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ELECTRIC POWERED
RADIO CONTROL

FLIGHT

THE electric driven model aircraft
has been a dream of aeromodelling
enthusiasts for many years and those
of us whose memories go back to 1957,
will recall the interest created by the
Taplin flight that year. Since then
there have been various attempts to
produce a practical electric aircraft for
the average modeller, but these have
only had limited success. Students of
the type will not need reminding that
the main problem is the weight of the
electricity required. In other words,
each ounce of battery will deliver so
much power and no more. Recharge-
able batteries were desirable to keep
costs down, but initial costs and high
weight discouraged much experiment.
Over the years a few models have
appeared both free flight and R/C,
some items like the free flight ‘Electra’
which was powered by a ‘one shot’
water activated battery, were actually
marketed for a time. While most of
them could be rated as a considerable
achievement, their cost and limited
performance reduced their appeal to
the average aeromodeller. Aeromodel-
ling however is one of the last strong-
holds of the ‘rule of the thumb’
engineers, who tend to substitute
imagination and informed guesstima-
tion for slide rules and graphs. We
get a great deal of pleasure out of
having a try at the impossible, even if
the project eventually fails, Success
makes it even more worth while,
It would not be easy to write a
complete instruction that would enable

By Peter N. Bragg

the reader to build an electric flying
model mainly because the availability
of items such as suitable electric
motors may vary according to where
the reader lives, However I feel certain
that anyone living within reasonable
distance of a good model shop or
ex-government surplus store would
have little difficulty in duplicating or
even improving on the R/C flights I
have made so far. For this reason I
have confined this to a description of
what I did (and the clangers I dropped)
in addition to detailing, where possible,
the essential equipment used.

For some years I had wanted to
try my hand at electric powered R/C
flying. Reading Philip Connolly’s
article in ‘Model Boats’, March 1972
issue, on the new rapid rechargeable
Saft cells gave me inspiration. I
started the project in early November
1972. First consideration was a suit-
able motor. The ‘Sea Wasp’ boat
motor looked promising, but price
quotes for motor and batteries I
required came out at nearly £35,
rather high for an experiment which
might not work. Besides, as a penny-
pinching skin flint, T have a reputatmu
to keep up. So I started a session of
hunting around shops for cheap
electric motors and reducing those I
possessed to little better than scrap.
By the beginning of February 1973, 1
had a promising motor, a Mabuchi
36D, rewound with 28 swg wire, plus
some hopeful calculations, based
mainly on dry battery performance.
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This was one of the motors used in
the Esher DMFC indoor RTP sessions.
I promptly sent off for a set of Saft
VRO5AA batteries, full of high hopcs
for the following weekend. Such is
optimism. After several phone calls,
the order finally arrived in mid March.
I dug out my calculations and dusted
off the motor, gave the cells a full
charge at the ten hour rate and
hooked up and switched on. Looking
at my notes I knew I could expect an
increase from the 11 watts produced
earlier. Even so I was a little surprised
to find I was holding a handful of
instant hurricane turning over at
about 27 watts. The budgerigar was
even more surprised when the pro-
peller came adrift and crossed the
room even faster than he could.

At this stage I decided it was rather
a waste of time to classify performance
on the basis of wattage. This might be
OK for boats and RTP planes, but
R/C model aircraft have different
requirements. The all up weight of
the model would be limited essentially
by the thrust produced by the motor
combination used. The current con-
sumed by the motor would decide the
powered flight duration. These were
the two important factors.

Pic.1

Motors used. Ma-
buchi 36D at rear.
The three others are
Scalextric. All show
8BA threaded rod
shaft extensions, as
described in text. The
left hand pair of
motors have alumin-
ium clips and wedges
made from balsa TE
offcuts and are ready
to be fitted straight
on to a model as
shown in Pic. 2. They
are both wired In
parallel to the PP3
press stud type plug,
which will link them
with the switch and
drive battery in the
fuselage.

Considering the batteries first. The
capacity of VROSAA cells is rated at
soomAH for a full charge at the ten
hour rate. Bearing in mind the current
I would be taking from them it would
be better to calculate the battery
capacity in terms of amp/minutes.
Therefore the VRO5AA cells had a
capacity, on full charge of 30 amp/
minutes. This may sound a lot, but it
should be remembered -that capacity
drops if a rapid recharge rate is used.
According to information from Saft,
the capacity of the VRO5AA cell
drops to 40% for a three minute
charge, at the recommended Ultra
Rapid Rates. Therefore after a three
minute charge at § amps, the drive
battery should have a capacity of
12 amp/minutes and in theory could
supply 6 amps for two minutes. Of
course the battery does not work
quite like this. It would start at a high
current and tail off over a longer
period. This is fine for flying, the high
initial current getting the model up
there and the diminishing power
helping to stretch the glide.

Although the motor appeared to be
quite ferocious on the hand held run,
the thrust when checked on a simple
test rig was just 24 oz for a current
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consumption of 6 amps. Using strictly
‘rule of thumb’ methods I estimated
that the model design I had in mind
would fly adequately with an all up
weight equal to four times the thrust
in ounces. While some modellers might
favour a more scientific approach, I
think there is a time and a place for
lengthy mathematical calculations but
for this particular project they would
prove little and achieve less. Besides,
such calculations need to be based on
results obtained from superior and
therefore expensive test equipment to
have any real meaning. Having worked
out that the model should have an all
up weight of 10 0z, one then subtracts
the weight of the 6} oz. motor/drive
battery combination which leaves 3}
oz. for the model and radio !!! Not
very encouraging but it was at least a
start. I decided that at least I could
produce a free flight model which was
half way there and as I am a free
flight sports flier as well as R/Cer, I
decided that it was good enough for a
start, T would fit it with radio and try
power glide tests to decide how to
proceed from there.

The type of design to use was a
simple decision. A simple semi-glider
type with a pusher engine on a pylon,
would make the most efficient use of
the limited power output. Alternatives

Pic. 2

The temporary test
installation in the 42~
span ‘'Mij’ soarer.
Switch and charge
socket were left loose
as shown. The ‘Mij’
weighed 26 oz. com-
plete with S/C radio,
motors and 6 wvolt
VROBAA drive bat-
tery. Intended for
powered glide tests
only, not powered
flight. Did eventually
stagger into the air
for a very brief flight
at nearly 30 oz. with a
12 volt VROSAA drive
battery.

considered were, pusher motor
mounted on fin, untidy and might
cause CG problems, or two pusher
motors mounted on the wing trailing
edge, better but I only had one
Mabuchi 36D and could not obtain
another at that time. A conventional
nose mounted (tractor) motor instal-
lation was not considered because it
would require an undercarriage, a
flexible motor linkage and bearing for
the prop shaft and worst of all, the
motor output would be restricted by
the fuselage. All this could wait, better
to keep experimental models as simple
as possible at first. Experience gained
with the old valve R/C outfits years
ago helped. It is a similar situation, a
light weight model required to operate
with a heavy battery load.

The model was constructed almost
entirely from medium/soft %" balsa
sheet, Obvious exceptions were the
wing spars, TE and LE. The motor
was pylon mounted on a 55" ply plat-
form. Tip fins were used to help
prevent the %" tailplane warping,
these were simply %" wide strips of
hard 4" balsa. The model was
covered with light weight Modelspan
tissue and finished sparingly with clear
dope, banana oil and colour dope trim.

The radio gear I intended to use was
the single channel MacGregor MR50

Pic. 3
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Single motor model,

used Mabuchi 36D

motor, held on pylon
with rubber bands.

superhet receiver. To check inter-
ference rejection I draped the receiver
aerial over the drive motor, sw:gchcd
everything on and all functioned
correctly. The control setup I would be
using was rudder only, operated by the
Instant Rudder system, which was
described in RCME March—July
1972 issues. I have never had to
worry too much about radio weight
before, but I would have to reduce it
to 2 minimum for this model. Obvious
target for weight reduction was the
servo and its battery, as the receiver
battery (9 volt PP3) and receiver
weighing 3 oz. together, are virtually
at an irreducible minimum. Usual
arrangement in most of my models is

Pic. 4

Electric R/C flying §
model aircraft power-
ed by two Scalextric
motors capable of six
minute plus flights.

to use a 48 volt DKZ 500 for the
servo. Using DK 225’s instead would
reduce the weight of the battery pack
by approximately 3 oz. Apart from
this, I found it difficult to C.ut_t‘he
weight without reducing the reliability
and performance of the servo. So I
settled for a total radio weight of
7% oz. for the time being. After all I
might be wrong about the power
available, the model might soar like a
bird, even with nearly % lb. of radio
for all I knew, although I suspected
it would fly like a concrete slab. By
now I was halfway through con-
structing the model described, when
by a stroke of luck I came across a
large supply of cheap ex-slot car
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motors labelled ‘Scalextric’. 1 bought
several and carried out some tests. I
found that two connected in parallel
to the 6 volt Saft battery were capable
of producing 4 oz. thrust from about
5 amps current. This was so promising,
I decided to try this combination for
the first air tests, using my 42" span
S/C soarer. At 26 oz. all up weight I
did not expect the model to fly, but
I hoped it would give me some idea
of what to expect. I was able to use the
most efficient setup of all, twin pusher
motors on the wing trailing edge.
Before the two motors were mounted
on the model they needed to be fitted
with propeller shafts. First the prop
shaft was made by extending the
motor shaft with a I of steel
threaded rod (8BA) soldered into a
short length of brass tube, which is
then soldered onto the motor shaft.
Before the propeller was bolted onto
this, the motor had to be run on low
power to check that the prop shaft
was running true. By placing a file flat
on the end of the prop shaft while it
was running, it was possible to get a
turned finish that would indicate the
direction and amount of any error in

Pic.5

- Twin motor electric
R/C flying model dis-
mantled forservicing.

the prop shaft rotation. This job and
that of balancing the propeller, are
both quite important. A prop shaft
out of true, or an unbalanced pro-
peller, can reduce the thrust by as
much as 20 per cent. Next the two
motors were fitted to the wing TE.
These were very simply mounted by
taping each to an aluminium strip and
then bending each strip to form a clip,
to fit around the TE. This clip was at
first only taped in place until the
model’s flying trim was satisfactory,
then the clip was fixed in place with a
spot of epoxy. A scrap of TE offcut
glued to the wing TE, was used to
level the motors so that their thrustline
was roughly parallel with the wing rib
base line. The absence of fuel and
heavily vibrating moving parts makes
a light weight mounting like this quite
workable. A pair of PP3 type press
stud connectors linked the motors on
the wing to the battery and the switch
in the fuselage, enabling the model to
be dismantled easily for packing. The
motors of course were wired in
parallel and both rotated in the same
direction. All wiring had to be kept
as short as possible between the
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motors and the drive battery, other-
wise power would be lost.

So the great moment arrived and I
stood on Epsom Downs ready for the
first test hop hoping that no member
of the Esher or Epsom clubs would
turn up and laugh himself sick
at the latest folly. Up to now I
had kept quiet about my latest
project. They are a very conservative
lot round here, with few exceptions. If
your model does not look something
like a ‘Kwik FIi’ you are way out man!!
Let’s face it, I could think of plenty
of convincing reasons why an electric
model would never fly, myself. In this

simistic mood I switched on the
radio and then the motors and launched
the model. The results were very
encouraging indeed. Although as I
rightly expected, the motors had
insufficient power to keep the model
airborne, they were capable of pro-
longing the glide sufficiently to get a
good idea of flight characteristics.
Using twin motors appeared to present
no flight control problems. The power
output varies considerably over any
one flight, but as the motors are con-
nected in parallel circuit to a single
battery, they remain ‘in step’ over the
whole speed range. As a free flight
sports model enthusiast, I can see
that this arrangement has great
potential. Scale free flight would also
benefit. Think of all the twin types
that can now be modelled. However I
digress. While it was certainly evident
that a free flight model could be
flown, I was aiming at R/C. Even my
lightweight and more efficient model
still on the building board looked as
if it would be still a bit under powered.
I decided to order more batteries. This
time I was assured that the order
would be dealt with promptly by
return of post. I only had to wait three
weeks for it.

While I was waiting, I carried out
more flight tests, during which it be-

came obvious that, in contrast to the
static bench tests at home, the 36D
and the Scalextric motors were mote
effective in the air with a Thimble-
drome 44 % 2 prop, than with the 6 < 4
I had been using up to then. Another
important point which became ap-
parent during the series of tests, was
the ability of the batteries to produce
heat and lots of it. Hardly surprising
when you consider the power they
store and the rate at which they can
discharge it. The batteries can get
quite warm when the motors ‘run
them dry’ during a normal flight. The
danger arises if they are shorted out or
overloaded. This condition can occur
if the motors are stalled while the
batteries still have power. So be
warned, it could be a fire risk. When
this happened to my heavy test model,
the couple of minutes it took me to
reach it and switch off, were sufficient
to burn out a motor and char the ply
doublers inside the fuselage black.

In the meantime, I was now
finishing the model mentioned earlier.
As far as the motor layout was con-
cerned, obviously the twin motor lay-
out was going to be the more efficient,
but as I had nearly finished a single
motor version, I might as well try it.

When complete the electric model
(Pic. 3) weighed a fraction under the
target weight of 20 oz. and this time
the powered glide was considerably
prolonged, not quite powered flight in
fact. After a few more tests, I decided
to convert the model from single
pylon mounted motor, to the more
efficient twin pusher layout. Once I
had installed the two motors on the
wing TE, the twin fins on the tail
became an unnecessary handicap and
were promptly removed and then
replaced by a larger single fin. The
model now looked as shown in the
three view drawing and Pic. 4. Again
the trip to Epsom Downs after work.
By now the regular fliers there were
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CHARGING CIRCUIT

Fig. 6
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The two switches
are double-pole, two-
way, types mounted
on a paxolin panel.
They should be able to
switch 5§ amps at 12
volts. | used a polar-
ised plug for the air-
craftcharging socket,
to prevent firework
displays. The drop-
ping resistor is made
from an electric fire
element, as described
in the text. The cor-
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probably getting used to yours truly
and the non flying machine. A quick
check, switch on and launch. Marvel-
lous, it flies, just! After a hundred
yards or so, it sank to the ground, only
the shortlived battery peak would keep
the model airborne. Although the
flight was short, a bare transition from
the powered glide of previous tests, I
now felt that I had made a successful
flight. All I had to do was to increase
the power without increasing the
weight, which was now nearly 21 oz.
with the two motors. Not easy but
there was an answer. I would have to
swallow my dislike of sequential
actuators and use a rubber escapement
at least for the moment. Trouble is
that S/C sequential and selective
actuator systems are much more
vulnerable to outside interference,
than the simple pulse rudder only
system I use and such a heavily loaded
fragile model would be wrecked by the
lightest crash even from only a few

rect length had to be

found by trial and

error, using a 0-10
ammeter range.

feet up. Despite my opinions, I
possess a tiny but very reliable rubber
driven escapement, which I made
about ten years ago. Substituting this
for the pulse actuator and switcher
helped to bring the weight of the model
down to 17} oz., but the arrival and
installation of three extra VROs5AA
drive battery cells, pushed it back up
to 20 oz. I had managed to increase
the power from 6 volts to 9-6 volts and
still reduced the weight by one ounce.
Better still, a brief check on thrust
produced showed that it was now just
over 6 oz. Things were definitely
looking better,

One snag remained. This concerned
the Ultra Rapid Charging procedure
on the flying field. My flying field
charging power source is a 12 volt
7 amp/hour Yuasa motor cycle bat-
tery. This fits neatly into the small
holdall which also serves to carry the
rest of my flying gear. When the
voltage of the aircraft batteries was
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raised to 96 volts the 12 volt power
source could no longer produce
enough current for the Ultra Rapid
charge. One solution to this was to buy
another 12 volt battery and raise the
charging power source to 24 volts, but
the object of the exercise was low cost
and simplicity, so lugging two motor
cycle batteries around the flying field
didn’t appeal much either. Simple
answer was to split the aircraft battery
pack with a simple centre-tap and
charge each half separately, for the
same length of time. Two double pole
two-way switches were mounted on a
small paxolin panel and wired up as
shown in Fig. 6. This switch arrange-
ment enabled the charging battery
power source, to be connected to
either half of the aircraft battery or
across the whole aircraft battery for
the purpose of trickle charging it. A
dropping resistance was required to
bring the charging current down to the
5 amps required to Ulra Rapid
charge each set of four VROsAA cells.
Four strands of electric fire element
were twisted together to make one.
It can get very hot as it dissipates
about 35 watts, and should be mounted
so that it cannot burn anything,.
Having just finished the charging
arrangements, I packed up the model
and flying gear early one Sunday
evening and headed for Epsom Downs

Pic.7

Author P. Bragg fly- }

ing twin-motor elec-

tric powered R/C
model.

once more. I checked the model and
then I was ready to launch. All clear
on yellow, switch everything on and
launch. Model dips a bit, then appears
to maintain height. I apply rudder to
bring it back before it lands, obviously
no great improvement on previous
flights. Suddenly I realised it was
gaining height. By the time it passed
overhead it was 30 ft. up and climbing.
Then followed a couple of minutes of
slow but steady climb. The only other
engine running at that time cut out
and all that could be heard was a
whispering beat of the twin electric
motors. The model landed after 6 or
7 minutes and was promptly recharged
again for another two minutes. This
time clubmate Brian Faithful was on
hand with the camera. Once again it
was airborne for several minutes. I
have had a lot of enjoyment out of the
last 23 years of continuous aero-
modelling, but these couple of flights
were among the best moments.

What comes next? Well, obviously
there are more improvements to be
made and I am still both flying and
experimenting with electric model air-
craft at the time of writing. The simple
graph and table, Fig. 8A and B illus-
trate the results obtained so far, using
the successful twin motor model.
Observe that the table gives the initial
peak thrust only. Although it would
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|0oz.

Fig. 8A

The graph and table
show the results of
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42 in. span electric
powered R/C model

BY PETER BRAGG

Proton

tests with two Scal-

o

extric motors fitted
with Thimbledrom 4
%2 props and run o

battery packs using
Saft VROS5AA re-

chargeable cells. The
results were obtained

using very limited
test equipment and
were intended as a

very rough guide only.
So no great claims

N

can be made for ac-
curacy. Aircraft maxi-
mum all-up weight

S | limits are theoretical

only, but practical

tests appear to bear
them out.

2 3 4

Duration Minufes

appear that the 9-6 volt/twin motor
combination would fly a 26 oz. model,
reference to the graph will show that
this would produce only a short flight.
The 20 oz. model will produce a six
minute plus flight, but obviously the
first couple of minutes are the most
effective, output after that merely
assists the glide. As far as motors are
concerned, the twin Scalextric motors
came from Proops of Tottenham
Court Road, London. They are ob-
viously second hand slot car types and
I hand picked a few as some looked a
bit ropey. However all those I have
used have given the same results with
no modifications, special matching or
rewinding necessary before flying
them. I feel sure that there are other

8 Minutes

motors that can be used. The slot car
types are probably the best choice.
Some may cost more or require
rewinding but may even produce
better results. Some time I might try
some. The real breakthrough is the
batteries. Saft were very helpful with
information and deliver promptly,
but they will not deal with orders
under £10 at the moment.

Electric powered model aircraft
have a long way to go yet, but offer
plenty of opportunities to those who
enjoy experimenting with something
different. Their development so far,
might be compared with the early gas
models. At the moment it is a question
of design plus a search for suitable
motors which can use the batteries

BATTERY | NOMINAL | INITIAL PEAK | INITIAL PEAK | 2 MOTORS | AIRCRAFT Fig.8B
PACK VOLTAGE CURRENT THRUST + BATTERY MAXIMUM
VROSAA AMPS oz. PACK ALL UP WEIGHT
CELLS WEIGHT LIMIT. OZ.
0zZ.

2 2.4 1.7 /4 5 a

3 3.6 2.7 5 5.3/4 8

4 4.8 a7 2.3/4 6.1/2 I

5 6.0 4.7 4 7.1/2 16 —

5 7.2 5.7 4.3/4 8.1/2 19

7 B.4 6.6 5.1/2 9.1/4 2

g Z.é 7.8 6.1/2 10 26
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available now to the greatest advantage.
With restricted time and little in the
way of test instruments, it is difficult
to compare performance with con-
ven_ti(mal IC motors, but from ex-
perience the performance of the model
described suggests an initial power
thrust equivalent to my old Mills 75.
Of. course this is with power unit(s)
weighing 10 oz. and delivering a
slowly declining thrust output, like
that of a rubber model.

Perhaps before long, we will see

) I]'_ L

!Jettcr_ batteries. Research is already
intensifying in that direction. With
the growing concern about the worlds
dwindling resources and pollution
problems, the development of electric
storage batteries will become a priority.
Aviation has always been based on oil
fuels. It is an interesting thought that
the electric powered model aircraft of
today, like so many products of this
particular hobby may be the fore-
runners of the air transport of
the future,



TWIN-
ENGINED
MODELS

IN this article, I should like to discuss
some of the problems encountered
in radio controlled twin-engined air-
craft. I use the term ‘twin-engined’ in
the conventional sense, rather than to
describe ‘in-tandem’ types such as
the Matra-Moynet, Do0335, Cessna 337
etc., in which the problems are less
difficult to resolve.

Why twin-engined? In larger full
size aircraft, one is forced to employ
more than one engine, not only for
safety and reliability reasons, but also
in order to have more power available.
This doesn’t apply where the total
cylinder capacity is limited to 10 c.c.:—
two 5 c.c. engines will together create
new problems, while developing no
more power than one 10 c.c. unit.

There are two good reasons how-
ever, for indulging in twins: first, to be
different from everybody else, and
secondly where the model must look
authentic. Radio controlled twins are
very spectacular: the noise is un-
forgettable, while it is a thrilling enter-
prise getting them to fly, in view of the
numerous difficulties. These are re-
viewed here, with remedies where
possible.

Vibration

This is the first problem, since the
engines in a twin are fixed to the wings,
where structure is lighter and less rigid
than the average fuselage. Vibration
is then less dampened and the whole
wing forms a ‘resonance box’. With
two motors turning at even slightly
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By Francis Plessier

different speeds, the combined vibra-
tion (fluttering) can reach considerable
amplitude. While a two-cylinder en-
gine vibrates less than a large single
cylinder, two engines vibrate more
than one by itself.

It is essential to use all available
means to overcome that destructive
vibration. This begins with the choice
of engines; some vibrate more than
others. Balanced wooden propellers
must be used; unbalanced spinners
should be avoided. Engine-mounts
must be sufficiently heavy and strongly
reinforced with glass-fibre, and should
be built well into the wing using many
stiffeners. Best results are obtained if
the wing itself is a core of expanded
polystyrene skinned with balsa, rather
than of conventional construction,
which though light, is more subject to
vibration. In addition, great care must
be taken in the installation of radio
equipment to avoid damage—mount-
ing servos, receiver and cut-out
switches in foam rubber. All wires,
connectors etc. should be protected
flexible material, and insulated with
plastic foam, thereby eliminating the
possibility of breaking of a wire due to
vibration.

Asymmetric Power

Sooner or later, one engine is going
to stop in flight, but this need not
necessarily result in disaster. We need
to analyse what is happening under
asymmetric power,

Both performance and flight charac-

- E—

e e .
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teristics are affected at once. From the
point of view of performance, loss of
half the power means that the aircraft
no longer flies level. On our models
which are generally somewhat over-
powered, there is still enough power
from one engine to maintain flight. On
the other hand, there are many pro-
blems associated with flight character-
istics, Suppose the aircraft has just lost
an engine—although on two engines
it was flying straight, there is im-
mediate loss of traction on, say, the
left, plus the drag of the dead engine
and its stationary propellor. This sets
up a turning moment in the direction
of the stopped engine. Fortunately, by
a weathercock effect, the drift is able to
maintain the aircraft on its course, but
produces a strong drag, so the aircraft
flies crabwise. This is not awkward in
itself, but as in general an aircraft has
dihedral, the drag is translated into a
roll, and the aircraft tries to incline

Fig. 1

Running

Fig. 2 | :

Traction

Distance

itself towards the stopped engine. This
effect is aggravated by the loss of lift
brought about by reduced airflow over
the wing on account of the stopped
propellor. This is very serious, as the
wing drops, and the aircraft gets out
of control, spelling disaster at low
altitude.

It is important to appreciate that the
turning moment, calculated on the
product of thrust X distance from the
centre of gravity, is inversely propor-
tional to speed, or decreases with
increase in speed, since the power
output of the motor is constant. On
the contrary, aerodynamic effects of
the rudder and aileron tail off strongly
with speed, and the controls become
lighter. It is therefore easy to under-
stand how the asymmetry can be
readily corrected at high speed, but
becomes more and more serious as
speed is reduced. There comes a
moment when it is no longer possible
t0 maintain control of the aircraft.
This corresponds to the minimum
controllable speed which every twin-
engine pilot must know exactly, for if
his airspeed on one engine drops
below this, he is as good as dead. This
kind of accident was frequent on ‘bad’
twins, but every effort has been made
to reduce the critical airspeed as much
as possible. The problem is solved if this
can be brought below stalling speed, in
which case control can always be main-
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Twin-engined aerobatic R/C model fortwo5c.c. Scale 1 = "I 2
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RADIC MODELISME (FRAMCE]

tained. Flying technique is the same on
single engined models—it is worth re-
capping; on only one engine, keep an
eye on speed at all costs.

Given sufficient speed therefore, the
aircraft will fly on one engine. It is
necessary to trim the rudder to correct
the drag, and similarly to apply
opposite aileron, to prevent loss of
control. The trim controls can be
sufficient for this, the plane flying
crabwise, tilted slightly on the side
of the good engine.

Improvements

An obvious way to reduce the asym-
metric effect is to reduce the turning
moment. Orientation of the motor
axes outwards has practically no effect,
as the axis/C.G. distance remains
virtually constant. The motor axes
should be made as close to the fuselage

Two views of Francis
Plessier's ‘Cougar”
twin-engined R/C
sports model. Offers
good aerobatic per-
formance. MNote the
engine nacelles,
placed close to centre

line.

as possible, necessitating small or
three-bladed propellers. There are also
various full size aircraft designs, with
the engines aft mounted on the tail-
plane, oriented towards the centre of
gravity (Fig. 3), or after the fashion of a
‘canard’, with engines on a forward
fixed plane (Fig, 4).

Retaining a conventional design,
two factors are favourable; increase the
yaw by giving the rudder a generous
surface, with good leverage; this
reduces drag by increasing the weather-
vane effect.

The alternative solution consists of
reducing, and if possible eliminating,
the dihedral effect (induced roll), by
avoiding high wing with considerable
dihedral. The ideal is a low wing air-
craft with practically no dihedral,
which in spite of drag, will fly crabwise
without losing control. For the drag
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not to be serious it is most important
for the model to have no tendency to
stall viciously, which dictates thick
wings, well-rounded leading edges,
with if possible slight washout at the
wing tips.

Absence of induced roll implies an
ineffective rudder: rudder application
will make the aircraft crab, but that’s
all. Aileron control is essential, but
the rudder is useful for taxiing and
for reducing drag in case of a stalled
engine. These then are the broad guide-
lines for twin design, which exclude
almost all exact replicas of actual proto-
types, with their strong risk of being
dangerous on one engine. It would be
better to come to terms with the
problems of a functional model before
embarking on a scale model.

As for the examples presently on the
market, there are very few. Several,
like the Lockheed P.38 Lightning and
others are very difficult to get to fly.
Then there is the Skylark, by Gold-
berg. This is a training aeroplane, of
low wing available in various versions,
single or twin-engined, steered by
rudder or aileron. This kind of com-
promise intended to satisfy everybody
can only result in a problem in that
there is effectively too much dihedral,
whence come difficulties on one engine.
1 have one flying on two Cox 1°5 c.c.
Medallion engines but it is extremely

Fig. 4

/

dicey on one engine (especially as it is
equipped with an old non-propor-
tional radio system.)

Choice of Engine

This is very critical as it dictates the
final size of the model, which is itself
dependent on the rise of the radio
equipment. Using a conventional
modern proportional system, it is
difficult to produce an aircraft of less
than 60" span and weighing less
than 5% Ib. particularly with the extra
weight of two engine nacelles. Total
power should be at least that of a 4o,
either two -19 cu. in. or two 23 cu. in.
motors. Few good radio controlled
engines of medium power exist, and in
practice, as one needs a reliable, smooth
running, powerful, vibrationless engine,
one is led to choose two Super Tigre
23 (4 c.c.) or two OS -25 or OS ‘30’
then reaching the upper legal limit of
engine capacity.

With two Super Tigre -23’s an
aircraft of about 60” to 63" span is
possible, weighing 5% Ib., if possible,
definitely preferable to the Cougar,
which has Taurus dimensions, 69"
span, weighing 7% Ib., powered by two
S.T. ‘40, which is overpowered, and
can manage aerobatics on one engine.

.
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Twin engined sports
R/C model for two
6 c.c. motors from Japan
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PARACHUTERIES!

A novel and spectacular
application for radio
control from France

WHY not try, for a change, to get
off the beaten track, and make

fuller use of the enormous possibilities
of radio control, so frequently limited
by routine. This is the intention of
this article, focusing on research by
D. Crevelli, a modeller from the early
days who has always been interested
in the out-of-the-ordinary model ex-
periment.

Dropping miniature parachutes is
nothing new. D. Crevelli began his
efforts in 1947, when control-line was
still in its infancy. A small tissue paper
parachute was folded into a stream-
lined balsa container placed under the
fuselage. A third wire controlled the
release. This device worked very well,
but the low altitude did not allow
spectacular drops.

Attempts were restarted in 1966 at
Montesson, France, this time making
use of the possibilities of radio control.
The contrivance consisted of a para-
chute 36" in diameter, with cotton
shroud—Ilines sewn onto the edge of
the twine with adhesive tape reinforce-
ment. The parachutist was an ex-
panded polystyrene figure about 25 cm.
tall, complete with pack and harness.

The whole assembly was fastened
under the fuselage with an elastic band,
which was released by the throttle
servo. This works very well, giving
effective descents.

This very simple release mechanism

can be adapted for any equipment pro-
vided with a throttle function. A
special servo is unnecessary since
parachute release follows throttling
back.

The author has even succeeded in
releasing two parachutes tied together,
though opening is still automatic. It is
very tempting to progress to a stage of
greater evolution, and to practise
delayed opening.

To do this, a home made time-switch
arrangement, housed in a balsa con-
tainer built into the underside of the
fuselage is triggered off at the time of
separation, and commands the opening
of the parachute after a fixed interval of
6 seconds. On the first attempt, release
was affected too low—the dummy
parachutist hit the ground before the
delay could operate. Fortunately,
damage was limited, and repair speedy.

At the second attempt, the model
was released very high, with a strong
wind blowing. The parachutist jumped
over the River Seine, and after free fall,
fixed this time at three seconds, the
"chute opened but failed to descend.
Instead it flew downwind at high
altitude and disappeared over the
horizon.

The equipment was not recovered,
but the results were conclusive, and
prompted a follow-up experiment
using, this time, radio control of the
descent stage. A new parachute 38"

. - intrepid birdman! Carved figt_)re

'garf:ghutti‘;:‘ easily accommodates single function

R/C gear, removable pack_ for which is seen

installed top left. On/off switch arrangement seen
at left and parachute pack below.
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2

Left: parachu- Right: parachu-
tist at moment ! tist falls free
of release from from aircraft
carrier model. with streamer
visible.

The drop sequence!

Below: parachutist in free fall after transiti i
r sition to Below: parachutist at
vertical descent. - the na::::rf?:-:r:s b e

= 4 |

5

Above: parachutist in descent with three para-
chutes deployed.

Right: Moment of impact as one of the ‘chutes’ is
released.

6
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Operation

Push: the lock (2) pushed by the servo, releases
rod (1). The rubber tensioner stretched between 3
and 4 extracts the parachutist from the hold of the
carrier aircraft and is lost in the process (must be
replaced for each ejection).

The streamer (7) unrolls immediately the
parachutist exits from the aircraft and aids visibility
during the free fall period.

Pull: Needla (5) first the thread retainer
hook (6), which releases the streamer (7). THEN

releases the strap (8) retaining the parachute.

Mode of action of
the parachutist

With the servo centred, movement of the serveo
drive arm first one way, then the other, enables two
successive operations to take place in sequence:
the lock (2) pushed by the servo, releases rod (1).
The rubber band stretched between (3) and (4)
extracts the parachutist (or cargo) from the hold of
the model and the rubber band is lost in the process.

The streamer (7) unrolls itself immediately on
exiting the model and aids visibility. The rod can
then be returned to its centred position.

When the rod is pulled, needle (5) first dis-
engages the thread retainer hook (68) which
releases the streamer (7), THEN releases the strap
(8) retaining the parachute.

Although this sequence is described for use with
a linear output servo, a rotary drive servo may be

used.

I
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.T Pin for de-coupling

/ Retaining point
far Streamer

—Stream

parachutist from

aircraft

EXIT OF CARGO FROM HOLD (top dlag‘ram)
When dotted ring (1) Is released by carrier aircraft
pilot from anchor point, bungee (B) extracts ioad
from hold (rings 2 and 3 come off their pegs) and
the bungee is lost. sl

For release of cargo by its own radio link, solid
line rubber restrainer (A) is released by hook (C),

followed by extraction of load by bungee (B).

DISINTEGRATING AEROPLANE SEQUENCE

(A) Principle of wing-r Y
(B) Detail of lever ratainllng wing.

(C) Detail of ¢ T mech

Parachute compart=
ment .

Cut motor
[ Release of Wing

To motor shut-off

g

Release toggle

bands.
7 Release
Three position details

=
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in diameter was made out of spinnaker
material thus producing lift far super-
ior to its predecessor. It weighed 8} oz.

In any case, the preceding tests had
shown that the time release only
allowed a risky result; only radio con-
trol would allow any sort of precision.
The figure was made of expanded
polystyrene, with flexible plastic limbs.
An Airlite 6 receiver was housed in the
hollowed out body, with a nickel-
cadmium cell and a servo ensuring
simultaneous release and opening. On
the prototype, this was controlled by a
separate transmitter working at 72.250
MHz: this independence of release is
for two reasons. First, if ejection is in
the hands of whoever controls the
parachutist, safety is enhanced.
Secondly, if the ejection goes well, the
radio equipment must be functioning,
so the parachute is bound to be
released a little later.

Once the parachutist has ‘jumped’,
it only remains to actuate the draw-bar
deploying the ’chute, a moment which
always gives rise to a certain appre-
hension. Now that a complete and
working parachutist was available, a
carrier aircraft was designed for the
job by the Author. A large open hold

The big Carrier

“transport’ aircraft

is prepared for
flight.

at the back afforded numerous possi-
bilities. For the first attempt at a drop,
the ‘cargo dummy’ was still not ready,
so the sky-diver was stowed on a con-
ventional biplane. Take-off and climb
were rather difficult, and the aircraft
discharged its load at low altitude.
The parachute was opened at once, two
being deployed immediately in re-
sponse to the signal, and the apparatus
returned to earth safe and sound,
proving that the control system was
adequate.

The second attempt, with the cargo
airborne was entirely successful. On
activating the push rod, ejection re-
sulted immediately followed by an
impressive free fall. On activating the
draw-bar, the two blue and red para-
chutes opened without a hitch. It
works !

To enhance visibility the doll was
fitted with a streamer enabling the fall
to be seen. Above 300 ft. altitude, a
small object 10" tall is difficult to
follow. In addition the slight drag due
to the pennant makes the speed of
descent more realistic and it has been
possible to have more than 25 seconds
free fall before opening. It is also
possible, by stopping movement of the
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lever after releasing the pennant to
continue in entirely free fall before
‘opening the umbrellas’. In competi-
tion ‘jumping conditions’, the entire
weight is 194 oz. with a 3rd parachute
added to slow down descent,

Finally, as a variation, but staying
within the realm of parachutes, it has
been possible to make a ‘disintegrating
aircraft’. It consists of a conventional
aeroplane on which it is possible to
order the engine to stop, and separate
wings and fuselage, the latter returning
to earth without damage on a large
parachute. It remains to recover the
wings which have come down slowly by
autorotation, to refold the parachute
into its container to reassemble the
whole and one is ready for another
flight-spectacular.

Any high wing aircraft can be
adapted for this entertaining man-
oeuvre; only three important require-
ments need to be observed.

1. Stopping the motor or slowing it
right down.

2. Free release of the wing fasten-
ings.

3. Development of a container
allowing instantaneous release of the
parachute. It is best to avoid deep

Carrieraircraft takes off for a ‘drop’. Pod and boom
fuselage arrangement well evident here

storage compartments with their prob-
lems of disgorging their contents. Bet-
ter the certainty that the parachute will
open immediately. Delayed opening is
not out of the question provided alti-
tude is sufficient, but rotation of the
fuselage could prejudice deployment of
the *chute and result in violent impact.

The prototype was made from an old
fuselage in which a container of about
61" x7%"x2" was fitted. The wing
was positioned directly above this,
held in place by conventional rubber
bands.

The parachute was folded and com-
pressed into this compartment and
escaped immediately upon release,
giving instantaneous deployment of
its 1-50 m. diameter. For even greater
diversity, one can envisage parachute
competition;—duration of free fall
(easy to control with the streamer),
precision of landing ; even group jumps
and many more . . .

It should be emphasised cost is low.
The author’s prototype models were
equipped with a proportional receiver
only for his personal convenience and a
‘Roman Candle’ on one attempt re-
sulted only in a broken crystal. Single
channel could be made to suffice,
although it goes without saying that
any equipment used must be of the
‘superheterodyne’ type, capable of
functioning alongside the radio equip-
ment of the transport plane
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AVARIOMETER

FOR

MODEL USE

’I‘O truly thermal-soar one must first
find the lift area. At present the most
common method of thermal recognition
is to sense the pull on the towline during
launch, or after launch to study the
models disturbance pattern as it flies.

This method is fine for actual lift
contact but after a time the model will
tend to be pushed away from the lift
into surrounding sink and the only
time you will probably notice this is
after the model has lost a great deal of
altitude. If one had a device which
actually measured rate of climb/sink
then it should be possible to hold a lift
area and when in sink to move away.

All sounds idyllic; but this is how
thoughts were going at the beginning
of 1970. In full size gliding a device
called a VARIOMETER is used.
Originally of mechanical construc-
tion, but more recently electronic,
these devices give the pilot a visual
readout, in the form of a graduated
scale, of rate of climb/sink. An addi-
tion to the electronic type is an audio
signal which varies in pitch propor-
tional to rate of climb.

From information published in the
American magazine ‘Flying Models’ a
variometer designed for model use was
constructed but when tested it was
found that it was not sensitive enough
for practical use in U.K. type lift,
which is usually varying between a
sink rate of —2 f.p.s. to say +2 f.p.s.
(Obviously one contacts stronger lift
here but these are an estimate at the
most common rates).

By Dave Dyer

How & Why

The variometer works on the prin-
ciple that atmospheric pressure re-
duces with altitude. At ground level
pressure is approx. 14-7 Ib./sq. in. and
at 20,000 ft. approx. 7 lb./sq. in. It
should be noted that this reduction is
not linear but for our purposes this
does not really worry us.

If one has an instrument that will
measure rate of change of pressure
then it is apparent that this informa-
tion can be interpreted as rate of
change of height. Consider a volume of
air in a bottle. In the end of the bottle
is a pinhole. At rest, at ground level,
the pressure of the air outside will be
the same as the pressure inside. Now
move the bottle vertically 1o feet and
stop. Because the external air pressure
has now fallen, air will flow out of the
bottle in order to maintain equilibrium.
The converse will of course apply if the
bottle is moved down again. To use
this information we detect this very
small airflow moving through the
pinhole by means of a pair of ther-
mistors mounted in a fine bore tube
which is attached to the bottle as in fig.
1, the two thermistors are then connect-
ed into a D.C. bridge as in fig. 2.

Thermistors are temperature sensi-
tive resistors which usually have a
negative temperature coefficient i.e.
heat them up and the resistance goes
down. By adjusting the value of the
fixed resistor in series with each ther-
mistor, the ambient temperature of the
thermistors (due to the self heating) is
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Plastic Joiner Tube

Fig.1 [_I THi| |TH2

Thermistor Head,

set in this case at approx. 40°C. If air
flows from left to right (fig. 1) then
TH.1 will cool more than TH.2, mainly
due to shadow effect, this in turn causes
an increase in the rcsistanoe of TH.1
which will tend to make the voltage
measured at A more positive than the
voltage measured at B (fig. 2). Con-
versely, air moving right to left along
the tube will cause the voltage at B to
be more positive than that at A. It will
be seen that this effect is also propor-
tional i.e. the higher the airflow speed
thegreater will be the voltage excursion.

We now have a d.c. voltage propor-
tional to rate of change of height. This
voltage is amplified in a differential d.c.
amp. to provide a larger voltage swing
and is then fed into a voltage controlled
oscillator i.e. the frequency of its
output is proportional to the d.c.
input voltage signal. (Fig. 3).

Theory Applied

As mentioned earlier the system
constructed originally was not as
sensitive as desired, to even bring it to
an acceptable level a 300 c.c. bottle
was required. This obviously being
too big, a smaller bottle with a max.
volume of 150 c.c. would have to be
used to fit into our current breed of
models.

To increase the sensitivity a new
detector head with a smaller bore was
constructed by Geoff. Dallimer and
the tiny thermistors (20 thou diameter,
2 thou leads) mounted inside. I should
mention here that whilst it is possible
to make these assemblies on the

Fig. 2
[ e
R R
> A > B
THI TH2
- OV

kitchen table it helps enormously to
work under a microscope!

The original differential amplifier
was replaced by an integrated circuit
operational amplifier which enabled
us to use a higher gain, also the voltage
controlled oscillator was changed to a
simple multivibrator for no good reason
atall! A variable resistor RV.1 was also
added to enable the output frequency
to be pre-set under static conditions.
We had now arrived at a suitable
detector system, all we needed now was
a means of conveying the information
from the model to ground level!

Various systems of flags/streamers
and audio transmission were con-
sidered but finally discarded as im-
practical for weight or drag reasons—
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they would probably have reduced avenue left seemed to be to try and ' P \VV——————AV-AA
overall performance! It seemed the utilise the 459 MHz control band. A R z

only practical solution was an R.F.
link. Experiments were conducted
using a low power Tx. at the extreme
opposite end of the 27 MHz band to
that of the control Tx. This idea
seemed to have possibilities but was
ultimately discarded because of glitch-

search for information on low power
UHF Tx.’s yielded very little but
eventually a simple oscillator was found
to work extremely well (see fig. 4).

To keep the airborne package
simple and thus its weight low it was
decided to use as sensitive an Rx. as

Fig.4 transmitter
theoretical circuit

2MN3704

470

2N3704

1-5pf Trimmer

R.F.C.

dJ
w
o

tainer to be built
into model.

ing problems at extreme range, Another ~ possible. The obvious choice here was £ 2
obviously important point was that a superregen unit, it was found that i 3 z
using two frequencies would have been  transistor units did not give very good i: 2
rather anti-social and in fact would sensitivity and in fact far superior | 5
definitely preclude competitive use of results were obtained with a Rx. I ] 1l
the unit. An interesting method of built with a Nuvistor (see Fig. 5). This Y %
using 27 mHz would be to use the system was duly built up and mounted ' 5
same frequency for telemetering as into a suitable box along with an audio l o
that of the control system. This can be amplifier and loudspeaker. Tests
done by switching a telemetering Tx., showed we had about } mile range ‘ . |3
on and the control Rx. off and trans- which seemed to be adequate. Geoff | k z
mitting a short frame of digital infor- undertook to package the Tx. and l 3
mation during the normal sync pause. detector unit and came up with the 3y
Similarly the ground Tx. is switched excellent idea of the ship in a bottle . 35 F
off during this period. This idea has principle (see photo). This gave us an ! o 5
definite possibilities but obviously integrated unit which only required a ] g S
requires a fair amount of development small gv. battery and switch extra. As ] 2
—maybe someday! Anyway the only can be seen from the photographs the !
£ » i —_——
1
[- 5 du
i g oo
Variometer trans- i g J—%
mitter component 1 g
board, complete |
and ready for in- '
stallation In pur- |
pose made con- i i
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The receiver—a professional looking job in

0 i -to-
Above: The complete Variometer in made-to instrument case. Finished Job looks very technical,

measure container ready for installation in thermal

soarer. Note the vertical aerial, battery leads and Below: rear case cover of ground based receiver
on/off switch. removed to reveal clr:ultﬁconstructlon on Vero-
oard.

Below: Variometer installed in model at rear of
radio installation bay. Piano wire aerial stands
vertical (extra drag?)
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} wave aerial (made from 16 s.w.g.) is
fixed directly into the box and by
placing the box at the rear of the wing
cut-out the aerial protrudes
behind the wing. This unit came out at
3 oz. and along with the gv. battery
made for a very light airborne package
which was even suitable to fit into our
Tri-Tri and Thermal Rider designs.

To enable a zero sink reference to be
given when the model was in a normal
flight path a frequency discriminator
was added to the Rx. and this enabled
a meter readout of rate of climb to be
used, before flight the meter is zeroed
out with the model static. The only
disadvantage with this system is that a
further helper is required to occasion-
ally read out climb or sink rates, per-
haps a head up display or a meter
attached to the Tx. would be the
answer here! When the Tx was mount-
ed in a model it was found that moving
piano wire pushrods adjacent to the
unit caused tuning problems, this was
cured by substitution with non con-
ductive nyrods.

Flying

A small amount of test flying of the
unit has been undertaken. When first
used, the variometer did not seem a
great deal of help because the system
sensed each disturbance in the flight
pattern of the model and as a con-
sequence the audio note varied in
pitch continuously which, to say the
least, was confusing! To alleviate the
problem, a damping venturi was intro-
duced into the detector head. This is a
very small bore (2-3 thou) restriction
in the end of the tube from the ther-
mistor to the outside air. The restric-
tion has the effect of slowing the rate
of change of air flow through the tube
and thus damping or smoothing the
output signal.

A disadvantage of the vario pre-
sented here is its inability to compen-
sate for flying speed variations. Because

just,

of this problem it is necessary to fly
as smoothly as possible (in itself not a
bad thing!) in order to keep the errors
to a minimum. Consider a model
flying undisturbed on its flight path
with no lift or sink. Application of
elevator control will vary the model’s
apparent sink rate because of the
climb/dive initiated. In full size Varios
a total energy unit is introduced which
in fact necessitates a pitot head which
when considered is rather a complicated
addition for model use.

With the Vario it should now be
possible to fly a more highly loaded
model which will have better penetra-
tion and thus the pilot will be able to
use the more ideal flight pattern of
circling up in lift and moving with that
lift downwind, subsequently pene-
trating back upwind to contact further
good air. It should also be possible to
identify lift/sink conditions and thus
vary the models flying speed to suit.

To decide whether the Vario has any
real practical effect it will be necessary
to analyse a large sample of flight times
both with and without the Vario
operational.

Tt should be appreciated that whilst
developing the system described, we
corresponded with the Ministry of
Post & Telecommunications as to its
legality when used under the existing
model control licence regulations. After
lengthy exchanges it was concluded that
whilst the present licence does not
exactly preclude airborne transmission,
it does not specifically permit it either!

Because of this development, we
ceased to use the unit and obviously,
before any more work is carried out,
further investigation into licensing will
be necessary.

It should also be appreciated that the
system is presented here primarily as
interest material for the experimenter
and is not intended as a constructional
article, since the circuits are capable of
further development.
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XP-400Q Snafu

Successful Quarter Midget
R/C Pylon Racer for
2.5 c.c. motors

Scale 1: 8
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ROOT SECTION
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R/C MODELER (U.5.A.)

Dreamer
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Compact R/C biplane
for sport R/C flying
and asrobatics

109
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Stephens Acro  Soad s e in. Scale 1:10
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YOU CAN BE

LEADING THE FIELD

WITH BRITAIN’S BEST QUALITY KITS

WE HAVE PROBABLY THE LARGEST
RANGE AND DIVERSITY OF SINGLE
AND MULTI RADIO DESIGNS IN THE
WORLD
Here's just three from our Radio
Range—Power for Single and Multil
We also design
— SCALE RADIO DESIGNS
— RADIO HILLSIDE SOARERS

— FREE-FLIGHT POWER

— RUBBER DURATION
— GLIDERS AND SOARERS

Three fine popular Veron Kits.
ROBOT 45~

Britain’s Best Trainer. For 1.49 to 3.5cc.
Single, Pulse or Light Multi,
SKYLANE 54”

Classic Lines for Scale 1.49 to 3.5cc.
Single or Light Multi.
MINI-CONCORD 40~

Stable, tough and an ideal General
Purpose Model for Single and Pulse,
For 1.49cc.

ASK YOUR LOCAL VERON DEALER
FOR LATEST KIT AND ILLUSTRATED
PRICE LISTS!

CHEROKEE
C180
One of the best in a
range of 16 designs

for radio control.

SPAN 56" (1,422 mm)

Designed for intermediate (3
Channel 'Propo’ or 6 Reed (giving
Aileron, Elevator and Engine Speed
and up to Full House (4 'Propo’)
with Rudder. For motors .19 up 1o
A0 cu. in.

MODEL AIRCRAFT
(BOURNEMOUTH LTD)

NORWOOD PLACE
BOURNEMOUTH, HANTS.
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A——— MORE
HoRIZON

ZSvSTEMS Y ONEY.

PLUS
2 EXCELLENCE!

No hidden extras
to buy, just buy it and fly it!

JUST CHECK THESE OUTSTANDING FEATURES TO SEE WHAT YOU GET . ..

To combat interference our equipment transmits information at the rate of up to 1,100 pulses a second.
This has nothing to do with the information rate which is fed to the servos, and whilst ours are fed with up
to 200 position commands a second, some manufacturers use a rate of only 20 commands a second which
we feel just isn't enough.
OQur servo information rate is the highest achieved in any multi-proportional outfit including the most
expensive sets available.
@ Well-styled transmitter

@ Very high information rate (3 times the average digital proportional system)

@® Built-in Charger and DEACS (H.S.D. only)

@ Dual frequency with change-over switches (H.S.D. only)

@® Double-tuned Receiver for high selzctivity

@® Narrow band width I/F strip with automatic gain control for precise acceptance of signal

@ T.T.L. I/C circuit output for precise decoding of information

® Gold-plated plug and socket connectors to Receiver and Servos, with shrouded pins

® Miniature high resolution Servos moulded in tough |.C.I. Nylon with very strang final gear drive

@® Servo trays (with H.5.4-8 only)

@ All sets packed in shock-absorbing sorbo plastic

@ All Horizon H.S.D. &L. equipment is guaranteed for 1 year, inc. crash damage

PRICES Total Prices incl. V.A.T.

H.8.2.D. with 2 servos e i £66.55 H.5.8.D. with 8 servos £167.42
H.5.3.D. with 3 servos = . £91.13 H.S.8.D. with 8 servos : £192.94
H.S 4.D. with 4 servos £121.00 H.5.2.L. complete .. % s £44.55
H.5.6.D. with 4 servos £134.20 Retract servo. . i i v £16.50
H.S.6.D. with 6 servos £159.22 Set of 3 servo trays . . e . £1.62
H.5.8.D, with 4 servos £141.90 H.5:2.L2. .. - o - £46.20

Send S.A.E. for full detaiis of HORIZON R/C systems

HORIZON SYSTEMS Ltd

Park Hill, Ampthill, Beds. {Phone Ampthill 402102)

RADIO CONTROL ANNUAL No. 5

Whether your tastes are Single or Multi, imported or home grown, there should be a
system here to suit you. If you see one you like, then talk to your model shop, they
shoulc_i be able to help. If they can’t or won't, then give us a ring or drop us a Ii,ne
We will be very pleased to help you in your choice. ‘

WALTRON ELECTRONICS Ltd

Westwood Industrial Estate, Cross Lane, Marple, Cheshire. Tel. 061-427 3200
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SKYLEADER-
THE CHOICE OF CHAMPIONS!

£

E the 1973 British World Championship
Y S Team. Mike Birch, Dennis Hammant,

Dave Hardaker, all chose SKYLEADER Radio Contrf)l.

Why don’t you use it and enjoy the precision,. quality

and reliability champions expect and get with
SKYLEADER.

We make a complete range of equipment from 2 to 6
channels.

See them at your dealer or send for full details.

SKYLEADER RADIO GONTROL

AIRPORT HOUSE, PURLEY WAY, CROYDON
CRO 0XZ, SURREY 01-686 6688 or 0700

RADIO CONTROL ANNUAL No. 5 11

ENYA 60 R/C

TOP FOR PERFORMANCE

from every angle . .

. plus the

superbly flexibla ENYA throttle
control for R/C work. Loop-
scavenged two-stroke glow
motor . .. shaft rotary induction

two ball races . . .

new

G-type throttle with tapered

aroove fuel flow control

R/C PROPS
11-12 x 8-6

Bore -944~, Stroke -865°. Displ. *606 cu.in,
Weight 15 oz, Speeds 2,500-14,000 r.p.m.

19
.39 .49 .60

ENYA ENGINES for smooth, efortless performance
and reliability, plus technical features gther engines
cannot match! Exceptionally vibration free, even at
constant maximum speed operation. Each one 15 a
first-class example of precision engineering, pro-
duced by master mechanics. Easy starting . . long
Ifte . . . and dependability. Designed to power
YOUR model into the winning circle! Unbeatable
for value, too! 5

ENYA 15
WATERCOOLED
MARINE R/C

The ENYA range is also available in
WATERCOOLED MARINE VERSIONS,
complete  with matching flywheel
Alternative plain or R/C throttles in
08 to 35 sizes.

AT YOUR MODEL SHOP
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1,1 V)
FUTABA

il ViR

It's fairly easy to decide the control
coverage you need - two-, three-,
four- or five-channel. Proportional, of
course. Then the REALLY important
decision is your choice of radio gear.

It's going to be expensive, so
naturally you want the best value for
money. A top technical spec. with
really up-to-the-minute circuit
designs. Powerful Tx output for
positive control under all conditions.
Plus an accurate RF output meter
which shows your signal is on the
air - at the right strength.

Temperature- stable circuits, too -
in TRANSMITTER and RECEIVER -
arnd the servos. 'MNoise' lock-out,
too, for elimination of interference.

Batteries that you can rely on.
That means MNI-CADS of matching
capacity. With easy re-charge
facilities. So that when you switch
on you KNOW there is power available

; all the modern 'propo’ outfit
m pretty good.
Hardly anything to choose between
them, in fact. But that misses the
most important point of all in choosing
your equipment - RELIABILITY.

That's what really puts RIPM
FUTABA above the res Built-
RELIABILITY-FPLUS. .. proven by
thousands of users all over the world.
Ask any club flyer who us
RIPMAX-FUTABA. The reputation
RIPMAX-FUTABA has won over the
years is quite unigue.

That, of course, makes your final
choice of radio gear quite simple.
RIPMAX-FUTABA, every time!

DIGIMAX 2

RADIO CONTROL ANNUAL No. 5
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Radio Modelling with

SOLARBO

Are you a ‘whiz kid" at electronics? Ready to draw out
and explain a superhet receiver circuit at the drop of a hat?
The sort of chap that can happily delve into the ‘works’ to
find and correct a circuit fault?

If so, you are in the minority. Most radio modellers
simply accept receivers and transmitters as ‘black boxes’
that work. And if they don’t work, back they have to go to
the specialists for servicing. But fortunately modern
radio control equipment /s reliable. So modellers can take
its performance more or less for granted.

The same with airframe materials—Ilike Balsa. Most
people do take Balsa for granted. But there is quite a
difference. Balsa can be very variable in quality—and a
fault due to structural failure can be very expensive.

The answer is always to use the best Balsa for every
structural job. Quality guaranteed Balsa. That means
SOLARBO BALSA—selected and graded by experts
before it leaves the factory. You can rely on every piece of
Solarbo sheet, strip and block. So always ask for 'Solarbo’

by name.
THE HOME OF SOLARBO
R e R 2 T e A A i A R R B TR i i
GOOD BALSA ALWAYS ASK FOR 'SOLARBZ' BY NAME
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WHERE?
Jim Davis Mopers

313 MARSH LANE
ERDINGTON
BIRMINGHAM BJ23
021-373 5945

THE SHOP WITH THE STOCK

SPECIALISTS IN RADIO CONTROL AIRCRAFT

RADIO CONTROL ANNUAL No. 5

in England do you get the BEST bargain . ..
can you buy Skyleader, Prestige, Futaba, Space

Commander, Digiace, McGregor, Horiz
OFF the shelf . . . ¥ s

can you meet the REAL experts who fly daily. ..

will you get the BEST part exchange price for your
surplus radio . . .

can you buy TODAY what’s being advertised
tomorrow . ..

do they teach you to fly AFTER you buy ...
is the home of Britain"s TOP display team . . .

do they fly TEN models at once . . . regularly . . .

do you go if you have a radio problem—or indeed
ANY modelling problem . ..

can you select second-hand GEMS such as K.B.,
0.5., H.P., Enya, Meteor, Supre Tigre, Merco,
Cox, etc. ...

do they fiy helicopters like Super Sixt 3
FOUR servos . .. per Sixtys—with only

can you be sure of being served and advised b
DEDICATED modellers. .. : il

JIM DAVIS MODELS, OF COURSE.

=
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When there are so many cheap radio
sets about, why do more and more

people buy FLIGHT LINK?

It's really very simple. Cheap sets don’t work as well. They will not be as accurate,
they won't last as long and they certainly won’t stand up to the occasional error
anything like as well!

“What's so good about Flight Link?"" you may ask.

That's simple, too—We've been making successful proportional gear for more
than eight years—longer than any other U.K. manufacturer. When you've been
making high quality equipment for all that time you don’t suddenly drop your
standards to compete in a price war in which no one, manufacturer or customer,
can win. Instead you use your skill and experience to produce the best equipment
you possibly can. You use the best components, the best servo motors, the best gears
you can buy—or when you cannot buy suitable parts, you design and make your own
—to your own exacting standards. As we do with our servos and joysticks, for
example.

Recognising, too. that we are not catering for the mass market, but for the man
who knows and is prepared to pay for what he really wants, we offer by far the
widest range of options on the market. And if even OUR standard range does not
cover a customer’s requirements we will always build special versions.

Choosing a Flight Link outfit will not only show you why so many people buy
Flight Link gear. It will also show you why they won't buy anything else!

For full details of Flight Link equipment and the address of your nearest dealer write to:

FLIGHT LINK CONTROL LIMITED
BRISTOW WORKS, BRISTOW ROAD, HOUNSLOW
or telephone 01-570 4065 reverse charge




124 RADIO CONTROL ANNUAL No. s

R.G.L.MODEL SHOPS

RADIO CONTROLS

KITS ENGINES

ACCESSORIES SOUND ADVICE

EASY TERMS

RGL can offer you all these facilities and have
substantial stocks of radio control equipment by
Sprengbrook, Skyleader, MacGregor, Futaba
and Waltron.

We also accept Access Card, Barclaycard and
Paybonds.

RGL MODELS RGL MODELS
R G Lewis Ltd R G Lewis Ltd
17 Hanover Buildings 6 Foregate Street
SOUTHAMPTON WORCESTER

0703 25565 0905 26697

RADIO CONTROL ANNUAL No. 5 125

MODEL & CONTROL

SPECIALISTS

The people who assure you success
with home-built Radio Control. Printed
Circuit boards for all published designs.

All coils wound for you, all boards etched,
drilled and coated with Multicore PC I0OA

preservative.
After-sales service on all kits.
Hundreds of delighted customers.

Remember, if it's single channel radio control
you want, contact us first.

Write, phone or call to:

MODEL & CONTROL SPECIALISTS

4 WINSTON CRESCENT
SUNDERLAND
Co. DURHAM

Telephone: Sunderland 68779
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HENRY J. NIGHOLLS

AND SON LTD
308 HOLLOWAY ROAD and 8 SOUTHGATE ROAD
LONDON N7 6NP POTTERS BAR, HERTS.
Telephone: 01-607 4272 Telephone Potters Bar 59355

Recognised as one of the world's leading Model Shops
we have now been established for 27 years, during which
time we have.been privileged to serve modellers all over
the globe. Our business is almost exclusively concerned
with aeromodelling and as specialists in this field we are
in a position to advise on the choice of models, engines
and radio equipment for use by modellers of every degree
of experience. We specialise in radio control. Qur Mail
Order Department will send any goods that we advertise
in the modelling magazines anywhere in the world. In fact,
we give a service which is second to none.

TRY US FOR YOUR NEXT
AEROMODELLING REQUIREMENTS

RADIO CONTROL ANNUAL No. 5
SOLARBO — GRAUPNER — COX — DAVIS CHARLTON — DUBRO —

8
=3

WORLD-WIDE MAIL ORDER SERVICE

S. H. GRAINGER & GO

108 CALDMORE ROAD, WALSALL
STAFFS. WS1 3RB

)
/

Tel. WALSALL 23382
1 MILE FROM M6 MOTORWAY, JUNCTION 9

GREAT BRITAIN'S LEADING MODEL
MAIL ORDER SERVICE

TORNADO — VERON — MICRO-MOLD — 0.S. — RAND

1/12 Scale Fibreglass Off Shore Racing Model ‘THE CIGARETTE" 33 in.

SPECIALISTS IN RADIO CONTROL AIRCRAFT AND
POWERBOATS

APPOINTED AGENTS FOR ALL LEADING
MAKES OF RADIO CONTROL EQUIPMENT

SPRENGBROOK — TOPFLITE

ENGINES BY ROSSI, O.P.S., SUPER TIGRE, H.P., MERCO, ETC.

AIRCRAFT KITS AND ALL ACCESSORIES

FIBREGLASS HULLS AND BOATS INCLUDING
THE FABULOUS 1/12 SCALE OFFSHORE RACERS
‘SURFURY" AND ‘'THE CIGARETTE’

SKYLEADER

MAIL ORDER CATALOGUE 25p. KEILKRAFT HANDBOOK 26p.
RIPMAX CATALOGUE 15p. GRAUPNER CATALOGUE £1.00.
ALLINCLUDING POSTAGE

% % WEARE SURROUNDED BY ALL THE
BEST IN THE MODELLING WORLD % %

m
=
-
JL13IAV — INITINHL SINIOYIY — 0JNHOS — "W'W — NOHLIYM — 00"3aW — "d'H — HO0DIUDIVIN — TTOW-0HIIN >

RIPMAX — ROSSI

REMCON — 0.5, — HUMBROL — GOLDBERG — K&B — KEILKRAFT — KAVA

=
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MICRO ACCESSORIES

128 RADIO CONTROL ANNUAL No. 5

olarfilm

The iron-on
model covering material

SUPER STRONG, SELF-ADHESIVE,
SHRINK-ON COVERING MATERIAL
FOR ALL R/C MODELS

—for a brilliant gloss, fuel-proof finish in the shortest time and at low cost, Can be
used over open or sheeted structures without any special preparation. Does not
wrinkle, fade or crack with age. Much lighter than nylon or silk coverings so flight
performance is improved. Can be formed round double curvature. Ideal for lettering
and trim. Eliminates the smell and mess of dopes, fuel-proofers, thinners, etc. Only
requires domestic clothes iron, scissors and modelling knife to achieve a profes-
sional standard finish.

you cover, colour and get a high-gloss
fuel-proof finish—all in one operation

SIXTEEN COLOURS

Solfid White, Bright red, Yellow, Blue, Orange, Silver,
Dark red, Midnight blue, Black.

Transparent Yellow, Red, Orange, Blue.

Metallic Gold, Green, Silver, Red.

Sheet sizes 36" X 26" — 50" x 26”7 72" x 26" — OFF-THE-ROLL.

No other covering material offers such a combi-
nation of % Wide Colour Range
% Outstanding Toughness
% Brilliant Gloss
% Easy Application

AFTER SIX YEARS USE BY COUNTLESS
MODELLERS SOLARFILM HAS A WORLD-WIDE
REPUTATION FOR QUALITY AND VALUE

S.AE. for free sample, to SOLARFILM, Euxton Mill, Euxton, Lancs. PR7 6EB.

Britain’s largest range of
R|C fittings and accessories

Illustrated above just a few token examples of our very wide range which includes: Horns
—several types, Cranks—types for all purposes, Quick Links and Keepers, Rigid and
Flexible Linkage Systems, Nylon and Alloy Engine Mounts, Wire Clamp and Saddles—
all sizes, Main and Noseleg u/c—many types, Air Wheels, Large range of Cockpit
Canopies, Fuel Tanks, Cowls, Wheel Spats, Collets, Fuel Pumps, Battery Chargers, etc
etc.—we could almost go on for ever as we offer over 200 useful accessories, fittings
and packs.

EVERY R/C MODEL DESERVES A GOOD FINISH
THE ruasTiccovering

Kits too
o

PARTENAVIA OSCAR 100/150

‘RICHTHOFEN"’ N

We also offer more than 30 R/C
Aircraft Kits to suit all needs. Some
conventional Balsa/Ply construction,
others with foam core veneer covered
Wings and plastic formed Fuselages.

MICRO-MOLD and allied products
available through 500 stockists in the
U.K. and in many overseas markets,

Made and/or distributed by

MICRO-MOLD PLASTICS

1-2 UNIFAX, WOODS WAY, GORING-BY-SEA, SUSSEX
TELEPHONE WORTHING 46999




130 RADIO CONTROL ANNUAL No. 5

Put your new “ship” in good hands.. . .

YOURS and OURS
with SYSTEM ‘73

by

«Swan Radio Control

THE EQUIPMENT THAT HAS A
LITTLE MORE FOR YOUR MONEY
INCLUDES
RECHARGEABLE NICAD
BATTERIES
*
INTERCHANGEABLE XTALS

*
BATTERY CHARGER
BUILT INTO TX

*

PUSH/PULL (LINEAR)

AND ROTARY SERVOS
*

FROM 2 TO 6 FUNCTIONS

*
GUARANTEED UP TO
1 YEAR ON PARTS
*

COMPREHENSIVE INSTRUCTIONS
AND ALL ACCESSORIES, ETC.

AT £115.50 (including V.A.T.) FOR FOUR FUNCTIONS
SEE THE FULL RANGE OF SWAN EQUIPMENT
AVAILABLE ONLY FROM THE VERY BEST MODEL SHOPS

FOR FURTHER

DETAILS;VHR]I:T:JS; SWAN RADIO GONTROL

BUCKINGHAM 3411 or 3031 LONDON ROAD, BUCKINGHAM MK18 1BH

RADIO CONTROL ANNUAL No. 5

KK,
RADIO CONTROL MODEL KITS

SUPER 60 63" Wingspan Trainer

Rudder & Throttle control as standard ®
may be supplemented with elevator OUTLAW Single Channel Sports
control. Model that also accepts proportional

radio, Wingspan 45",

FLEETWING Low-wing Sports
Model for proportional radio and
up to -40 Engines. 54" Wingspan.

v

<)

SCORPION A Ready-Formed Kit
including plastic and veneered foam
parts. May be built to any radio
configuration. Wingspan 46",

MINI SUPER Smaller version of
the famous Super 60. Wingspan 48",

STUDENT An ideal Trainer as a
first proportional radio model,
Wingspan 56"

GYRON 36" Wingspan model
featuring all sheet construction. For
«048 Glowmotors and Rudder only
control,

" ELMIRA An elegant Slope-Soaring
Glider for Rudder and Elevator control.
Wingspan 1167,

INTRUDER Contest Stunt Model
for -60 angines and full proportional
radio. 72* Wingspan.

This remarkable range of radio control models is virtually unequalled in aeromodelling.
And of course it is just a part of the complete range of Keilkraft Kits. See the K. K.
Handbook and the modelling press, or visit your local model shop, for more details of
Keilkraft Kits and Accessories.

E. KEIL & CO LTD, WICKFORD, ESSEX SS11 8BU
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Veco19R/C

The suparior, quality manufactured 3.5 c.c.
motor for sport R/C flying. Features Perry carb.
Price £12.35 Muffler £1.95

Veco 19 Marine

Marine version of this popular sport
motor comes complete  with
water jacket and flywheel

Price £18.758 Muffler £1.95

Comprehensive range

RADIO CONTROL ANNUAL No. 5 133

EUROPE
VECO &5
ENGINES

with CONTROLLABLE POWER and
highest standards quality and manufacture

Veco 61

The Veco .61 'Europe Series’ is, by any stan-
dard, a superb piece of model engine crafts-
manship . . . magnificent die-castings .
hyper-precision internal engineering.
Furthermore, this .61 provides the POWER
at r.p.m, speeds where you really need it—
peak performance for those sweeping climbs
in aerobatic manosuvres, slogging power for
big scale models—docile, controllable power
for sport flying. It's the engine you must ses
before buying your next 10 c.c. motor.

Price £27.96 Muffler £4.00

Veco 61 Marine

Marine wversion of this
beautifully manufactured
motor comes complete
with water jacket and
pracision turned flywheel.
Price £31.756
Muffler £4.00

Veco19 Car

Special R/C car version of Veco
18 R/C with purpose made
cylinder head for efficient cooling.

Price £14.25 Muffler £2.50

ALLVECO MOTORS USE THE INCOMPARABLE PERRY CARBURETTOR

of model engines and accessories!

D =

TOP PERFORMANGE

K & B Stallion 35

Economic workhorse of the
R/C scena offers the sport flier
pleasant handling character-
istics, ample power and the
reliability of the proven Kavan
Carb., for first-class throttle
opearation.

Price £9.95

RANGE OF
ENGINES

K & B15R/C-schnuerle

The powerful one among R/C .15's features
Schnuerle porting for maximum performance.
Designed specifically for the + midget pylon racing
class, the new K&B 15 also offers top performance
for sport fliers, with its Perry carb. unit. Will pull a
bigger than average model for its size,

Price £18.95 Muffier £2.50

K & B 40 R-schnuerle

The new K&B 40 R schnuerle ported racing motor is
a real smoker! Over two years in continuous de-
velopment, it has just been released and has already
swaept the U.S. Nationals Pylon racing events.

In Formula One, 17 out of 20 finals qualifiers were
K&B 40 R equipped. Bob Smith won the avent after
qualifying at a record 1:21, while the slowest was
1:30!

In F.A.l. Pylon, Bob Violet set the pace, winning
with K&B 40 R at 1:34! Both winners’ motors were
stock,

The new K&B 40 R continues the pace set by the
earlier K&B 40 racing motors—the same nice tolerant
handling characteristics are back again for all race
fliers and with 1.6 B.H.P. to boot!

K&B40F

smaller asrobatic model.

Price £17.95
Muffler £1.85

Quality sport R/C version
of popular K&B 40 motor,
Superb idle with Perry
carb.—excellent for that

K & B 40 Marine R/C

Specifically developed by lrvine Engines for R/C boat
operation, this popular marine unit offers peak power
and performance for its class, with rear induction
carb, assembly.

Price £23.50
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COMPREHENSIVE KITS
FOR QUALITY & VALUE
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AVICRAFT

Of B RO M LEY L.td TELEPHONE 01-460 0818

The perfect trainer and
general sports maodel. The
Kadet has positive and
smooth control with first
class low speed handling
characteristics. Care has
been taken to provide a
tough light structure. A
comprehensive booklet
containing building, set-
ting-up, and flying instruc-
tions is included.

3 channel operation.
-19--30 cu. ins. engine.

KAVALIER spans4-

KADET span s

A compact and attractive
low-winger with full aero-
batic capability. The Kava-
lier has a sparkling per-
formance using a -40 cu.
ins. engine. It can also be
flown at low speeds without
the unpleasant character-
istics usually associated
with the smaller multi-
model. Using less power
makes it an excellent first
low wing machine.

4 channel operation._
:25—40 cu. ins. engine.

Superb kits with die stamped and §haped parts and of course
the usual Kamco complete high quality accessory packs.
Top performance designs thoroughly flight tested !

6 CHATTERTON ROAD, BROMLEY, KENT

BR29QN Monday to Saturday10-6 pm Wednesday 10-1 pm

We will send any model shop item, but here are our
specialities and what you are looking for!

TRY us for those little necessities you find hard to get
elsewhere—if satisfied—come again for something

BIGGER.

Paybonds (S.A.E. for application form)
Access, Barclaycard and MONEY 11!

Balsa Stripper £1 post paid—saves you
£'s on strip wood and lets you cut
what size you want—takes any knife
blade.

Plastic headed modelling pins—no
more pierced thumbs—60p gross.

Adhesives — of every possible type.
Devcon Industrial catalogue 10p.
Handy packs of Devcon, Superfast and
Bostik at 48p, 39p and 39p.

Economy size Devcon and Powerpack
£1.04.

Large White Devcon 5 min. £1.04.
Sealite £1.30 for silencer sealing.
Devcon ZipGrip bonds in secs for scale
detail fixing 74p.

Balsa cement large 20p.

PVA White 28p and 50p.

Radio — by Futaba, Swan, MacGregor,
Skyleader, Sprengbrook, Waltron etc.
We keep a comprehensive range of
spares for Futaba — try us for spare
deacs etc.

Kits — by RIPMAX (Graupner, Schuco,
Auviette, Sterling) by Veron and Keilkraft,
also Practical Scale, Svenson, Trueline,
Super Models, Wik, etc.

Balsa — stocked in 3”, 4” and 6” Widths,
3 ft. and 4 ft. or send your order for
TRUELINE veneer-covered wings — send
plan or type — they will be sent direct to
you on payment of invoice,

Tools — Badger Standard Air brush.
Fine Line Professional. Propels and
compressor, Tyre adaptors and spare jars.
Titan Expo drill and 20 tools £10.04
Spare drill and burr sets,

Exacto and Multicraft Tools: De Luxe
Multicraft kit £6.23. Saw blade 19p.
Wire Bender £3.29, post 25p.

Dremel Moto-Tool £33.50.

Linkages — by Kavan, Micro-Mold,
MFA etc. S.A.E. for MM Lists.

Wheels — by Micro-Mold, Kavan, etc.

Books — All MAP publications — also
Handbooks of plans all 20p each.
R. M. Propo Book — the A to Z of
Radiocontrolled Aeromodelling, £1.60.
Planbook 14p. All post paid.

Scale Enthusiasts — Profiles S.A.E. for
lists.

Humbrol authentic colours, S.A.E. list.
SABLE brushes 000 to 6 sizes.

Engines — by Veco, H.B., 0.S., Webra,
H.P., D.C., Merco, etc.

Starters — by Marx Luder and Kavan.

Mounts and Spinners — Try the Fox
range.

102 OLD CHURCH ROAD
CLEVEDON, SOM. sisi**"

As readers of this Annual you are probably confirmed AEROMODEL-
LERS—we would like you to be confirmed CUSTOMERS of ours.

Prices correct at time of composing advert—please allow fluctuations.




136

RADIO CONTROL ANNUAL No. 5

HERTS.

Hemel Hempstead
53691

MULTI-STOREY CAR PARK WITH -
FOOTBRIDGE SHOPS ON 4TH FLOOR

Taylor & McKenna

203 MARLOWES
HEMEL HEMPSTEAD

46 FRIARS SQ.
AYLESBURY
BUCKS.

Aylesbury
85752

BALSA
HEMLOCK
OBECHI

MOST LEADING MAKES
OF KITS
IN STOCK

BEGINNER
OR
ENTHUSIAST

PROPS
SPINNERS ETC.
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SATURN

VIODELS

SKYDANCER

A Sports & Aerobatic
R/C Model for 35—40
Engines.

Balsa, veneered foam &
fibreglass parts plus all
hardwear included
Wingspan 49 in.

SCIMITAR

Stunt R/C Model for
competition work

made for FAI Schedule.
Veneered foam wings

in this very complete kit,
Engines -61 cu. in.
Wingspan 63 in.

APPRENTICE

A Large R/C Trainer
with a difference.
Gives you time to
think! Built-up
construction, Rudder
& Elevator control.
Engines 28-35 cu. in.
Wingspan 63 in.

i

DESIGNED FOR MODELLERS —BY MODELLERS

SATURN MODELS i
20 SHORT WYRE ST., COLCHESTER, ESSEX dsoea o
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MICK CHARLES MODELS

Personal service and friendly advice
from the World R|C Scale Champion

SCALE AND R/C HELICOPTER SPECIALIST
AMPLE PARKING SPACE

2% minutes walk from bus and railway stations

% % % MAIL ORDER % % %

OPENING TIMES:
Mon. Tues. Thurs. 9-6.30 Wed. 91 Fri.9-9 Sat. 9-7.30

124 CANBURY PARK ROAD
KINGSTON-UPON-THAMES

Tel: 01-546 4488

SU PE R 3 CHAPEL SIDE
M O D E LS SPONDON, DERBY DE2 7JQ
Telephone Derby 62771
(NEW OWNER — PETER KIRMAN)

® Leading makes of kits for Power and Soaring. Foam wings in
stock or to special order by True-Line.

@® Boats by Aerokits, Veron, Billings, and other well-known
manufacturers.

® Radio gear by Skyleader, Futaba, Horizon, MacGregor, and
many others,

® Engines from a 'Pee-_Wee’ to a 61 by most quality manu-
factyrers, and accessories for all aspects of modelling for the
novice or the expert.

® Call, write or phone. Personal service. Mail Order for both
home and overseas.
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The Fx

range of
model engines

. . . for more than 25 YEARS a comprehensive selection of quality

model powerplants!

EAGLE 60

ENGIMNES
11500 Fox |5
12500 Fox 25
12900 Fox 29
13500 Fox 35
13600 Fox 36
14000 Faox 40
16000 Fox 60
21500 Fox I5RC
22500 Fox 25RC
22900 Fox 29RC
23600 Fox 36RC
24000 Fox 40RC
26000 Fox 60RC
26099 Fox 60RC
FOX SILENCERS

SopmapOo O U LN
OO O=NOOWO—Un
nn_nNNOoONANDNONAND
RhOARhAARDAARD

Now available:
Type A: Fox |5, ISRC

Type B: Fox 19, & I9RC, 25 & 25RC,

29 & 29RC, 35, 36 & 36RC
Type C: Eagle 60, Falcon 60,
90221 Silencer Size B (Open)
90222 Silencer Size B (Cleosed)
90231 Silencer Size C {Open)
90232 Silencer Size C (Closed)
90401 Prop Shaft Ext 4 Alum
90402 Prop Shaft Exc + Steel
90403 Prop Shaft Ext & Alum
90404 Prop Shaft Ext  Steel
90501 Pressure Fitting

SPINMNERS
60106 |-+ Conv. Spinner
60107 |-3 Conv. Spinner
60108 2° lConv. Spinner

’ 3
+ Conv. Spinner
60110 2-4 Conv. Spinner
60206 |-+ Slim Jim Spinner
60207 |-} Slim Jim Spinner
60208 2" Slim Jim Spinner
60209 2-f Slim Jim Spinner
60210 2-4 Slim Jim Spinner
60502 & Spinner Nut
60503 5 Mut
60504 £ Spinner Nut
60505 {; Spinner Nut
90101 Wrench f; Shaft
90102 Wrench § Shaft
90103 Wrench & Shafc

GLOW PLUGS [.2-1.5v.
40101 Standard Short
40201 Standard Lon
40102 Heavy Duty Short
40202 Heavy Duty Leng
40502 RC Short
40602 RC Long

GLOW PLUGS 2v.

40103 Standard Short
40203 Standard Long
40503 RC Short
40603 RC Long

Fox Engines and Accessories are distributed in Great Britain by
‘'VERON' and IRVINE ENGINES

JOHN D. HAYTREE, Fox Manufacturing Co. (U.K.)
40 BUCKERIDGE AVENUE, TEIGNMOUTH, DEVON

The one stop...
Model Shop

Ring, call or write to Don Baxter for
expert advice and personal attention

Model Exchange

71 ST.ALBANS ROAD
WATFORD
HERTS

Telephone : Watford 43026

......... performance spoken here
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LEAMINGTON
HOBBY CENTRE

R|C and Model Specialists

We hold stocks of:

ENGINES RADIO HEGI
H.P. SKYLEADER GRAUPNER
ENYA FUTABA MICRO-D.B.
gox HORIZON SVENSON
S. SWAN
K& B MacGREGOR FROSHOE
MERCO L
ot KITS TAMIYA
VECH RIPMAX HASEGAWA
s KEILKRAFT HELLER
B, TOPFLITE FUJIMI
KOSMIC STERLING AURORA
D.C. VERON A.M.T.
coxX PRACTICAL SCALE MONOGRAM

. in fact, everything for the beginner and expert alike
ACCESS + PAYBONDS %  MAIL ORDER

112 REGENT ST, LEAMINGTON SPA, WARKS. Tel. 29211

CUSTOM
ELECTRONIC
CONTROLS

Specialists .

in electronic components for Do-it-Yourself
enthusiasts, and ready-made Radio equipment.
Send S.A.E. for list.

45 PICARDY ROAD
BELVEDERE, KENT reL eriTH 34476
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DIGIFLEET

This top quality range of radio control equipment is now available direct from
the manufacturers at new low prices. Our range comprises the following:

DIGIFLEET-4. Superbly styled transmitter, light in weight, slim—the best handling Tx in
the world. Uses two of the new Sprengbrook accurate and ‘light feel’ stick units. Angled aerial
and powerful R.F. output. Tiny cube type Rx in ABS moulded case and integral connector.
Four FPS-5 servos with rotary output, small and powerful (4 Ib. thrust). Integrated circuit
decoder and servo amplifiers, 3 wire battery pack with 550 ma/hr. Ever-Ready NI-CAD. 500
ma/hr. DEAC used in transmitter; gives over 4 hours flying between charges. Versatile dual
charger and plug-in crystals also featured. Converts to 6 channel,

Complete outfit as above i i i o= 20 g £99.50
DIGIFLEET-6. 6 channel version with 4 SEervos " i £109.50
DIGIFLEET-2. A smaller 2 channel version of the DIGIFLEET 4 wnh ‘I or 2 stick transmitter,
dry battery powered, Rx and servos as above and 200 ma/hr. NI-CAD Rx battery pack, with
parts to charge from car battery. Converts to 3 channel (up to 6 channels for single stick Tx).
Complete outfit ready to fly (or sail) . = g £41.50
Write or ‘phone in (24 hr. Ansafone SEI’VICE) for more mformatlon Vlsnors bv appointment only,
please.

FLEET GONTROL SYSTEMS______

33 Brookly Gardens, Fleet, Hants. Tel: Fleet 5011

AERCON
developments

Vi B

Micron 4/5 Radio Kit Inc. 4 Servos £75.90
Micron 4/5 Radio Kit Inc. 5 Servos £83.87
Micron 4/8 Radio Kit Inc. 4 Servos £82.50

Micron 4/8 Radio Kit Inc. 8 Servos £113.25

(Note that the 4/5 version can be converted to the
4/8 version).

TRANSMITTER: Offers good balance with SLM stick units giving
super smooth feel. Nickel Cadmium cells are used for power and RF
output is high to combat interference and give good range.
RECEIVER: Tiny block type with fly lead connectors for easy and
safe installation. Special noise rejection circuitry is used and a very
low consumption integrated circuit (less than 1 ma) provides up to
aight channel selection.

SERVOS: Really versatile unit by SLM with simplified digital amplifier,
Provides 24 Ib. pull and rotary or push-pull output. High quality
5 pole motor and cermet feedback pot used.

GENERAL: Approx. 1 mile air range, Gold plated plugs and sockets.
Plug-in xtals. Top quality materials used throughout.

AERCON developments
85 NETHERFIELD ROAD
SANDIACRE “Mail Order
NOTTINGHAM only

FUN TO BUILD — BACKED BY FULL LINE-UP AND
AFTER-SALES SERVICE

VAT INCLUDED S.A.E. WITH ENQUIRIES
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SKYLEADER radio systems
HP 73 SeriesEngines

KAVAN Helicopters
CAP Plans

KITS BY:

PRACTICAL SCALE, TRUE-LINE, CAP, VERON,

KEILKRAFT, ETC.

ACCESSORIES:

KAVAN, MICRO-MOLD, SOLARFILM,
MFA, RIPMAX, GRAUPNER, TRUE-LINE
FOAM WINGS.

W.J.OWEN

41 MAIN STREET, BRAY

Co. WICKLOW Tel. DUBLIN 863664

SHEFFIELD
HOBBIES GENTRE

141 LONDON RD., SHEFFIELD
Tel: 581197

RADIO CONTROL SPECIALIST

Main Agent for Skyleader and
Sprengbrook. With full service
facilities.

Full range of R/C kits and spares.
Credit terms available.

We accept Paybonds, Access and
Barclay Cards.

This shop is run by modellers, call
and have a chat, maybe we can
help you.

THE DIGI
HANGAR

WENDY & BRIAN COOPER
79 Princes St., Yeovil, Somerset.
Phone Yeovil 21083

MODEL AIRCRAFT KITS
MODEL BOAT KITS

GLOW, DIESEL and ELECTRIC
MOTORS

RADIO CONTROL UNITS

One of the largest stocked shops
in the South West

Closed all day Thursdays
Open till 7-30 on Fridays

RADIO CONTROL ANNUAL No. 5

143

SGOTTISH
MODELLERS

Try our Mail Order
Service

We aim to keep a
comprehensive stock
of all modelling
requirements

DUNNS OF PERTH

29 SCOTT STREET,
PERTH, SCOTLAND
Tel: 24540

BOWMANS
of IPSWICH

The Number One Model Shop in
EAST ANGLIA

RADIOS
FUTABA McGREGGOR PATHFINDER
0.5. GOUGER HORIZON ETC.
Owver 100 Large R/C kits always in stock
ENGINES
H.P. MERCO VERCO SUPRE TIGRE
FOX ETE. Marine & Aircooled

RADIO CONTROLLED CARS

P.B. MICRO MODEL FLIGHT
FIBREGLASS HULLS MARINE PLY
FITTINGS ETC.

THE

RIPMAX MODEL CENTRE
1st Floor Showroom

37/39 UPPER ORWELL ST.,
IPSWICH IP4 1HL

Telephone: 51195

620 LONDON RD., WESTCLIFF-ON-SEA, ESSEX
(Southend 31595)

REFRESHMENTS AVAILABLE FOR
CUSTOMERS' CONVENIENCE

We invite you to shop at our store where you will
get a straight fair deal, no fancy prices, no “cut”
prices etc., just a good, honest deal with expert,
friendly adwce Main agents for:— Futaba,
Sprengbrook, Skyleader, Flight Link, Swan
System 73, etc., etc.

KeilKraft, Ripmax, Saturn, Tru-Line, Micro-Mold,
Kavan, Irvine, ste., etc.

LATE NIGHT OPENING FRIDAY "TILL 7pm

PART EXCHANGE @ MAIL ORDER
CREDIT TERMS

Radio
Control
Hobbies

243 CHEAM COMMON ROAD
WORCESTER PARK, SURREY
Telephone 01-330 2964
Opening times: Mon., Tues. 9-7 p.m.
Wed. closed. Thurs. 9-9 p.m. Fri,

Sat. -7 p.m.
Agents for: RIPMAX @ VERON @
KEILKRAFT @ MICRO-MOLD @ D.B. @
AVONCRAFT @ SPRENGBROOK @
WORLD ENGINES ® C.A.P. @ Mac-
GREGOR ® 0.S. @ FUTABA @
Engines stocked: ENYA, MERCO,
H.P., 0.5, FOX, D.C,
MAIL ORDER @ H.P. @ ACCESS @
BARCLAYCARD @ PAYBONDS
SO REMEMBER

RCH
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Takin
Radio
Gontrol?

Then pay us a visit!

All leading makes of
R/C equipment.

Kits by Ripmax, Keilkraft, Wik,
Svenson, Aviette, etc.

Engines by Veco, H.P., Enya,
Fox, D.C.,, 0.S.,, P.AW.,, etc.
Full range of Micro-Mold and
Kavan accessories.

LEIGH’S MODEL SHOP

WESTMINSTER PRECINCT
ELLESMERE PORT, CHESHIRE
Tel: 051-355 6551

sup

VENTURA

2-3 function trainer or sports flyer designed
and developed as an A.R.F. with the beginner
in mind. Wings available separately.

Ready-built balsa fuselage, tail plane
surfaces. 48" span veneered styrene wings.
Ply Doublers and Ply Base ensures super
tough structure,
Flight tested, stable and forgiving in flight.
Uses «15 to <20 cu. in. glow engine.
£9.50 including V.A.T., plus 50p postage and
packing. Cash with order to
MIDLAND AERO MODELS
{Kenilworth) LTD

6 Priory Road. Kenilworth CV8 1LL

Telephone Kenilworth 58521 for C.0.D.

R&D MODELS Ltd

THE 100% MODEL SHOP

For a wide range of Kits
Engines, Radio Gear
Fittings and Accessories

Radios serviced and repaired
in our own works

Prompt mail order
Part exchange H.P. Facilities
Access & Barclaycard

R&D MODELS Ltd

25 NORWICH ROAD
IPSWICH IP1 2NG
Tel: 57106

ADDLESTONE
'MODELS LTD

6 & 8 High Street
Addlestone, Surrey
Tel: Weybridge 45440

MAIL ORDER  CREDIT TERMS

We have one of the largest stocks
in Surrey.

RADIO GEAR:

MacGregor, Futaba, Skyleader, etc.
KITS BY:

Keilkraft, Veron, Ripmax, Wik, etc.
ENGINES BY:

Merco, H.P., 0.S., Enya, etc.

FantasticrangeofPlastic Kitsand
all Accessories,

Hours of opening:
Mon., Tues., Thurs.
Wednesday

Friday 3
Saturday 9-5.30 p.m.

9-12 a.m. 1-6 p.m.
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