful to all the wonderful hams I met all
over the world for their kindness and hospitality. It has
been a pleasure to renew my contacts with Bitl
Toussaint VK6LT via e-mail. Modern technology is
great but I miss the old amateur radio days.”

There is no doubt in my mind that amateur radio is
one of the greatest means of establishing and
maintaining international friendships, as Darleen’s
story above illustrates.

Bill Toussaint VK6LT
RAOTC member No 1561

OTN Stewart Day Award 2020

Noel Ferguson VK3Fl is the
winner of the 2020 award!

s the editor of OTN Journal 1 regularly receive
positive feedback from Club members about

how much they enjoy reading OTN.

The success of OTN Journal depends almost
entirely upon the articles and photographs submitted
for publication by the members of the RAOTC.

Members of the RAOTC have been involved with
radio for many years in one form or another, and all have
many interesting stories to tell of their experiences,
whether those experiences were in the armed forces,
with commercial radio, aeronautics, the merchant
marine or with the many and various aspects of amateur
radio.

The articles published in OTN are a varied mix of
club members’ own experiences and historical items
relating to electricity, electronics, communciation,
wireless and radio.

This award, entitled the OTN Stewart Day Award in
order to honour the late Stewart Day’s service to the
RAOTC in producing OTN Journal over a long period
of time, is in the form of a colourful certificate. It is
presented each year to the RAOTC member whose
original contribution to OTN has been judged by the
RAOTC committee to be the best published in that
calendar year.

Incidentally, a list of all past winners of this
prestigious award can be found on the RAOTC official
web site - www.raorc.org.au - under the subheadings
‘OTN Journal’ and then ‘Stewart Day Award’.

Again in 2020, as we have come to expect year after
year, there were many excellent contributions published

Bill Roper VK3BR
RAOTC member No 978

2020

00 o e BT, v (T Bty ot b oy 3
wwarded 10
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in OTN Journal. This made the task of the committee in
selecting the recipient of the 2020 award rather difficult.

However, after much deliberation, it was finally
decided to present the OTN Stewart Day Award 2020 to
Noel Ferguson VK3FI for his outstanding article aptly
titled A radio journey, published commencing on page
43 of the March 2020 edition of OTN Journal.

In making this decision, the RAOTC management
committee would like to compliment all of the
contributors of material to OTN published during 2020,
particularly to our most prolific contributors, Herman
Willemsen ex VK21XV, Lloyd Butler VK5BR and Clive
Wallis VK6CSW.

Remember, without the sterling contributions of
Club members, RAOTC would not be able to produce
such an interesting and popular publication.

As always, as editor I am always looking for more
stories and anecdotes of your experiences and
adventures in radio! -

r
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The Hermannsburg transmitter
used a Ford Model T coil

Rodney

Rodney Champness VK3UG
RAOTC member No 1086

VK3UG wrote in stating that he enjoyed the September 2019 edition of OTN Journal,

adding that he thought readers could be interested in some more information about the use of
the Ford Model T coil. Rodney made some test transmitters for his book Outback Radio: From
Fiynn to Satellites'and achieved some interesting results. One of the experiments was to build a
test transmitter using the Ford Model T ignition coil. Rodney wrote it up in his book and the

section on these experiments is reproduced below.

The Hermannsburg transmitter

To assess the likely performance of the

Hermannsburg transmitter, a test transmitter was

built, similar in circuitry to the Hermannsburg
unit, and then adjusted to operate in the 3.5 0 3.7 MHz
amateur band. It is almost identical to the circuit drawn
of the Hermannsburg transmitter, except that the frame
of the plate tuning capacitor was earthed, and a modern
low gain triode valve (6CM7) designed for vertical
deflection television work, was used. These valves
have quite a high voltage rating, which is needed in this
instance to prevent interal flashover. The original
valves are unavailable, and if obtainable would be very
expensive and of doubtful quality. A milliammeter was
placed in the HT supply lead to observe the amount of
current drawn.

Initially, a high voltage DC power supply was
connected to the transmitter until such time as the
circuit adjustments were made for reliable operation, It
was necessary to have quite close coupling between
the grid and plate coils to achieve oscillation. The
output link coil was wound over the plate coil and its
position adjusted for maximum brilliance of the dial
lamp in the output line. This also required adjustment of
the grid and plate tuned circuits which also changed
the output frequency. The ‘aerial/earth’ was a carbon
resistor in series with the lamp. This network is
commonly called a dummy load, and takes the place of
the aerial/earth network for testing purposes.

The signal as heard on a nearby receiver had some
hum on it and considerable chirp when Morse was sent.

Circuit of the Hermannsburg test transmitter
using a 6CM7? triode.

Bill Roper VK3BR editor

It would not be considered a quality signal on the
amateur radio bands.

The transmitter was then connected to the output of
the Ford T ignition coil. When first switched on, the
tuning capacitor in the plate circuit flashed over
continuously. This had previously been tested to 1000
volts with no flashover. The output from the Ford T coil
is far from a pure sine wave and, although the total
energy in the positive and negative excursions of
voltage is the same, the peak in one direction is
considerably greater than in the other. By reversing the
polarity of the 6 volt supply to the coil, the flashover of
the tuning capacitor ceased. The transmitter valve acts
as a half wave self-rectifying oscillator and, as such,
one half wave (the negative part of the wave) is applied
across the whole circuit. So, in the first instance, the
voltage across the capacitors and the valve amounted
to well over 1000 volts negative to plate and positive to
chassis/frame. In a short time all of these components
would have been damaged.

In this circuit the transmitter emits what is called
Interrupted Continuous Wave (ICW) signals, an
outmoded, outlawed type of emission. As the waveform
from the Ford T coil is very spiky and irregular by
nature, it is not possible to directly measure the output
power of the transmitter. This is due to cheaper power
meters responding to peaks of energy rather than the
mean output power. To obtain a reasonably accurate
power output figure an identical ‘dummy’ load was
made to that used in the transmitter and supplied with
variable voltage direct current. It was adjusted for the
same perceived brilliance with the two globes side by
side. The power through the network was calculated
and hence the radio frequency output power of the
transmitter was obtained. The peak power varied by up
to 10 decibels according to the wave forms shown on a
spectrum analyser.

The signal as heard on an AM receiver is broad in
that it can be tuned over a small distance across the dial,
and is raucous and unpleasant to listen to. It would
have been reasonably easy to find on the band used for
the Hermannsburg experiments. This would have been
desirable as adjusting either of the tuning controls
would cause the transmitter frequency to change. A
most unsatisfactory type of transmitter, totally
unsuited for use by non technical people.

Here are the technical specifications of the test
transmitter, which would be similar to the 1926
Hermannsburg transmitter. With reference to the carrier
signal, the sidebands occupy the surrounding radio

{continued on page 12)
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My time in the Adelaide
University Radio Club

Brian Tideman VK3BCZ
RAOTC member No 1184

Way back in 1957, at the old Unley High School in Adelaide, there was a group of young guys

that found that they had a common interest in operating on one metre usin

the set-ups as

described in Radio and Hobbies. This glroup has previously been mentioned in the pages of OTN

regarding fox hunts on bicycles and

olden car batteries and simple one metre transceivers.

Most of these guys went on to Adelaide University and joined the university radio club.

events regarding the launch of Australis 1 (also

known as AO-5) by the group at the Melbourne
Astronautical Society, and presumably the amateur
radio club VK3ATM, I decided that it was time to
recount some of the activities of the Adelaide
University Radio Club, VKSUA.

It was apparent that the setting up of VKSUA had
been foreshadowed by a final year Bachelor of
Engineering student who had repurposed some war
surplus gear for a new task. There was a huge ‘portable’
transmitter that was AM modulated for 3 to 18 MHz
paired with a couple of BC348 receivers. The antenna
arrangement was probably the main item to be designed
by the student. It employed an ATS antenna coupler
driving an end fed wire slung between the engineering
building and the nearby Bonython Building. His report
examined the resulting polar directivity of the end fed
Zepp antenna, and the countries that the lobes of the
antenna would service on 20 metres.

I well recall how the club loosely operated by having
occasional speakers at special club meetings and how
for several years the club advertised for members by
being part of the University Prosh Week!, We used
roving cars with one metre mobile rigs and amazingly
managed to enter a float in the annual University
procession. The theme adopted that year was the
prosecution of someone who used a loud transistor
radio on a local train. Our float was designed to look like
a railway carriage and featured very loud music and
commentary from a tape recorder. As this was in the
early days of solid state equipment, we went to the
trouble of carting along a mobile generating set to
power a high powered modified audic modulator and
mains powered tape recorder. The system just managed
to work, but it certainly didn’t win a prize.

Over the intervening years some of us were
distracted from our studies by these on-campus radio
activities. However, I still recall a couple of memorable
lectures that we arranged on the then fairly new idea of
the skeleton slot antenna.

But an even more memorable event followed from
the launch of the Russian Sputnik satellite. The father
of one our members was Gordon Bowen VK5XU, who
had arranged the Moonwatch teams to optically record
the time of passing of the satellite. His son, Graham
VKS5XV, was a very bright student who had delved into
the mathematics of space satellite orbits. I well
remember at his lecture him saying that the use of
rockets to launch satellites had to be controlled well
enough so that the orbital velocity was within about
one percent of what was theoretically needed. Too low

I Iowever, given recent publicity to subsequent

and the satellite would re-enter; too high and the
satellite would either go into a highly elliptical orbit or,
in the worst case, head off into space.

The use of antennas and transmitters was always a
bit problematical. The most amusing and at times
embarrassing situation was when lunch time use of,
say, 40 metres coincided with Professor Willoughby’s
antenna testing on the turntable on the roof above the
shack. It is not hard to imagine how this occurred as the
scale model antennas were being tested over the range
0.2 to 2.0 GHz and the received field strength was
measured using a radar diode on a nearby mast. A voice
was sometimes heard to say, “Give me more power”. A
brief transmission on 40 metres would obviously send
the field strength reading to full scale.

ber

For a while the club produced its own newsletter
called Splatter. One notable article was an explanation
of how super-regenerative reception or amplification
worked. (It was invented and its operation explained by
the well known Mr Annstrong.)

One notable supporter of the radio club was Dr Bob
Roper VK5PU. Bob was very well known in those days
as being that guy in leg irons (due to having suffered
from polio) who gave excellent lectures at the WIA SA
Division. At the University Physics department Bob did
his PhD on reflections from meteor trails. He
subsequently moved to Georgia in the US to work for
JPL (Jet Propulsion Laboratory) where he continued his
work on middle atmosphere winds using modified
digital ionosondes?. After I retired from the Bureau of
Meteorology in 2001, I got in touch with Bob via email
and followed his research up until his death in 2012,

Another eminent person connected with the radio
club was Professor Malcolm Haskard®. I first met
Malcolm on 6 metres a few months before [ commenced

{continued at bottom of next page)
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A cautionary tale about

licence renewal

Bill Roper VK3BR
RAOTC member No 978

1 recently received an email, the bulk of which is reproduced below, which emphasises just how
important it is that we radio amateurs keep track of our licence renewals and not rely on the
ACMA to remind us. Many of us old timers know, or know of, (Professor) Deane Blackman. A
number of his excellent articles have been published in OTN Journal. Please make sure that
what happened to Deane does not happen to you! Here is what Deane’s daughter Lisa wrote:

(former VK3TX) daughter. I say former with deep

sadness, not because Deane has passed, but
because he no longer holds the honour of that callsign.
I’m sending you this to highlight to the members of the
RAOTC, who indeed hold in honour the calisign they
have for a large part of their life, how things can so
easily change.

1 had the unfortunate experience of reading a recent
Amateur Radio magazine and recognising Deane’s
callsign against another person’s name. Naturally 1
made enquiries only to find that indeed it was correct,
Deane was not a paid up member and therefore his rare
and highly sought after two letter callsign had been
reallocated. I am, alas, still a lowly foundation licence
holder, but have full intention of expanding that as time
becomes more available and Deane, until quite recently,
had kept asking me if he thought I could obtain the
licence level whereby I could take on his licence. It was
an honour to say I would. It meant a lot to the both of us
in discussions. 1 still have his overalls from the Murray
River Canoe races in the early 1970s embroidered with
his callsign and the years of following the race as a
radio escort.

In following up on how this all happened, 1 had
already confirmed through the WIA that the new name
I saw was the correct holder of the callsign. My query
to the ACMA informed me that Deane’s licence had
lapsed and therefore been re-allocated. When I asked
further about follow up communication they informed
me he received a renewal, three months later a reminder,
and six months later a notice of callsign canceliation.
When 1 enquired as to how he would have received
these knowing his email was not a reliable source, they
replied that he received them by post and cited the
address.....which was incorrect. They didn’t respond
after I pointed this out.

I’m Lisa Blackman VK3FLVB, Deane Blackman’s

Sadly, Deane is now not in the best of spaces which
would reflect in his absence from the RAOTC, and |
replied to the ACMA that he would be devastated to
know this had happened. I found it a travesty that the
process was by simply administration rules rather than
any personal follow-up for such a long standing and
active member of amateur radio. 1 find it very sad I can’t
take on his callsign, although I absolutely know I would
never do it justice to the level of knowledge and input he
gave it, but it would have been an honour to try to do so.

The callsign is reallocated, that can’t be reversed.
Passing it on as he wanted is not the real issue either. I
felt I had to let you know to perhaps make members of
the RAOTC aware of how easily this can happen
whether it’s intentional or not. The fact his calisign was
a sought after two letter call is incidental, a callsign for
someone who has held a particular cailsign for so many
years should be followed-up in the event of a lapsing
renewal to make sure that is indeed their intent. It’s a
fact of life that the notion of medical or personal issues
arise as one ages and these administrative things can
be overlooked so easily, so a simple personal follow up
could make all the difference.

My greatest sadness over all of this, Bill, is that
when the day comes Deane does pass (and he is in
good physical health currently so I'm certainly not
expecting that soon) he will not be honoured and
respected or even acknowledged as VK3TX, such an
active and engaged callsign for so many decades,
because how can that be when the callsign is in active
use by someone else now.

I had the privilege of accompanying Deane to a
number of RAOTC luncheons and met so many
fabulous people, including yourself, I couldn’t not let
you know of my frustration. Deane would be completely
shattered to know of this; it was not what he wanted, so
I hope he never will. ar

My time in the Adelaide University Radio Club
(continued from previous page)

my studies. ] was fascinated by the way he was
methodically working through his final year Bachelor of
Engineering pro_;ect on the Costas phase locked loop
method of reception of double sideband. Malcolm
eventually ended his career in Adelaide after doing
great work, I understand, on integrated circuits for Fast
Fourier Transforms and other nano scale systems.

On another personal note, I was one who was
distracted from my studies and changed from the
Bachelor of Engineering course to Bachelor of
Technology in that same Bonython Building. I should
add that that long wire between the two institutions
also became a 160 metre dipole when VK5UA operated

on one occasion during the Remembrance Day contest.
The antenna worked very well on 160 metres!

Finally, I leamt that the Institute of Technology also
had an old wartime transmitter for use on the ham
bands. The call-sign was VK5SM, evidently from the
days of the old School of Mines.

Does anyone have any knowledge of the activities
of that station?

Footnotes

1. Google ‘Adelaide University Prosh Week’ for
information on Prosh Day and Prosh Week activities.
2. An ionosonde is a swept-frequency vertical-incidence
high frequency radar.
3. Professor Malcom Haskard VK5BA, RAOTC member
No 1107.

ar
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established with the Royal Signals. More aerials were
used, an extra three 32 foot (9.8 m) masts of white metal,
light and easy to erect.
Enigma

Just before the outbreak of WWII, the Poles had been
able to ‘acquire’ a prototype of a marvellous German
encoding machine, known as the Enigma. It was the
machine the Germans used for the whole of the war, and
they had complete faith in it, believing that any
message which was encoded by it could not be broken.
Well, the Poles handed the machine over to the French,
and they did some work on it and eventually handed it
over to the British, at Bletchley Park.

Early in the war, the British were able to read
probably 70% of the German messages. But then came a
dark period. First of all, the Germans broke the British
naval code, and then threw an extra cog in the Enigma
machine. The result of this was that the Germans could
read the British messages but the British could not read
the Germans’. The location of the convoys, and the
cargo on the convoys, became known to the Germans
and the U-boats were sent to do their worst. Thousands
of tons of shipping were lost and the British could not
do anything about it.

This situation went on for ten long months. Then
dawn came. The British naval code was strengthened
and the German code was broken. The convoys could
be diverted away from the U-boats and the RAF could
be notified of the location of the U-boats so that they
could go and ‘say hello’ to them. The result of this was
a great decrease in the loss of shipping, supplies were
flowing again to England, and the Battle of the Atlantic
was won. That was without doubt a turning point in the
war.

Colossus
But how did the British code-breakers do it? The main
key to this success was the British invention of the
world’s first computer, the Colossus. It was immense,
worked solely on valves as transistors had not been
invented, and the work was carried out at Bletchley
Park, an old mansion house north of London which was
the HQ of British Intelligence for the whole of the war.

Strict security was observed. Not even people living
in nearby villages knew what went on there, and up to
12,000 people worked at Bletchley at one time.

War in the Pacific

Japan now entered the war. Pearl Harbour was bombed
on 7" December 1941 and Australian troops were being
recalled to defend the country. The Section was
involved in the recall but, before they left the Middle
East, the British again took them in hand and gave them
their first introduction to Japanese Morse, the Kana
code.

The Japanese Morse was not easy because they
used not only the 26 letters of the international
alphabet, but they added another 40 of their own, so
that an intercepting operator had to have knowledge of
up to 70 Morse symbols - no easy task.

Japanese operators on main line stations such as
Toyko, Rabaul and Truk, were first class, often sending
in excess of thirty words per minute. Australian
operators qualified at 25 words per minute, so they were
challenged to lift their game to match their Japanese
counterparts.

On a ship headed first for Java, then diverted to
Adelaide, were the top Australian Army Signals
Officers, and it was decided that, because of the
success of interception operations in the Middle East,

the same tactics would be applied to the Japanese, but
on a far greater scale involving up to 1,000 personnel.

The Section, after leave, set up business at Park
Orchards, near Ringwood, a suburb of Melbourne, and
started to intercept Japanese radio transmissions.
There was already a section taking diplomatic traffic
and it was based in not-so-far-away Ferny Creek.

It was fortunate that a dozen British intercept
operators, who had escaped from Singapore, were
attached to Australian forces for the rest of the war.
Most of these men were permanent Army operators
who had been taking Japanese transmissions since the
mid-1930s, based in Hong Kong, Shanghai and
Singapore, etc.

Recruiting was the order of the day. Recruits were
obtained from Infantry Training Battalions and from
recruiting centres in Victoria, New South Wales,
Queensland, and later from WA, The job was large. First
we had to be made into soldiers, then master the Morse
code, then the Japanese version of it.

An early mentor of mine was one of the British
fellows, Mick McGuire - a very experienced man. In the
mid-1930s he was operating in Hong Kong. When the
Japanese station was transmitting I was poised over the
message pad with pencil and as something came over
the air, I wrote it down. [ was a bit alarmed to look over
and see Mick leaning back in his chair, rolling a
cigarette! I thought, “Goodness, what am I doing
wrong!” When I came to the end of the line on the
message, Mick slowly picked up his pencil and casually
wrote down the whole line of Morse that had come over.
He had retained it all in his mind! We certainly had a bit
to learn!

With the benefit of the experienced men returned
from the Middle East and the English men (with an RSM
who had been with the Black Watch), the unit, now
based in Bonegilla and renamed the Australian Special
Wireless Group, was able to put two fully trained
sections in the field against the Japanese within four
months of recruitment.

The RAAF took 18 months to put a full section into
the field and the Americans took two years. So it is
satisfying to now read American historians writing that,
“Full recognition should be given to Australian Army
Signalmen, who almost single-handedly carried out the
job of the interception of Japanese wireless transmissions
for the first two years of the Pacific War”.

ASWG's role
ASWG looked after the intercept side of the operation,
but also checked possible clandestine stations and
monitored Allied operators to ensure no breach of
security occurred, which could lead to identification of
a unit or a location by an enemy interceptor.

Unless the Japanese operators lapsed into plain
language, a message started with the intercepting
operator, then went to the de-coder/de-cryptor, to the
translator, then to HQ, where the message was assessed
and the information passed on to the Commanding
Officer in the field in the shortest possible time. The
intercepting officer had to contend with fading signals,
atmospherics, adjacent stations, incompetent wiring,
changed frequencies and call signs.

Central Bureau dealt with the next stage of the
intercepted work. It consisted of a combination, a team of
American Amy, American Air Force, Australian Army and
Australian Air Force. There were different commands,
disciplines and countries yet their intelligence people
worked as a great team together. It was unfortunate that
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neither of the navies participated, though they did have
their own operations on a smaliler scale.

The Australian Navy was very co-operative, the
American Navy was most unco-operative. In fact,
sadly, they had cracked a quite vital Japanese code and
did not bother to tell their Army. Goodness knows how
many American lives were lost as a result of that
oversight.

Members of the AWAS (Australian Women’s Army
Service) were recruited and joined the unit from August
1942, making an immense contribution in Australia in
intercept operating, intelligence, driving, cooking, etc.
They had to pass the same tests as the men had to pass
earlier.

As well as enemy communications, certain Sections
covered diplomatic press work. Some Morse was
transmitted on high speed automatic and this was
recorded on Edison wax cylinders and replayed later.

Operating sites could be in tents, huts or trucks,
Operators were required to have driving licences, as set
trucks were used extensively, especially by detachments
and mobile sections.

Most of the time, for security reasons, operators
were not made aware of the contents of the messages,
or even if it had been possible to de-code them.
Therefore, it was heartening for an operator to see
fighter planes taking off and the ack ack being readied,
just after information about an impending air raid had
been intercepted.

Also, Sections were formed to monitor Allied
wireless operators because so much could be given
away with breaches of security. The Allies gained much
knowledge from Japanese breaches, particularly when a
code was changed. Invariably some outlying station
wouldn’t have, or couldn’t, read the message in the
new code and would ask for a repeat in the old code.
“Beauty”! We had the message in the new code, then
we had it in the old code, so away we went until the next
change of code.

On our side, Australian operators had to change
their habit of finishing their messages with GF (don’t
know what that means!) because a Japanese intercepting
that message could immediately identify it as an
Australian unit.

In action
One of the Sections went to Darwin and was able to
provide ample warnings of impending air raids,
shipping and troop movements. Many commendations
from commanders in the field were received.

The other Section went to Port Moresby where
different circumstances applied - first against an
advancing Japanese army, then a retreating one.
Because of the difficult terrain, the Japanese carried no
heavy encoding machines but relied solely on Code
Books.

This meant that intercepted messages from field
sections could often be decoded and translated on the
spot by intelligence people. The sorts of things they
provided information about included troops, numbers
and strength of opposing forces, weather reports, air
raids and even the morale of troops, which all proved
very valuable to the commanders in the field opposing
the Japanese forces.

The Japanese transmitters had to be light, small, and
less powerful - sufficient for their local needs, but no
good for the interceptors. They couldn’t hear them,
particularly when the Japanese were retreating - they
were getting too far away!

The problem was met with the use of detachments, '

bodies of men endeavouring to get close enough to the’

enemy fransmitters to take their messages, and then get
valuable information back to the field commanders.

Detachments were sent to Milne Bay, Bishibutu on the .

Kokoda Track, Wau, Nadzab and Finschhafen, etc. At

all those places they were able to copy the enemy
signals and get the information from them.

The Headquarters of ASWG moved to Brisbane,
following the pattern of the war. Central Bureau also
moved to Brisbane and another section, the 53"
Wireless Section, went from Headquarters straight to
Finschhafen. There it was joined by the detachments
that were scattered over the other parts of New Guinea.
Nadzab, Moresby, Wau and Kaandi were closed and
the section was amalgamated at Finschhafen.

The first site at Finschhafen was located right
alongside the bomb dump which was not a very healthy
spot to be on moonlit nights. Luckily none of the
bombs hit it so we got out of that one! The reception
wasn’t very good there, so we were moved into the
mountains, to an area overlooking Cape Cretin, not far
from Scarlett Beach.

The Section did good work at Finschhafen. Again
we were able to concentrate on the field stuff as well as
at the main station, because we were in ample range of
picking up the field stations. We provided good
information for the Buna and Salamoa campaigns.

From there we set sail, part of the island hopping
campaign of MacArthur. We intercepted one vital
message that contained information of which
MacArthur could not at first be convinced. He was
planning to land troops at Wewak and we were able to
alert him that this was the most heavily defended
Japanese port on the northern coast. We suggested it
would be wise to bypass Wewak and land further up the
coast. He was not convinced that this information was
sound.

It took his four generals to convince him, but he did
bypass Wewak and landed further up the coast at
Hollandia in Dutch New Guinea. He struck very little
opposition and incurred very few casualties, so maybe
we saved some lives in that operation.

I must tell you about the great efforts of members of
the 9" Australian Division. Elements of the Division had
driven the Japanese 20® army out of a little port called
Sio. A couple of smart boys there headed straight for
what had been the headquarters of the Japanese Army.
There they discovered a metal box in the bottom of a
flooded slit trench. They dragged it out, opened it up
and there was a complete set of Japanese Army code
books in it.

They were in dreadful condition, sodden with water
and mud, but they took the box, grabbed a lugger on the
coast, and took the books back to the intelligence
people. There they were dried out and cleaned up, and
we pretty well had the Japanese codes for the rest of
war! Full marks to the 9% Div!

There was an interesting sequel. Later, the Section
intercepted a message from the Japanese general to
Tokyo stating that he personally had completely
destroyed all the Code Books. Boy, did we find him out!

The Section then moved to Hollandia, where
MacArthur later set up his HQ. If we were in the travel
business, our camp would be appearing on the brochures!
A mile and a half of pure white sand beach, surf never
under three feet high, breaking anything up to half a
mile from shore - beautiful!
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Silent keys

It is with regret that we record the passing of:

Tom lvins VK4ABA

Norm Phillips VKA4CNP

Rob Bosma VK6SB




RAOTC members list

as at 31 January 2021.
Legend: L = Life Member A = Associate Member B8 = Associate Life Member
* = Licensed 50 years or more + = Aged 90 years or more
Name Call No Name Call No Name Call No
ACT L John Gaynor  VK2NCE 1475+ Tim Humphery VK3BCN 1620
L Ted Peppercom VKIAEP 1314* | L WiliamSpedding VK2NLS 1394 Neil Muscat VK3BCU 1695
A Chris Thompson VKICT 1717 John Sullivan VK20H 1687 L BrianTideman  VK3BCZ 1184
L EmieHocking  VKILK 1260 L MikeRautenberg  VK20T 1335 Mike Goode VK3BDL 1610
B Andrew Robertson VKINRO 1611 L Peter Mair VK2PF 1318 L DiggerSmith VK3BFF 1424
NSW L RogerConway VK2RO 1255 Peter Cossins VK3BFG 1257
Don Hunt VK2ADY 1141 Robert Ward VK2TAX 1625 EdRoache VK3BG 1692 *
L GeorgePaterson VK2AHJ 1333+ | L Robert Taylor  VK2TR 1469 Denis Babose VK3BGS 1756
L Jim Patrick VK2AKJ 1003 A Reg Hawkins VK2TRH 1727 L Muriel Plowman VK3BJO 1511
Alan Whitmore  VK2ALA 1381 L Trevor Thatcher VK2TT  1080* L Neel Jeffery VK3BMU 1021+
L Max Mondolo VK2AML 1227 Ray Wells VK2TV 1076 * L Alex Edmonds VK3BQN 1341
Max Riley VK2ARZ 1518* L Eric De Weyer VK2VE 1253 L Albert Hubbard VK3BQO 1506
Ray Monis VK2ASE 1763* | L Bamry Mitchell VK2WB 1456 L Bill Roper VK3BR 978+
L Tony Mullen VK2BAM 882* L KeithSherlock ~ VK2WQ 1138+ | L Stan Roberts VK3BSR-ex 1272+
L John Trenning VK2BAR 1226* Brian Rodgers VK2XFL 1608 Mark Gillespie = VK3BU 1661
SteveLeatheam  VK2BGL 1498 * Jack Hodge VK2XH 1605 L GraemeBrown VK3BXG 1542
L BrendanConnolly VK2BIJC 1213 L Richard Cortis VK2XRC 1474 L Andy Walton VK3CAH 1599
John Pickert VK2BKP 1748 * Ron Cameron VK2XXG-ex1410 L John Machin VK3CCC 1421
L Ray Gill VK2BRF 1592 Gary Ryan VK2ZKT 1267 BobCrockford VK3CDE 1777
Dave Rothwell VK2BZR 1414 John Bishop VK2ZOl 1404 Bab Crowle VK3CDV 1588
Ken McCracken VK2CAX 1730* L Steve Grimsley = VK2ZP 465+ Ken Morgan VK3CEK 1457
L John Clark - VK2CF 903+ BobEcclestone VK2ZRE 1758 L Mick Ampt VK3CH 1365
Peter Presutti VK2CIM 1705 L Robert Alford VK2ZRJ 1444 L VicPunch VK3CKD 1250
L Ray Turner VK2COX 1348* Steve Pettet VK2ZVG 1752 KevinLeydon = VK3CKL 1557
Peter Balnaves VK2CZX 1774 L SamFaber VK2ZZ 1359 Colin Schultz VK3COL 1797
Dot Bishop VK2DB 1403 Victoria L Dick Webb VK3CP 972 %
Dean Davidson VK2DID 1423 Peter Doolan VK3AC] 1549 Clint Jeffrey VK3CS] 1648
Brian Kelly VK2DK 1645 L Graham Rutter VK3ACK 1322 L Don Jackson VK3DBB 1290
Al MacAskill VK2DM  1277* L DavidRosenfield VK3ADM 1622 * David Dunn VK3DBD 1252*
Robert Moldenhauer L DavidWardlaw VK3ADW 408* | L MikePain VK3DCP 1204
VK2DY 1786 Merv Quinn VK3ADX 1789 HelmutInhoven VK3DHI 1742
Trevor Wilkin VK2ETW 1570 L Ron Cook VK3AFW 824 * Jim Goding VK3DM 1744 *
John Boyd VK2EZC 992* | L Bob Duckworth VK3AIC 1245* | L Russell Ward VK3DRW 1376
A Syd Brooksby  VK2FACG 1736 L Dave Parslow VK3AIF 1552 Peter Cosway VK3DU 1447*
L GlenMillen VK2FC 1180 L Rob McNabb VK3AIM  829* Peter Milne VK3DV  1546*
Simon Lister VK2FK 1770 AlanHall VK3AJH 1793 Bill Fanning VK3DWF 1038 *
L Nick Perrott VK2FS 1327 Marty Orive VK3AKG 1794 L. Nigel Holmes VK3DZ 1435
Ray Davies VK2FW 1563 * L KenYoung VK3AKY 1103+ L SarjietSingh VK3EAM 1052
L Gary Baxter VK2GAB 1504 L Tony Smith VK3ALS 1521 L Dallas James VK3EB 1238
L Allan Mason VK2GR  1221% David Waring VK3ANP 1037* | L SteveHarding VK3EGD 1524
L Peter Ritchie VK2HC 1326 L BillBabb VK3AQB 94+ L JohnEggington  VK3EGG 1683
John Rath VK2HY 1534+ Roy Badrock VK3ARY 1211* L Mark Harris VK3EME 1574
lan Jeffrey VK21 1571 L David Stuart VK3ASE 1346 Bob Frencham VK3EQQ 1684
Herman Willemsen VK2IXV-ex 1384 Ivan Brown VK3ASG 1669 * L EllisPottage VK3FG 1087+
John Lockwood  VK2IL 1678* | L Max Carpenter VK3AUA 1489+ DaveBell VK3FGE 1339%
L Pat Leeper VK2JPA 1629 L Ron Mackie VK3AVA 1478 NoelFerguson  VK3FI 1416*
Kevin Parsons VK218 1586 LaurieMiddleton VK3AW 1152 L Ermie Walls VK3FM 1401
Graeme Scott VK2KE 780 * David Swallow  VK3AWX 1747 A Robert Ferguson VK3FPJ 1781
Greg Hilder VK2KGH 1375 L Rod Green VK3AYQ 1380 Peter Lord VK3FPL 1590+
Mark Bosma VK2KI 1767 L Roy Thorpe VK3BAM 1323 L Ray Taylor VK3FQ 1216
KevinGreen VK2KTG 1769 BobHillebrand  VK3BAY 1757 L John Brown VK3FR 1407
Barry Wood VK2LA 848 * Brian Young VK3BBB 1058 Geoff Wilson VK3GIW 1658 *
L Tom Sanders VK2MY 1393 Carl Dillon VK3BBW 1618+* L Lee Moyle VK3GK 1363
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Name Call No
Max Morris VK3GMM 1265
Graeme Harvis VK3GN 1630
A John Piovesan  VK3GU 1235
Bruce Stokes VK3HAV 1613
Brian Baker VK3HB 1093*
A Phil Maskrey VK3HBR 1387
A John Kirk VK3HCT 1427
A Andrew Clinkaberry VK3HFA 1792
L LukeSteele VK3H] 1432
L Steve Bushell VK3HK 1001 *
Tony Zuiderwyk VK3HP 1733
B PhilCardamone = VK3HPC 1539
L Bill Jamieson VK3HX 1117*
L GavinBrain VK3HY 1304*
JanMcFarane  VK3IDM 1332
Peter Collins VK3l 1686 *
L Tim Hunt VK3IM 504
L IanPalmer VK3IN 1643
DonBainbridge ~ VK3IT 1766
Ray Proudlock  VK3IDS 1585*%
John Frost VK3JF 1776
L GraemeMann  VK3JGM 1274
Ray Lenthall VK3JH 1663
L Anthony Rogers VK3JIA 1287
Craig Gliddon VK3I)K 1701 #
Dave Wilson VK3JKY 1278
Fred Storey VK3IM 1010
Lan Sturman VK3INC 1218
John Walters VK3JO  1288*
L lan McLean VK3JQ 1215
Frank Nowlan VK3JR 1286
L lan Godsil VK3JS 1220
L BillMagnusson VKT  1342*
L Steve Phillips VK3IY 1266
BamieHalliday VK3KBY 1523
L RalphComley = VK3KDD 1461
L Jim Baxter VK3KE 1354
L Craig Cook VK3KG 931*
L Paul Karlstrand VK3KHZ 1528
L Jim Hinton VK3KJH 1366
L RegLloyd VK3KK 506 *
Victor Self VK3KSF 1254
L Mike Ide VK3KTO 1194
Peter Clark VK3KU 1573
Gary Briant VK3KYF 1779
L Alan Heath VK3KZ 1151
Colin Middleton VK3LO 1153
Warren Moulton  VK3LX 976 *
David Davies VK3MHV 1293
John Ross VK3MK 1798
Ian Williams VKIMO 1749
L RobWhimore  VK3IMQ 1352
Peter Young VK3IMV 1400
L GreemeMcDiarmid VK3NE 1485
L Neville White VK3NZ 1343
L AlanBaker VK30A 1646
Bill Miller VK30l 1598
Jock Mackenzie VK30Q 1619
L Peter Freeman VK3PF 1443

Name Call
Phil Harbeck VK3PG
Mark Stephenson VK3P1
Stewart Mair VK3PR
L PeterSimons VK3PX
JohnLongayroux  VK3PZ
L BrucePlowman VK3QC
L lanHocking VK3QL
L David Leamonth VK3QM
Ray Dean VK3RD
L Darrell Edwards VK3RE
L Blayne Bayliss  VK3RF
Ron Swicliffe VK3RS
L Peter Wolfenden VK3RV
Ray Wales VK3RW
L Damien Vale VK3RX
L Sarah Dowe VK3SD
Bamry Schrape VK3SW
L. Bay Abley VK3SY
John Sutcliffe VK3TCT
A Jaimie Hall VK3TZE
Colin Daarel! VK3UDC
L Mike Thome VK3UE
Rodney Champness VK3UG
L JohnBlackman  VK3UI
L Bruce Bathols  VK3UV
Kev Trevarthen VK3VC
L Trevor Pitman  VK3VG
A JefTSilvester VK3VIS
£ DavidHamns VK3VL
L Greg Williams VK3VT
L Peter Dempsey VK3WD
L BrianEndersbee VK3WP
L Jenny Wardrop VK3WQ
Dennis Sillett VK3wWV
L lanKeenan VK3XI
JohnCheeseman VK3IXM
Bob Tait VK3XP
TedEgan VK3XT
DrewDiamond  VK3XU
L Derek McNiel  VK3XY
L TimRobinson  VK3YBP
L Brewster Wallace VK3IYBW
L Temy Mclntosh VK3YJ
Jon Nicholls VK3YKB
L Peter Godfrey =~ VK3YPG
David Ditchfield VK3YSK
L Alan Hayes VK3ZAH
Ken Benson VK3ZGX
L John Horan VK3ZHJ
Kevin White VK3zZi
lan Baxter VK3ZIB
DonSeedsman  VK3ZIE
L Jim Gordon VK3ZKK
Geoff Angus VK3ZNA
CalLee VK3ZPK
Peter Mill VK3ZPP
Eric Gray VK3ZSB
Leigh Tuckerman VK3ZTU
L BillAdams VK3ZWO

No
1784
1632
1641
1408
1553
1448+
1594
1765
1577
1185
1412
1425
1484 *
147
1239
1535
1560
1496
1589 *
1782
1244
1473
1086 *
1319
1090
1115*
1246
1582
1383
1402
1544
1491 *
1656
1668 *
1527
1746
1689
721*
1140
1370
1617*
1126
1532
1772
1685
1732
171
1377
1541
1568
1519
1068 *
1262
1482 *
1510
1788
1451 *
1468 *
1356+

Name Call No
Queensland
Terry Stewart VK4AAT 1739
Colin Gladstone VK4ACG 1703
lan Saunders VK4ACU 1390
DougHunter  VK4ADC 1697+
Geoff Adcock VK4AG 1718
JimBrown-Sarre  VK4AGF 1640 *
BarrieSmeaton ~ VK4ALK 1800 *
GeorgeMcLucas VK4AMG 1675*
L Harold Cislowski VK4ANR 1550
Glenn McNeil VK4BG 1633
L GraemeDowse VK4CAG 1417
L LesMcDomald VK4CLF 961+
L Jon Walton VK4CY 842+
L lan Browne VK4DB 1283
L Merv Deakin VK4ADV  1230*
RonGoodhew  VK4EMF 1516
RonKerle VK4EN 1706
Bob Lees VK4ER 1609 *
Jim Downman VK4FAD 1659
LenEaton VK4FIAA 1606
ABobCoupland  VK4FRC 1759
Felix Sceni VK4FUQ 1533
L Geoff Bonney VKA4GI 969 *
A Gary Bray VKAGRB 1775
L WarrenHeaton = VK4GT 672%
Daphne Ayers VK4IA 1647
Kevin Dickson  VK4IW 1158
L Gordon Loveday VK4KAL 707+
L Andy Beales VK4KCS 1579
Tony Dore VK4KID 1737
L Norman Fiori VKALD 1296
A Mike Patterson  VK4MIK 1467
L Mario Antoniutti VK4MS 1470
Mike O'Connor VK4AMW 1603
ARayCrawford  VK4NH 1653
Dick Pietrala VK40P 1075
Ian McCosker  VK4PF  1162*
A GrahamHassall VK4PMM 1773
Allan Downie VK4QG 1565
Mike Charteris  VK4QS 1329
A RobYoung VK4QX 1795
L Rod Rush VK4RA 1477
RonGrandison  VK4RG 668 *
L Ross Ramm VK4RO 1433 *
L AlexMcDonald VK4TE 1411*
L John Roberts VK4TL  1005*
L Mick McDemott VK4TMD 1317
L PaulBlake VK4TPB 1514
Peter Elton VK4VQ 1790 ¢
Ray Thom VK4WY 1724+
L Chsis Bourke VK4YE 1436
Nick Watling VK4YT 1263*
Frank Adamson VK4ZAK 1406
Philip Tomlinson VK4ZPE 1624 *
Kevin Dibble VK4ZR 1060
Bill Wilcock VK4ZWI 1373
South Australia
Mike Hall VK5AGlL 1615
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Name Call No
Kevin Zietz VK5AKZ 1735
Morris Rieger VK5AMR 1761 *
Peter Reichelt VK5APR 1612
AlanRaflery  VKSAR  1791*
AdrianWallace  VK5AW 1637
Wolfe Rohde VKSAXN 1628
BenBroadbent VKSBB 1796
John Dawes VKSBJE 1764
L Lloyd Butler VKSBR 1495+
Dick Turpin VKSBRT 1347
Bamry Williams ~ VKSBW 1551
Henry (Curl) Blythe VKSCL 1654+
L Brian Condon VK5CO 291*
John Drew VK5DJ 951*
Mac Macdermott VKSFLEN 1631
JeffFarmer VKSGF 851
L Paul Spinks VKSGX 1214
Colin Hurst VKSHI 1716 *
Hamo Krause VK5HK 1275
L IanSutcliffe VKSIS 1355
Trevor Niven VKSNC 946 *
L Keith Metcalf = VKSND  1537*
Bryan Scott VK5NOS 1202
L John Butler VKSNX 1120
L Terry Franklin ~ VK50C 1430
Tony Wilkinson VKSPBB 1453
A RonZimmermann VKSPCZ 1449
David Poole VKSPL 1729
Peter Russell VK5PR  1702*
Trevor Greig VKSPTL 1601
Phil Day VKSQT 1722
L Ivan Huser VK5QV 477+
Rob Gurr VK5RG  1500*
Colwyn Low VKSUE 1361*
Rod Cunningham VK5UV 1694
Bill Thomas VK5VE  1321*
L lan Werfe] VK5VJ 968
A Lyle Whyatt VKSWL 1680
Colin Luke VK5XY 1168*
Hans Smit VKSYX 1517
Geoff Cleggett ~ VKSZAE 1734
Adrian Waiblinger VK5ZBR 1614
lan Coat VKSZIC 1682
lan Maxted VK5ZIM 1562
Peter Temby VKs52) 1229
L Peter Whellum  VK5ZPG 1479
Western Australia
Brian McDonald VK6ABM 1508 *
L Barnie Bums VK6ADI 1273 *
John Faman VK6AFA 1409
Peter Zwarecz ~ VK6APZ 1715
L Mark Bussanich VK6AR 1334
Geoff Wood VKG6AT 1721
Tony Argentino  VK6ATI 1591
Graeme Smith VK6ATS 1719
Anthony Benbow VK6AXB 1566
L John Van-Tiel VK6BCU 1481
Bob Good VK6BI 1652
Richard Grocott VK6BMW 1555

Name Call
Barrie Field VK6BR
L BobCrowe VK6CG
B Ken Taylor VK6CO
Clive Wallis VK6CSW
Clem Patchett VK6CW
Arthur Eder VK6CY
Chris Walker VK6DDX
L Doug Wells VK6DEW
Doug Jackson VK6DG
A Noel Fagence VK6FNAJ
B Rob Hatton VK6FX
Geny Wild VK6GW
Phil Hartwell VK6GX
L Bob Howard VK6HJ
A Richard Campbell-Morrison
VK6HRC
John Tower VK6IM
L Glen Hufner VK6IQ
Peter Scales VKG6IS
L John Famell VK&JF
Chris James VK6N
Jim Preston VK&JP
Keith Bainbridge VK6KB
A Dudley Donovan VK6KBY
L Chris Hill VK6KCH
Phil van Leen VK6KHV
L BobLockley VK6KW
L GlennOgg VK6KY
L Lance Rock VK6LR
Bill Toussaint VK6LT
A Gary Dewar VK6LX
Cliff Bastin VK6LZ
Mike Crack VK6MIC
Nick Vitalone VK6NA
James Price VK6NIP
Lindsay Hirschausen VK6NO
L Noel Sanders VK6NS
L Alan Gibbs VK6PG
Rob Penno VK6PO
L Ray Peterson VK6PW
L Phil Zeid VK6PZ
L GrahamRogers VK6RO
Geoff Matthews VK6SI
L Phillip Bussanich VK6SO
Lee Thomson VK6TY
Bob Knight VK6UK
Don Truscott VK6UT
Wayne Jefferies  VK6VE
Duncan Page VK6VO
Steve Ireland VKG6VZ
Brian Green VK6WG
BillRose VK6W]
John Tuppen VKé6XJ
L Roy Watkins VK6XV
L EddieSaunders  VK6YA
L Poppy Bradshaw VK6YF
Trevor Dawson  VK6Y]J
Peter Savage VK6YV
Tom Berg VK6ZAF

No

377
1405 *
1529
1289

742 %
1303
1750
1458
1243
1780
1708
H12*
1494
1623 *

1698
1691
1072*
1700
1297
1587
121
1664
1672
1741
1655
1172
1358 +
1509 *
1561 *
1799
1310
177
1745
1801
1714
1493
815*
H1L*
346 x
752+
1302
1738
1247
1751
1778
1212
1731
1340
1690
1783
1463
1525
1181
1762
1191+
1662
1671
1133 %

Name Call No
Max Shooter VK6ZER 1431 *
L Igorlskra VK6ZFG 1559*
L Phil Casper VK6ZKO 1445
Christine Bastin =~ VK6ZLZ 1311
RobertRandall  VK6ZRT 1225
Tasmania
Allen Burke VK7AN 1270
Tony Bedelph ~ VK7AX 1676
L Nicholas Chantler AM
VK7BEE 1538
AmneLanders  VK7BYL 1439
Mike Hawkins ~VK7DMH 1597
Jerry Smutny VK7EE 1595
Winston Nickols VK7EM ~ 899*
Tom Moore VK7FM 1593+
L Herman Westerhof VK7THW 1604 *
Terry Pool VK7JAL  1785*
ChrisHolliday VK7JU  1667*
Reg Emmett VK7KK 1709*
L CharlesSpiegel VK7KSex 660*
Bob Geeves VK7KZ 907+
B RossBroomhall VK7LH 1699
L Rex Moncur VK7IMO 1298*
L WilliamMaxwell VK7MX 1418
L Peter Dowde VK7PD  1554*
BobReid VKTRF  1666*
L RichadRogers VK7RO 908+
Trevor Briggs VK7TB 1316
L Justin Giles-Clark VK7TW 1712
L Winston Hery VKTWH  1526*
Ross Bonney  VK7WP 1787
A WayneHardman VK7XGW 1723
AndréBochenek VK7ZAB 1725
L PaulEdwards  VK7ZAS 1324 *
L Idris Rees VK7ZIR 1713
JohnJongbloed VK7ZIJ 1584
Northern Territory
L Mike Alsop VKSMA 1743*
L PeterClee VKS8ZZ 1728
Overseas
Fred Luthi HBYJW  1760*
L fra Lipton WA20AX 1344+
L Martyn Seay ZL3CK 1159
Membership statistics
196 Life members
261 Full members
5 Associate Life
members
23 Associate members
485 Total membership
Including
127 Licensed 50 years or
more
20 Aged 90 years or
more
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Dangers of
electro-magnetic fields

Lioyd Butier VK5BR
RAOTC member No 1495

Over earlier years we have carried on sending radio signals around the surface of the earth at a
wide range of frequencies and at some quite high powers, with not too much concern whether
electro-magnetic fields could be harmful. However, in more recent times, concern has grown
and a lot of people are worried about it. But there are a lot of variables involved in deciding
what is harmful to the human body. | thought | would have a look at what could be made of all

this.
Foreword

This article commences with the elements of

matter, how they form fields in a tuned antenna

and the characteristics of those fields. Fields are
examined from broadcast stations, mobile phones
(including the potential danger to the human brain) and
danger to amateur radio operators. There is also a
discussion on field strength measurement and body
heat build up from fields. One might be surprised at
what I have said about the formation of electro-
magnetic waves.

Theory on the formation of
electro-magnetic fields

In defining the structure of matter we have elements
called electrical conductors and elements called
electrical non-conductors or insulators. There are also
some elements which have both characteristics and are
called semi-conductors.

A conductor can pass electrical current which flows
into it and it stores energy and creates a magnetic field.
From this, the current creates a magnetic field. The
component is called an inductor.

At the ends of the inductor two plates may be
formed. With an insulator between them, an electric
potential is developed across the plates and these
create an electric field. The component formed is called
a capacitor and this also stores energy.

The process results in separate fields being
generated, one from the current running in the circuit
and the other from the voltage developed across it. The
current and voltage are 90 degrees out of phase with
each other and no energy is gencrated by these
components in their own right.

But energy is generated when there is resistance in
series with the looped circuit. Energy can also be
coupled from an external field through the inductor.
And an electric field can couple in energy across the
plates of the capacitor.

When the inductor and a capacitor are connected
together they form a tuned circuit which, if excited from
an external magnetic or electric field, can be triggered
into self oscillation called resonance. The self
oscillation will occur at a frequency determined by the
characteristics of the elements. The resistance in the
circuit represents power loss in the circuit in the form of
heat.

At resonance, energy is stored by the capacitor
during part of the oscillating cycle and also returned to
the circuit during further parts of the cycle. The ratio of
power circulated to power lost is what we call ‘Q factor’.
If that factor is high, we get high voltage developed
across the paralleled capacitor and we get high current
through the series loop, including the inductor.

The combined magnetic and electric fields from the
resonance make up what has been called an electro-
magnetic wave. in the form of a half wavelength tuned
antenna, the fields are very strong within the first half
wave distance from the antenna’s electrical centre. This
part of the field is often called the ‘near field’. The
following algorithms and curves have been prepared
from an early text book to demonstrate the high field
strength in that first half wave...

1. The electric component of the induction field
decreases with the cube of the distance and dB = 60log
(d2/d1) where d2 and d1 are the relative distances.

2. The magnetic component of the induction field
decreases with the square of the distance and dB =
40log(d2/d1)

The vector sum of the combined electric and
magnetic components decrease directly with distance
and dB = 20log (d2/d1). In the absence of loss in the
transmission path (if this could occur), the curve, if put
in the following diagram, would just sit on the X axis as
zero field strength.
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The near electro-magnetic fields showing their
exponential expansion of amplitude versus
distance from the antenna centre.

The effect of all this is that, in the near field, the
electric and magnetic components continue from the
antenna electrical centre for a radial length of about half
a wavelength, falling to a signal level where their
combined strengths form a near linear siope at the half
wave point. In the near field, these two field
components are clearly much stronger than beyond the
half wavelength.

The fields continue on their way, decreasing in
amplitude and in reverse exponential form, continuing
towards infinity.
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Being 90 degrees out of phase with each other, when
the amplitudes are added as vectors, the result is also a
sine wave plot of shape giving the appearance of a third
field. Text books have listed this as a third field and
called it an electromagnetic wave, but it isn’t really
another field. It is the vector sum of the two individual
fields (perhaps we could call it a ghost field).

In terms of time, the ghost field is phased
somewhere between that of the two individual fields. 1
think that if the fields were of equal amplitude, the
ghost field would be at 45 degrees to the others. The
important conclusion is that there is no third radiation
field. The amplitude of the vector addition can be
detected and displayed as a sine wave on a CRO but the
energy carried is shared between the two fields (electric
and magnetic).

Field strength of broadcast stations

But all this leads us further into the fields of powerful
medium frequency (MF) broadcast stations and others
in the LF/MF region, such as the Homer Beacons (Non-
Directional Beacons [NDBs]). Some of these stations
run quite high power. Several of the national broadcast
stations run power of 50 kW and 100 kW. The near field
components of these LF/MF stations would extend up
to 1.25 km from the station transmitting antennas for the
longest wavelength.

MF broadcast stations in the past have been
required by legislation to be consistently staffed by
qualified operator/technicians when the stations are on
the air. This has put the operators in the position of
possible health effects from the continuing radiated
fields over the operational work ‘shift’.

In the city of Adelaide, broadcast transmitters and
their towers have been operated in large building
complexes. Workers in those buildings and also the
surrounding buildings, would have been affected by
the near fields.

These stations in the city have been limited to 500
watts of output power. As time progressed, higher
power stations have been relocated to more isolated
locations where there is low density housing. Some of
these higher power stations were initially also manned,
but ultimately they were remote controlled and only
needed occasional visits from the technical staff.
Hopefully their visits were limited in time. (See later
section on Dangers in [apsed time of fields.)

Dangers to transmitter staff is one thing but there is
also the problem of residents living too close to
broadcast transmitters and other transmitting stations,
A serious example in South Australia is the national
broadcast station at Pimpala, Reynella, SA. First
established in 1959 amid open fields, there was hardly a
residence in sight from the station which generated
100 kW plus of power. Clearly the station was
established by the PMG managers to get away from
residential housing. This was fine for many years, but
the housing developers finally caught up with the clear
land and now there are houses just across the road from
the transmitter installation.

Damage to the brain and mobile phones
[ have given thought to possible damage to the brain
from electro-magnetic fields. This is based on
resonance in the brain area and being triggered by
microwave radio signals from closeness of the mobile
phone. Judging from the dimensions of the brain
assembly, resonant frequency would be in the
microwave region. But resonance might also be
triggered from lower frequency fields from MF

transmitters, which have been discussed. But how can
the lower frequency of typical broadcast stations, or
the homer beacons, excite resonance at microwave
frequencies?

To give some samples of this we can go back to
microwave frequency theory where they use various
types of oscillators such as the laser and where a
microwave oscillator is pumped by a lower frequency.
Or there is the simple semi-conductor diode which, on
rectification, generates copious harmonics. No doubt
the brain is made up of basic elements, pure
conductors, insulators, and semiconductors. So maybe
the brain can rectify the incoming sine wave signal to
produce a harmonic which will pump a resonance in the
brain.

Getting back to the mobile phone, the phone is
normally operated close to the ear which, when
transmitting, induces an induction field into the head.
The induction field is extremely strong and distance
between the mobile phone and the brain is within the
half wave near field area. For Australian mobile
channels, the strong near field is between about 8 cm
(for 5G) and about 30 cm for the lowest frequency
channel. All the mobile channels are within the length
of the strong near field region, the lowest field strength
being at the 5G end.

I do believe that triggered resonance in the brainis a
danger from an incoming signal or a mobile phone held
to the head. 1 am suggesting that if the brain has a
resonance at the incoming signal frequency (or
harmonic of it), it might cause a lot of heating in that
area. If that heating is excessive, it might respond with
some form of pain, perhaps a headache (or something
more serious). (Refer also to the section Dangers in
lapsed time of fields.)

1 believe there are few limits which have been
considered for field strength and a lot of testing has
been done by telephone companies. But their testing
seems to be field tests triggered by public fear of
repeaters on towers.

I think that if there is a worry, it is the close proximity
of the mobile phone to the brain, right in the near field of
the phone transmission, rather than the field of the
towers themselves, which are beamed well above the
ground.

Danger to the radio amateur
The question of amateur radio transmission is now
considered with discussion on how the amateur
operator might be affected by strong fields. Looking at
the attached field strength curves, field strengths
above the 0.1 wavelength point, is the strong near field
which is examined.

Danger to the amateur radio operator from his own
transmitter obviously depends on the frequency of
transmission, the average radiated power, the distance
between the operating location and the antenna, and a
few other variables. All this may be undefined, but 1
have nominated eight metres between the antenna
centre and the operating location and consider whether
the near field lays along this line. It does not attempt to
provide all the answers to safety but it is somewhere to
start.

The 160 metre band is the most probable one to
cause high induction levels from the near field. The
radio amateur usually operates with the usual 160 metre
antenna above the house. On 160 metres, the near field
extends to 16 metres and certainly floods the 8 m
distance with a high field strength level.
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body (or parts of it), but energy is also transmitted from
the body. The temperature keeps rising until the heat
entering the body balances the energy being
transmitted. If that point is beyond the field strength
time limits, look out for a threat to your health,

Rays from the sun are also electro-magnetic fields.
In getting a sample of sunbaking, I observed the
following: After exposure to the sun for 10 minutes, I
noted that the section of my body exposed was getting
tolerably warm. I came to the conclusion that this was a
warning that if [ persisted any longer, I might get sun-
burn. So I took a break!

Along these lines, when testing your radio field
strengths, you might be able to use a similar idea with
radio electro-magnetic fields.

If some part of the body is feeling warm, give the
transmitted signal a break for a while. Perhaps you
could try 10 minutes or a bit longer.

I think I need to say a few words about mobile
phones and their owners. In particular those owners
who live with their smart-phones all day, spending
hours of continuous time using them without a break,
including those who stream and down-load long video
files, etc. Again I suggest breaking up extended use of
the phone into shorter lengths of time.

Summary

This article is about electro-magnetic fields and the
possible danger they pose. I have introduced the article
with some theory on the fields and, in particular, those
in the near field region. We move on to the fields
transmitted by MF broadcast stations and other
stations in the LF/MF region, then on to possible
damage to the brain by mobile phones, and then to how
the radio amateur fares with the fields generated by the
personal amateur radio station.

There is a section on field strength testing with a
test instrument illustrated which you might consider
building or suggesting to your radio club as a project.

And finally, a little about spending too much time
transmitting, or 100 much time living too close to MF
broadcast transmitters or other types of transmitting
sources.

As you might gather, the information I have
researched to assemble the article does not lead to
highly accurate mathematical safety limit figures. My
main theme has been to point out when the strong near
fields appear threatening. But, hopefully, what 1 have
written is a lead in that direction, to improve the safety
of those who engage in work or pleasure in the
presence of those electro-magnetic fields.

References
1. ARRL Handbook - 1989 edition, pages 39-10 to 39-16.
2. Report - Australian Standard on Radio Frequency
Fields Exposure Level.
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Where is Gordon VK4KAL?

rom time to time, the RAOTC loses track of a

Club Life member. OTN is returned to us from

the Dead Letter Office with no forwarding
address. A check of ACMA records shows that the
callsign has lapsed, so that is no help.

Perhaps the Club member has become a Silent
Key; perhaps they have moved into care, but in
those cases generally we are advised by family of a
new address,

However, I have been unable to trace what has
happened to long time RAOTC member No 707,
Gordon Loveday VK4KAL.

If you have any knowledge of what happened to
Gordon, or where he is, could you please let me
know.

Bill Roper VK3BR
RAOTC Membership Officer.
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Radio Amateurs Old Timers Club

Australia Inc

& The Melbourne March 2021 Luncheon
of the Radio Amateurs Old Timers Club Australia Inc
will take place from
12.00 noon (for a 12.30 pm start) on Thursday, 25" March 2021
atthe
Bentleigh Club, Yawla Street, Bentleigh, Victoria.

The guest speaker at the luncheon will be Peter Freeman VK3PF who will present a talk
and PowerPoint presentation on Summits on the air (SOTA) and Parks. This will be a
most interesting presentation and explanation of one of the newest and most exciting
amateur radio activities. Can you afford not to be there!

The Bentleigh Club offers a three course meal at a cost of $36.00 per head. Tea and
coffee will be available for free. Soft drink, wine and other drinks can be purchased from
the bar at members’ prices.

RAOTC members are welcome to bring a friend, but we must have firm bookings
to ‘RAOTC Luncheon, PO Box 107, Mentone 3194’ no later than
Monday, 22™ March 2021.

Any queries to be addressed to Bill Roper VK3BR at raotc@raotc.org.au or 0416 177 027.

All of the above is subject to no new COVID-19 pandemic restrictions
being imposed by the Victorian State government!

—

Is your RAOTC membership renewal due?
g re you one of the 162 RAOTC members whose Club membership fees are due for renewal this year? If you

are, did you notice the invoice printed in red ink on the address flysheet which accompanied this edition

of OTN Journal?
If your membership fees are due this year - the 30* April is the due date - it’s probably a good idea to either
pay for the renewal now a couple of months early, or at least diary it conspicuously so that you do pay your
membership renewal fee by the due date. |

Each year nearly 50% of members forget to pay their membership renewal fee by the due date and a reminder
letter has to be sent oul, at a cost of around $130 to the RAOTC.

Interestingly, almost all then pay their renewal fee and only a small handful require a second reminder letter,
again at further cost to the RAOTC.
Due to good financial management by the RAOTC committee, yet again this year membership fees have
remained unchanged. Please do your bit to help the committee keep the administration costs of the RAOTC as
low as possible and pay your renewal fee on time.

Membership fees are $18.00 for one year’s membership, $32.00 for two years’ membership and $375.00 for a
paid Life membership.
These fees are detailed in the RAOTC Membership and Fees section on the inside front cover of each issue
of OTN Journal, along with other information about the RAOTC, and also on the RAOTC’s website at
raotc.org.au
Payment of monies to the RAOTC is much easier these days. Some members still pay by cheques in the post
which is perfectly OK (although cheques are almost becoming rarer these days than ‘hens’ teeth’).
However, the majority are now paying by the more convenient methods of EFT (electronic funds transfer)
via internet banking (but please ensure you identify your payment with at least your callsign!) or over the
counter at Westpac bank branches. )
Details of the procedures to be followed are explained in full on the reverse side of the address flysheet that
came with this edition of OTN Journal and can also be found on the RAOTC web site under the heading
‘Payment of money to the RAOTC’. _
#—
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