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Summer is just around the corner and the field is drying out.

Just a couple of house keeping things for your future involvement in
KAMS.

e The bins are a bit difficult to empty each week. Please don’t fill
them with re-arranged models.
o Unless you want to empty the bins each week.
o Whilst on bins. We do have yellow and normal bins. Please
arrange your rubbish accordingly. Ta
e The field always looks great.
o Please don’t fill on the grass as it kills the grass.
e Club Bylaws.
o lIs it time that you had a read of the KAMS bylaws.
o Available on the KAMS website.
e | have been approached by Ray Datodi to write for us to print an
article he is writing about the evolution of Modelling.
o It will run over a number of issues. Thanks Ray
o Ray held the inaugural meeting of KAMS in 1975.



PROFILE - RAY DATODI - Dip. E.E, G.LE, MILCA.

(Treasurer - Inaugural Committee - VARMS No 3)
(Reproduced from Aspectivity November 1972, Issue 30)
(Editor - John Gottschalk)

Here 15 2 man whose imvolvement in asromodelling can only be
described as complete. In his quiet yet effective way, slways projecting
sense of purpose, he has achieved the uitimate evolution of a hobby mto
career. Cumently acting as V.ARCA representamve, Safety and
Techmical Officer of our VARMS Commnuttee, we are all obliged to say;
"Thanks Ray, we are forrunate to bave you with us." Here is his story:-

Wandermg through 2 park m Moonee Ponds on a sunny afternoon in 1950 Ray suddenly finds
himself exposed to the high pitched sound of a small aero engine fitted into a free flight biplane. the "Bite
of the Bug™ is positively penetrating. He simply has to have one of those machines. In order to raise the
necessary chips, paper rounds are taken on, and soon after his first "creanons' are released mrto their
"temporary” element. After ininal failures. success comes evenmally with rubber power, small sailplanes
and even powerad free flight models. Chasing them certainly keeps him fit. He smdies for the Electncal
Engmeering Diploma on a part time basis and also involves himself with Electronics as 3 hobby. Atthe age
of 18 Ray decides to combme the o hobbies - Electronics and Aeromodelling into one, and in 1962 has
his first "Go" at slope soarmgz. He meets Alan Villiers and they have some beart filling (and cracking)
experiences with an "Aens”, (ir vz really an AriecT), equipped with a Hills receiver. The question is; 15 it
mllypossibletogenbedzmedthmgtoﬂ)"" Tmme marches on and after further experiments with single
channel equipment Ray takes on the task of design and construction of his own proportional equipment
His unending efforrs finally culminate on that memorable day in 1967 when he fits his ovn gear mto a
Foka. Itis surely a dream come true when the model instantly obeys every command in true propo fashion.

Towards the end of 1967 Ray meets Peter Prussner and m the beginning of 1968 it becomes clear
that the formation of an association would only be a matter of tme. This becomes reality in March 1968
and new friendships amongst R C. gliding enthusiasts are established through VARMS throughout Victoria
and beyond Alan Villiers, Neil McLeod, John Mamiot, Brian Condon, Lew Abbot, Alan Willis, Ralph
Tabley, Ralph Learmont, Jolm Chidzey and many more, all help to get VARMS off the ground.

Membership increases and in 1ts second year there i1s more work, more effort to stabilize the
organisation. Peter Prussner becomss Contest Director, Ray takes the President’s chair and Alan Villiers
carries the load of Secretary once more, while John Mamiot produces HIGH ASPECT. a magmificent effort
which 15 well recerved by all members and some copies even find their way to England America and South
Africa. Ar the end of the second year, everyone on the commuttes feels the pinch. Ray loses a subject m
postgraduate studies due 1o over-mmvolvement yat thers 15 almost no time for model building. He teams
with Geoff Whatley and they take on the supply and service of TRIO equipment. Bob Young from
Silvertone in Sydney offers the Victonan Agency to Ray and he accepts it after a3 period of careful
consideration.

Ray 15 now Field Manager for Silvertone Electromics in Victoria. and despite all his other
commitments with various orgamisations, he has, with others, just recently formed the Keilor & District
Model Aircraft Society (KD MAS.) which has already 28 members and is rising steadily. Ray and his
wife Pamela and their thres children live in a charming home in Kailor. The flying stable consists currently
of a superbly builld Cirrus, a scratch built aerobatic model and a Wanksl powered fun machine. He s
determined to have a complete rest from all official comnuttee work next year and concentrate on his
fanuly, model building and ... yes, you are night ... FLYING.

NOIE: Ray evenruall moved ro W. A. (approx 1974) and waz msnumenral m forming The Wesr Australian
Model Soarers with a memberzhip of 35. He later came Firsr ar the 84/35 Nat:z (F3B) fliing a Ricocher.




THE RC EVOLUTION 1955-2021
By Ray Datodi

PREAMBLE

Many times | marvelled at how fortunate I've been to experience the exhilaration of being part
of the pioneering days of model aircraft radio control. Today one is able to simply purchase RC
equipment that offers the modeller a fully proportional remote control system that is simple to
install, facilitating the secure flying of a model aircraft with a level of precision and reliability
limited only by the aerodynamics of the machine and the skills of the pilot. In the mid 50’s
commercially available RC systems were non-existent one had to build one’s own or fly free
flight! To many, how it works is of little interest, as long as it works! Others may well be curious
as to how the “mystique” of being able to slowly move a control stick and, as if by magic,
observe the faithful, proportional response of the chosen control surface evolved from having
no remote control to today’s highly sophisticated systems.

It is difficult to say with any certainty when radio controlled model aircraft first flew. The
possibility of radio remote control was appreciated almost as soon as the first demonstrations of
radio itself, the credit for the first to suggest radio control of aircraft may belong to Patrick
Young Alexander as early as 1888. Nikola Tesla patented a radio-control scheme as early as
1899. In 1917 Archibald Low as head of the RFC Experimental Works, was the first person to
use radio control successfully on an aircraft. It is interesting to note however that the idea of
applying radio control to models appears to have initially come from radio engineers, not from
aero modellers. American radio periodicals first published articles on the subject in 1934.
Progress was limited until the early 50’s when a British valve manufacturer introduced a
miniature thyratron valve. Using this valve in his own design receiver, Geoff Pike of Nottingham
established an RC world duration record in 1954.

| recall that in 1955 at the tender age of 16 years | was totally infatuated by the dream of
remotely controlling, what where then free flight models. In the middle 50s Aero Modeller
magazine ran a single column headed “RADIO COLUMN” publishing ideas, discussion and some
simple electronic circuits. To many this small column was just for the “geeks” and had no real
future! As experimenters gained success with their ideas, the ever-increasing technical
expertise required more and more space in the magazine, the single column grew to a page, the
single page grew into multiple pages and the pages became magazines. The pessimists were
wrong! Very, very wrong!

EARLY DAYS

Where and when did it begin? How simple was the first radio control system? My involvement
with RC was pre transistors (scary thought), “miniature” valves were the
order of the day requiring voltages of 22volts to 45volts for the receiver (RX)




and 90+ volts for the transmitter (TX) that comprised a ground based metal “box” measuring
approximately 300mm x 300mm x 250mm with a tuned 2.4M vertical antenna (1/4 wave
length). The TX’s ON / OFF signal was activated by a push button on the end of a 2M cable
plugged into the metal case housing the TX applying 90V to the circuit.

The RX was a single valve “sup regenerative” receiver broadly tuned to 27 MHz having a band
width of up to 1MHz, that is to say that the RX would respond to any signal in the range of
26.5MHz to 27.5 MHz, making the RX very susceptible to interference and most definitely only
one TX switched on at any one time! So now we had a radio link, send a signal receive a signal.
Now what? How can this invisible radio frequency signal be made to do something “useful”?
Close observation of the behaviour of the valve in the super regen. RX disclosed that the tiny
current, by about 10mA to 15mA (1milliamp [mA] = 1/1000 amp) passing through the valve
dropped by 3mA to 4mA on receipt of a signal. A tiny change but now we had something to
work with, a change in electrical current!

THE RX CONTROL MECHANISM

Conversion from electrical energy to mechanical energy can be achieved via “electro
magnetics”, by utilising the attraction of a magnetic field surrounding an electric current, so the
RELAY was born, a magnetically activated electrical switch. Since a relay’s operation is
controlled by the magnitude of the electrical current flowing through the relay’s copper
winding (coil), then by placing a relay in the RX’s valve circuit we now had a means of switching
an external circuit on and off via the RX’s relay contacts in synchronism with the TX signal being
turned on and off. Simple? Yes and NO. Since the change in valve current was so small, 3 to
4mA in a base current of 10mA to 15mA, setting a relay to operate reliably over such a small
variation in current was no mean feat! Still that’s all we had available to us at the time!

PREFLIGHT TUNING

Before proceeding with the rest of the “mechanics” in the aircraft, let’s review the procedure
that had to be adopted before each flight! Due to the instability of the “tuning” circuit (tuning
varied with temperature and battery voltage) the RX had to be tuned to the TX before each
flight, yes before each flight. The procedure involved the connection of a milliamp meter into
the RX battery’s supply lead enabling one to view the change in signal current with the TX on
and off. With the TX at a distance from the model and the model held at
shoulder height and the TX switched ON, the RX was tuned so as to achieve the
maximum “dip” (reduction) in valve current. With a bit of luck, the RX’s relay
would change state causing the relay contacts to close. With the TX OFF and a
bit more luck the relay contact would now open. Was all this “messing around”
worth it? You bet!!! RX current measurement was achieved using a milliamp meter connected
in the RX battery supply circuit by removing a “shorting” plug mounted on the side of the model
and inserting the meter in its place, then reversing the procedure at the end of the tuning
process.




THE CONTROL MECHANISM

The reader must bear in mind that RC was being developed with no previous RC background experience,
the pursuit was all truly pioneering. An array of simple but ingenious mechanism designs began
appearing in magazines suggesting various ways of utilising the relay’s switching sequence to activate
control surface movement. Early mechanisms or actuators were “rubber powered” converting the
energy stored in a wound rubber band (as in rubber powered free flight models) to rotational
mechanical energy to move a control surface, directional control of the aircraft was initially by rudder
only. Single channel RC was borne!

In the late 50’s and early 60’s the commercial prospect of RC was by now being sensed by companies
involved in manufacturing electronic devises, commercially available rubber powered actuators,
“escapements”, began appearing in the hobby shops. The actuator’s mechanism comprised a copper
wire coil over which was mounted an “L” shaped soft iron arm approximately 20mm x 20mm x 4mm,
spring loaded to maintain an air gap between the lower arm of the “L” and the copper coil. With a
voltage applied to the coil the lower arm of the “L” is magnetically attracted to the coil resulting in the
“L” pivoting by approximately 5°  and releasing the actuator arm that would rotate under the torsional
force of the wound rubber band.

LEFT CENTRE RIGHT




The “L” shaped mechanism was designed to recapture the rotating actuator arm limiting the rotation to
approximately 90°. A crank at the end of a torque rod, connected to the actuator, would move the
aircraft’s rudder to the left or right, holding the rudder in that position until the actuator coil was de-
energised. De-energising the actuator coil would release the “L” shaped arm freeing the actuator arm to
return to its original position by rotating through the remaining 270° returning the rudder to its original
neutral position.

Actuators were normally 4.5V operation, necessitating yet another battery in the flight pack that
consisted of one 22.5V or 45V battery to power the valve, a 1.5V battery to power the valve’s filament
as well as a 4.5V battery for the actuator. The RX relay’s role was to switch the actuator ON and OFF
under the command of the TX.

The desire for more control functions created the evolution of cascaded actuators with actuators
switching other actuators to operate engine speed, full speed or idle, as well as elevator. To operate
these complex cascaded actuator systems one needed exceptional reflexes. The trick was to operate the
TX’s ON/OFF button at a speed that matched the actuator’s rotational speed so as to arrest the rotating
output crank in the desired position (this varied with rubber tension on the actuator mechanism), ie
Right rudder, Left rudder, Engine fast, Engine slow, Up elevator, Down elevator. Tricky you think? You
better believe it!! With all the variables, ranging from RX tune to “finger” trouble, three flights without a
CRASH was nigh a miracle!

Normal single channel TX button sequence would be, for “Right Rudder” — ON —HOLD — OFF, for "Left
Rudder” — ON — OFF — ON — HOLD — OFF. Since the mechanism would result in full throw of the rudder
any semblance of “proportional” control could only be achieved by controlling the time the signal was
held ON, ie the shorter the ON time, the “smoother” the turn. Such control was known as a “Bang —
Bang” system since the flight control surface was either OFF (neutral) or ON (full throw).

To simplify directional control of the aircraft, TX’s could be fitted with Pulse Control boxes (if one was
able to make one’s own) where electronic circuits generated the ON — OFF — ON sequencing allowing
the pilot to simple push a control switch lever to the Right or Left and the control box would sent the
appropriate pulsed commands to the TX. The reader can extrapolate the above to gain an appreciation
of how messy it became to derive multi function control utilising cascaded escapements. The never-
ending drive for improvement lead to motorised actuators where the rubber band was replaced by an



electric motor. The method of pulse control and pulse sequencing remained the same. The Bonner
Duramite servo being a leader in the field for many years.

RADIO LINK DEVELOPMENT.

In summary, the “super regen.” RX previously mentioned in the introduction was tuned to the
TX’s 27 MHz transmitter frequency and upon receiving the 27MHz signal the current through
the relay in the RX dipped in value causing the relay to change state. In other words with no
27MHz signal present the RX relay current held the normally closed contacts opened. On
receiving the signal the RX relay current would drop resulting in the normally closed (low or no
current) contacts to return to the closed position. Here we have a situation where a fairly
sensitive RX is “listening” for a signal and with its inherently broad bandwidth, ready to respond
to any signal within its “grasp”. I’'m certain that the reader would be familiar with the sound
emanating from a car radio when tuning between stations (particularly on AM radio), when a
station is selected, the background noise significantly reduces, the difference in the background
“noise” and the radio station’s transmitted signal is known as the “Signal to Noise Ratio”. In the
case of the super-regenerative RX, with the TX off, all the RX would hear is no signal “noise”.
This mode of operation was very precarious since the RX is extremely susceptible to stray
signals resulting in “glitches” or even worst full rudder throw causing the model to spiral into
the ground! There had to be a better way!!!



KAMS General Meeting
Date 18" September 2021
Time 1PM
Venue KAMS flying field Oldbury

ATTENDED Peter Stephen, Les Murphy, Ric Stephen, David Shue, Ken Heinz,
Terry Hunt, Dave Trewarn, Piers Culley, Keith Williams, Barry Williams, Peter
Easdown, Ken Greaves, Gavin Wilkins, Carl Clements, Craig Mckinley, Clive
Stone, Ted Khinsoe, Geoffrey Doughty, John Phillips, peter maddren.

Apologies Brian Krause, lan Johnson, Nigel Molyneux, Gary Turna
Minutes of Previous meeting
Published in last slipstream
Accepted Moved Terry Hunt
Second Gavin Wilkins
Matters Arising from the Last Minutes

e Letter sent to Serp/Jarrahdale about trees along road at entrance.
o Reply received indicating registration and passing to relevant section.
e Club freezer purchased.
o Borrowed freezer returned to Dave Trewarn with thanks from the
club.

Treasurers Report

e Large Payments for the month
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o Building materials for shelter

o Council Rates
o Weather station

o Freezer
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Accepted Moved Carl Clements
Second Gavin Wilkins
Secretary Report
Correspondence in:
Shire of Serpentine/ Jarrahdale response

Correspondence out:

Shire of Serpentine/ Jarrahdale request to trim trees along road
AWA/MAAA Routine
Safety Officer Report

A few issues reported to the meeting by the safety officer

e Lost models over the boundary.
o Care needs to be taken not to fly large circuit patterns.
o Crashed Models into neighbour’s area could impact on the club vs
council and ongoing approvals.
= Please monitor
¢ Noise of models.
o Sadly a reoccurring problem which creates much conversation.
o Please be aware of the requirements.
o There are sound metres available for checking.

e Reference to Club Bylaws

o You might be challenged by a club member or safety officer about a
possible problem.

10



o Please don’t just arc up about the fact and cause friction between
the parties.
o Work through the problem
o Club rules must be complied with
= Available on the KAMS web site.

Field Manager Report
Nil
General Business

e Completion of Pits hanger work.
o The club pits work has reached the final stages.
o The work and results are great. Thanks to all involved.
e Operation of the sea containers into the future.
o It was always intended to use the sea containers for the use of
storing models as required by the members.
o One option is to split the containers into 4 useable bay areas
and rent out to members.
e Expressions of interest.
o Do you have an interest in renting from the club a bay area of
the containers?
o The KAMS committee would like to be informed on the
interest level in renting out of an area.
o If you do have an interest in the sea containers/model hanger
could you please indicate to the KAMS secretary? Ta
e Motion
o Inrecognition of Dave Trewarns work on the pits project he
has been awarded by the general meeting the use of a half a
sea container/hanger for the next 12 months.
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Meeting Close 1.35 PM
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