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INTRODUCTION

ithout doubt 1969 will go down in the annals (and ANNUALS!) as a truly vintage
Wyear in the history of aeromodelling. It has seen tremendous advances in the develop-

ment of radio-controlled scale models, leading up to a climax with all-British victories in
each of the two international contests at Metz and Bremen. No longer is the true scale
model an “impossible” project. The old problems attached to small tail areas, bulky
fuselages and radial engine cowlings have melted away with the arrival of almost infallible
proportional radio control and powerful engines. Such is the degree of industry applied
to the more expertly produced scale models that they reproduce every inscription on each
instrument, and fly with exactly the same characteristics as their full-size counterparts.

Aside from this “new” facet—in reality the culmination of many years of perse-
verance—there is also a change of atmosphere in the free-flight contest field. Attendance
at the Nationals was slightly less; but the quality infinitely higher than ever before. The
trials to select the British team to go to the World Champs at Wiener Neustadt in Austria
were the most demanding ever—and the most debated. Tactics have become a paramount
issue. One has to be athermal sensor as well as amodel-trimming expert to succeed these days.

What finer reward could there have been for Bristol’s EIton Drew than his absolute
victory in the World Glider Championships following on from his excellent series of
design development articles which appeared in AEROMODELLER at the turn of the
year. To be the only competitor with perfect score among 84 of the World’s best from 30
nations is a magnificent distinction.

In the Control Line field there is less to report. Team Race records continue to
fall progressively, but not with new models or radical changes in design. Only the Speed
class and a revival of interest in aerobatics indicate any degree of new-born enthusiasm,
and the adoption of the fiendish Rat Racer by the hitherto Class B team race fraternity
offers the only evidence of extra keenness. Of course, the combateers carry on (and howyY)
but they are fewer in number though astonishingly proficient. Quite how some of the aces
manage to think so quickly astounds us at each control line rally.

Radio-controlled aerobatics was attracting far less attention at the 1969 Nats than
before. Perhaps this is due to the operation of several take-off points—where models
were judged simultaneously, or to the very sameness of the flight patterns. The British
team—Mike Birch, Stewart Foster and Denis Hammant—acquitted themselves well
wherever they went, especially at the World Championships in Bremen; but they would
be the first to admit that a certain staleness had crept into British R/C model flying. Any
cobwebs will be swiftly swept aside when these three and the dozens of British supporters
from Bremen apply the techniques observed in the World Champs.

Rarely before has there been so clear-cut a victory as that by the young Swiss,
Bruno Giezendanner, of Pfaffikon. This likable personality, so ably guided by that doyen
of team managers Arnold Degen, and looked after by the precise Albert Frel who made
all his radio equipment, was universally acclaimed the greatest R/C pilot yet, at Bremen.
Anyone who can use engine throttle to open up or tighten manoeuvres, a retracting
undercarriage to act as an airbrake for the evasive tailslide, or can do a complete figure
eight on just two bursts of throttle, collects our accolade too!

Bruno Giezendanner was not the only Radio Control pilot using such techniques
at Bremen. He was the better exponent of what is the “new” European school from
Germany, France, Liechtenstein and Switzerland. It is a school the British modellers
cannot afford to ignore. Our more exploring personalities will have to go out into the
European contests to make their mark and pick up the trends which go to win contests.

It is also significant that our two visits to German manufacturers during the years
have left a strong impression of well being. We’re not so sure that the attitude to the
Press is healthy over there; but for logical trade development, wise capital investment,
capacity to manufacture and enterprise in producing revolutionary new items, we doff
our hats to the German model trade.

And what of our fare in this Annual ? For one thing we have more plans than ever
before. A round figure of fifty, each selected to offer variety and attractive techniques.
The Radio Controlled subjects appear in our companion Radio Control Manual—3, to
give the reader another thirty-eight inspirations. Production of eighty-eight drawings
culled from the World’s Model Press has not been an easy task—but we are sure that the
result will be appreciated. Our thanks go to the many fellow Editors who give us this
opportunity to accumulate so fine a selection each year.

We close with the hope that the feature on Helicoi)ters serves to encourage the
experimentally minded. Here is the greatest challenge of all time. Manufacturers of full-
size Helicopters have never succeeded in producing a successfully remote controlled,
self-contained model Helicopter, despite vast expenditure. Here’s your chance, modellers,
to prove where they went wrong!
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Author’s winning entry at 1st Helicopter International, Harse-
winkel, Germany. Four-blade, main rotor is 47j in. dia. Super Tigre
G60 R.C. engine.

MODEL HELICOPTER TECHNOLOGY
by Dieter Schlueter, Engineer,

winner of thefirst RjC Helicopter Contest September ifiijth, 1968; translated by
permission of “MODELL”, Germany.

Ahelicopter operated in the same manner as a conventional radio-controlled
model aircraft—that must be the dream of many modellers and whenever
this subject is raised, there are endless discussions. It would be marvellous to be
able to let such a plane take off right by one’s front door. There would be no
more flying space problems! Who has not dreamt of this before ? But the word
“dream” is the key which immediately brings one back to earth. As far as |
know, there is as yet no model helicopter which, when radio-controlled, comes
anywhere near to these expectations.

From the numerous discussions on this subject one realises how many
people who are involved with building helicopters do not fully understand the
technology. Theories which lack any fundamental technical knowledge are
postulated and these are doomed to failure from the beginning. Nobody would
think of building a model aircraft without having at least some idea why such an
aircraft flies at all—today there is such wide knowledge in building conventional
models that their construction can be based on long experience.

Builders of model helicopters face new frontiers and virtually have to
design, test and build every part themselves. A certain measure of imitation of
real helicopters is, therefore, unavoidable, at least in the beginning.

What then is a helicopter and why does it fly ? Let us start with the main
rotor. Mounted on the rotor head are the rotor blades. These are long and
slender blades, mostly there are at least two, often more. As a result of their
rotation, due to profile and angle of incidence, they create lift.

Here we meet the first problem because the blades near the rotor hub
move very slowly into the air, whilst at their tips they move quickly. This is the
big disadvantage of the helicopter in general, since the speed at the far tips of the
blades is, of course, limited. The ideal rotor blade would therefore be constructed
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in such away as to give maximum lift everywhere. This is done partly by differing
profiles and a decalage of the blade (or rotary bending). Since this has its limit-
ations, some designers completely do away with the profile at the rotor disc and
start the actual lifting surface approximately halfway along the blade. These con-
siderations are only applicable to a helicopter hovering in the air. If the helicopter
moves forward (or sideways or backwards), air flow by the forward movementis
added to the actual speed ofthe rotor blade at the end ofthe blade. The advancing
blade receives additional air flow so that this blade is under even higher strain.
This is also the reason why helicopters are restricted in speed. Attention has to
be paid to a far more important factor which raises considerable problems,
even at low flying speed. The airstream does not only blow onto .the blade when it
Is advancing, but also when the blade is retreating, and this happens with every
rotation. Each blade, in the course of rotation, works alternatively with head and
tailwinds. The result of this is that the blade turning against air-stream derives
more lift than the one working with tailwind, so the lift is unequally distributed
over the rotor disc area.
This explains the many failures of models with a simple rigid rotor head.
Those who do not pay attention to this will notice that their helicopter may lift
vertically, but as soon as it gathers speed it drops to one side. This could be
averted by a controlling movement but in practice it is impossible since other
control movements have to be applied as well. Besides, there is the additional
factor regarding lack of experience in controlling a new model. These very prob-
lems also relate to real helicopters and one cannot, therefore, avoid building a
complicated rotor head to eliminate the problem.
Ing. W. Biesterfeld’s remarkable
scale Bell “Huey” UH D-Il. Rotor
r.p.m. 840. Tail rotor 4,200 r.p.m.
Main rotor 65in. dia. Weight

3.6 kg. Webra 0.61 10c.c. engine.
Helper is tracking rotor.
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Electric drive from external
source on A. Kouznetzov’s
(Leningrad) experiment. Main
rotor is 43.2in. dia., 1,800
r.p.m. Tail rotor, 4] in. dia.,
11,000 r.p.m. Weighs | Ib.

Flapping hinges

The rotor head is not only equipped with a device for the adjustment of the angle
of incidence of the blades but also with an additional linkage called the flapping
hinge, which allows each blade to incline. The blade is not rigidly fastened to the
hub but can move upwards, to 30 degrees and more. Weight of the blade and the
speed of rotation result in a considerable centrifugal force which prevents the
blade from completely “flying” upwards. Consequently the blades, depending on
the ratio of lift and centrifugal force, form a kind of VV-shape known as the cone
angle. In the case of real helicopters, this is between 3 degrees to 7 degrees and is
comparable to the dihedral on the wings of model aircraft. This, however, is not
to be confused with stabilising model aircraft by means of dihedral. The success
of the flapping hinge on the rotor hub is due to the fact that the blade turning
against the wind does not transfer extra lift as torque direct onto the rotor head
and consequently onto the model, but flexes upwards. It is only kept reasonably
straight by centrifugal force. On the other hand, the blade with tailwind has less
lift and flex downwards. Therefore the rotor head—and consequently the model
plane—is not centrally suspended by the blades. Besides, the flexing of the
blades results in a change of the angle of incidence, and of course places a con-
siderable strain on the flapping hinges. This explains the problems of the head
construction. 1f you listen carefully to a real helicopter, you will be able to hear
the flexing movements very clearly. Since the flapping hinges give the rotor
blades greater flexibility, there are, as a result, very undesirable and strong
esonance effects which have to be compensated by shock absorbers.

Made lag

The flexing movement of the blades has a very undesirable effect. We have all
seen a skater performing a pirouette. He accomplishes this pirouette by turning
and slowly bringing his arms towards his body. He is, in fact, bringing the weight
of his arms towards the centre. The same applies to the rotor blades. Due to the
upward and downward flexing of the blades the centre of gravity comes either
nearer to, or moves away from, the rotor axis. This results in an acceleration or
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deceleration of the speed of rotation about the rotor axis. The upward-flexing
blade, therefore, tends to turn more quickly, whereas the downward-flexing
blade wants to turn more slowly. The blades, therefore, counteract each other in
their rotation about the rotor axis. This, in its turn, results in an enormous
additional strain on the rotor head and the flapping hinges. For this reason a
blade lag is built in which makes it possible for the blades to move forwards or
backwards. Through this blade lag movement, one accomplishes—in addition to
the flapping movement—a better distribution of lift when it is windy or during
forward flight. The blade turning into airstream has to overcome greater resis-
tance than the blade working with wind. By means of the blade lags, it can,
therefore, lag slightly behind the rotation movement. This means that for this
particular part of the rotation, it becomes slower and produces less lift. Once it
has overcome headwind, the blade stretches out again, becomes quicker, moves
forwards into the direction of rotation of the rotor hub and, so to speak, overtakes
the rotor hub. During the out-of-wind phase the blade is momentarily quicker
than the rotor hub and consequently compensates the tailwind slightly. I am not
sure myself if blade lags are necessary for model helicopters. | built them into
my last model (which flew at Harsewinkel) and have had favourable results.

Thus, the main rotor consists of the actual hub, the flapping hinges and
blade lags with shock absorbers. The blade linkages in their turn, must be
rotating in order that the angle of the blades during rotation of the head can be
adjusted. The blade connections end at the angles of adjustment which are con-
nected to push rods. These have to rotate as well. Due to the fact that the blade
connections adjust not only as far as the angle of incidence is concerned but, by
means of flapping hinge and blade lag movements, execute very complicated
manoeuvres; the push rod connections are not simple either. This is a factor
which causes great difficulties in building a model.

Blade Control
In order to effect a forward, sideway, backward, upward or downward move-
ment of the helicopter, an adjustment of the blade angle is necessary. Firstly let

Above, right: Author’s
Sikorsky S.58 nose. Shows
Super Tigre installed, weight
91b. Above, left: Contra-
rotating rotor by Ing. J. Stehr,
two Super Tigre G. 21-46
engines, 78 in. rotors, weight
8" Ib.

Left: Ing. J. Berkenkotter’s

tri-bladed 52-in. diameter

model is 9 1b.; used Super

Tigre G. 60 engine, 700 r.p.m.

main rotor, 3,500 r.p.m. tail
rotor.
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us consider the blade adjustment necessary for upward and downward move-
ment. This is achieved by a so-called “simultaneous blade adjustment”. Let us
assume that the blades are in rotation. For the time being let us ignore the
question of power. Initially the blades turn at a definite speed of rotation. If the
angle of incidence of all rotor blades is changed, the strength of lift is altered. As
the angle of incidence of the blades is slowly increased lift increases, until the
point where the helicopter hovers in the air is reached. Under the rotor there is
an air cushion which supports it above the ground. This is the so-called “ground
effect”. The helicopter rests on this cushion, and in order to free itself from the
ground effect slightly more lift is required—which means that the angle of in-
cidence has to be increased further.

The helicopter now rises upwards and can be kept hovering if, by means
of carefully calculated adjustments to the angle of incidence, lift is kept the same
as the weight ofthe helicopter. The first essential requirement for vertical lift and
descent is, of course, that the centre of gravity of the helicopter lies exactly in the
rotor axis. If this is not the case, the helicopter will incline according to the
position of the centre of gravity, and there would be a shifting movement around
the centre of gravity. With this, we have arrived at the first possibility of control-
ling forword, backward and sideway flying of the helicopter—controlling
the centre of gravity. This kind of control is, however, not used on helicopters
—at least not on real ones.

Centre ofgravity control

Let us assume that the centre of gravity ofthe helicopter is exactly in the plane of
the rotor hub and that there are no other external influences. By making an
appropriate blade adjustment, the helicopter takes off vertically. If the centre of
gravity is changed the helicopter will incline. The plane ofthe rotating blades will
now incline as well, and the pull of the rotor blades is not just vertical but also
towards the C.G. displacement. This will result in a corresponding movement.
For this, however, the angle ofincidence of the blades has to be adjusted since a
small part of the former lift will now be used for movement. The centre of
gravity control is not suitable for effecting sudden movements of the helicopter.
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Above: Diagram of basic controls as
advised and described.

Burkam system of rotor control at
right.

Rotor head, control.

The rotor head control is an addition to the centre of gravity control. In this case
there is no shift of weight in the helicopter, but the rotor head is adjustable,
which means that the centre of gravity in relation to the rotor axis can be moved.

Head tilt control.

In this case, the rotor head can be tilted in relation to the fuselage and the rotor
disc inclined. A series of earlier helicopters were controlled in this way, and this
especially applies to “Autogiros”, which have no rotor drive. This kind of control
is, however, very costly for powered rotors since the drive and all the other
controls have to be flexible. This control can still be found today on small

Top: “Super Susie” tail rotor and controls. Yoke con-
nects with pitch arms on the blades and controls
collective pitch.

Left and below: Keith Plested’s Merco installation and
rotor head on semi-scale Westland Whirlwind, which
has passed initial tests satisfactorily.
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Left: Power unit on
the Plested “Whirl-
wind” with central
box structure
housing R/C and
rotor drive.

Right: Gyro bar

and rotor hub of
“Susie” shows
pitch links from
bar to blade pitch
arms.

Detail of Burkam “Super Susie”.

Shows T.D. 0.049, fan flywheel

gearing, throttle servo and rotor
drive.

11

Below: John Burkam’ (U.S.A.) “Super Susie” tri-blade rotor
has 32 0z. thrust, carried four servos. Fuselage is open channel
0.32 in. alum. Gross weight 29 oz.
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helicopters. In most cases, a hand-operated control lever is connected direct to
the rotor tilt link. All three types of control mentioned virtually have a rigid
rotor head. The additional disadvantage is that there is no precise means of
control. A rigid rotor behaves like a spinning top. If the position of a spinning
top is altered by an external force, it will be displaced. This means that the top
will try to move away at an angle of 90 degrees. This is, of course, highly undesir-
able in the case of rotor control.

Cyclic blade control

The varying air speeds of the individual rotor blades in horizontal flight necessit-
ate the use of flapping hinges—as already explained. One utilises the hinges by
producing an additional flapping movement of the blades through cyclic blade
adjustment. If a forward movement is desired, the individual rotor blades are
controlled in such a way that, when in forward flight, the blade seen at the back
lifts, whereas the front blade drops. This results in an inclination toward the
front and consequently the addition to actual vertical lift ofa forward component.
The aircraft will move forward and the fuselage leans forward. Blade adjustment
Is no longer affected and all blades take up the same angle of incidence. If one
wishes to change this, the angle of incidence of the individual blades has to be
adjusted in such away as to lift the front blade and lower the rear one, until there
Is no forward flight. The helicopter now has to be controlled at an even angle of
incidence so that it will hover. Analogous with this forward and backward move-
ment, movement to the left and right is possible as well as every combination of
forward and backward flying. There is also periodic blade adjustment. Imagine
you are looking from the top onto the rotor disc and this would be divided into a
numbered clock face. The blades turn clockwise. On purely vertical take-off the
blades have the same angle of incidence in relation to every clock reading, say
10 degrees. We now want the helicopter to fly forward, i.e. in the direction of 12
o’clock. The rotor circle plane, therefore, has to be tilted forward by periodic
blade adjustment at the rotor head. Now let us follow the movement of any
blade and start at 12 o’clock, i.e. at the beginning. The blade is now set at 10
degrees. It begins to move from 1 o’clock over to 2 o’clock to 3 o’clock and is
meant to be higher at the rear (6 o’clock) than at the front. This is done by,

H. Deu with contra-rotat-

ing 55 in. dia. entry; flew

3 secs. Enya 60 engine,
weight 11 Ib.
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E. Deittrich has “normal”
torque reaction 59 in. heli-
copter with MicroMax
electric drive to tail rotor.
Webra 61 engine on rotor
shaft, weight 8j Ib.

beginning at 1 o’clock, slowly increasing the angle of incidence of the blade,
which, at 3 o’clock is no longer at 10 degrees, but, let us say, at 11 degrees.
Owing to its increased angle of incidence, the blade is inclined to lift (which it
does). It lifts and while continuing to rotate over 4, 5 to 6 o’clock, the angle of
incidence decreases again to 10 degrees. The blade, however, is now higher at the
rear—in other words, it has been lifted by the flapping hinges. It now runs
through 7 o’clock, 8 o’clock, during which time the angle of incidence decreases
to 9degrees.The blade, therefore, moves down and recovers its original 10 degrees
Then the cycle starts again for each blade in turn. It might be difficult to under-
stand that the adjustment ofthe angle of incidence occurs at 90 degrees at 3and 9
o’clock and that the effect only becomes apparent at 12 and 6 o’clock respectively.
One has to understand that, through the flapping hinges, the rotor system is not
rigid but quite flexible. The periodic or cyclic blade adjustment is not in any
way parallel with the aileron of a conventional model aircraft since that is a
rigid system. Unfortunately the cyclic blade adjustment interferes with the
flapping movement when it is windy or at increasing speed. If, in our example, the
rotor turns clockwise and the blades meet the wind, the retreating blade will
drop at 3 o’clock whereas the one advancing with “head” wind will lift at 9 o’clock.
This results in a slanting position to the right of the rotor which will interfere
with the forward tilting. The helicopter will, therefore, no longer fly straight
forward in the direction of 12 o’clock but more in the direction of 1 o’clock. This
can, of course, be compensated by moving the cyclic blade adjustment slightly
more to the left, i.e. largest angle (11 degrees) at 2 o’clock and smallest (9 degrees)
at 8 o’clock. Together with the flying speed or head wind, this produces a straight
flight towards 12 o’clock. Ifthe speed is decreased, the cyclic blade adjustment is
altered accordingly. It will be appreciated that this is quite a complicated affair
and these problems apply to real, as well as to model, helicopters. It is maddening
iIf one wants to fly forward and the helicopter starts altering its course since,
apart from this, attention has to be paid to the attitude at which the model is
flying, the torque compensation and the engine control. One’s hands are very full!

Rotor head controls
How then is the cyclic adjustment of the angle of incidence effected ? There are
two possibilities, by means ofthe spider or the swash plate. They differ purely in
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construction but not in their effect. | had better start by explaining the swash
plate which is the more frequently used one of the two. The swash plate
Is suspended under the rotor head, which means it can be swivelled in any
direction. The upper part ofthis plate is turned by means of the rotor head. The
lower part remains rigid and is connected to the rotating part by a large
ball bearing around the rotor shaft. The leverage from the joystick ends
at the rigid part of the swash plate. The joystick is a conventional part and
can be moved in all directions. By pressing it forward, the rotor blades
drop towards the front. This means forward flying. A transverse movement
effects flight to the right or the left. The joystick movements are transmitted to
the rigid part of the wobble plate, which will then incline accordingly. Due to
the bearing, the rotating upper part of the swash plate moves in the same way.
The push rods controlling adjustment of the individual blades are connected to
this upper part. Apart from the fact that the swash plate tilts, it can also be moved
up and down. This is achieved by the blade adjustment lever which is positioned
by the side ofthe pilot, like the handbrake on many cars. If this blade adjustment
lever is pulled up the swash plate moves upward for higher angle of incidence.
This corresponds to the vertical take-off ofa helicopter, providing that the wobble
plate is horizontal. If one now tilts the swash plate it means that the blade
adjustment linkage periodically runs upward on the one side of the tilted plate
(depending on rotation ofthe rotor) and downward again on the other side. When
running upward the angle of incidence increases and when running downward it
decreases. This produces the cyclic blade adjustment and, according to the
magnitude and direction of the tilting movement of the swash plate, also an
inclination of the rotor disc and the direction of movement of the helicopter.
This, not very simple, blade control has the advantage that it is extremely precise
and sensitive and the helicopter responds quickly since only relatively small
parts of the blades have to be moved and not the whole rotor head. The pilot
requires only relatively little strength to operate the joystick, and no auxiliary
devices are necessary for this, up to medium-sized helicopters. This would also
benefit radio-control since our little servos are also limited in power and by the
time it has reached the rotor blades a lot of the power has been lost in leverage.

And now, briefly, to the “spider”. The effect is the same as that of the
wobble plate, with the difference that the spider consists of a thin lever which
runs right through the hollow rotor shaft. It comes over the rotor head and is
positioned there in asphere. On this lever are the spider arms, one for each blade.
A leverage connects the spider arms to the blade for adjustment. If one lifts and
lowers the spider this results in simultaneous blade adjustment; if one lowers it,
it results in cyclic blade adjustment.

John Burkam, U.S. Model RjC Helicopter exponent, who has written a
revealing address>reprinted in the igbg D.C.R.C. Symposium papers, has the
following comments:—

The Germans have done marvellously well in the short time they probably
have been working on the problem. And they probably don’t have a helicopter, or
even an aeronautical background. Dr. Schlueter, at least, is finding out that model
helicopters with no stability augmentation are just too fast at turning over for a
human pilot to keep up with, even if there were no time lag in the radio control
system. Ing. F.W. Biesterfeld with his Bell Huey and its stabiliser bar at least
has a chance, if the bar is hooked up right and has enough inertia.

The side-by-side or the tandem rotor helicopters are very difficult to
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Heinemann Bros.’ test rig

for 63 in. dia. Super Tigre

60 powered entry, 1,200
r.p.m., weight 9 Ib.

stabilise. The moment that one rotor moves into the area previously occupied
by the other rotor, the still-down-moving air causes a decrease in lift of the
following rotor. That side (or end) will drop causing the model to start moving
the other way and the process repeats, only worse. I’ve had atandem rotor rubber
powered helicopter turn over in just one oscillation—end over end\ The single
main rotor and tail rotor configuration, or the co-axial rotor helicopter has the
best chance of success. Even the co-axial has some sticky control problems, but
stability can be achieved by a stabiliser bar on the top rotor, just like a single
rotor machine.

Flying a full scale machine is not going to help a model “pilot” much,
unless it is done by radio control while sitting on the ground! I let a full scale
helicopter pilot who is also an expert R/C airplane pilot try to fly my model
helicopter several times. He got crossed up in the controls worse than | did.
That was in hovering. Maybe in forward flight it would have been a different
story. Another licensed helicopter pilot tells me that the seat of the pants feel
and the view out the window are everything. He and another pilot could both fly
a moving base flight simulator but when they stopped the motion and gave the
the visual display only, neither one could fly it! 1 still think my method of
starting out with the model tied to the end of a counterbalanced boom is best.
Practise flying on the boom until it gets automatic, then go to free flight, possibly
with someone else helping on the controls at first.

A word about different kinds of rotors. Some kind of stability device is a
must on any kind of rotor, to slow its response time down to a human pilot’s
capability and hopefully to make the helicopter stable by itself. The Bell, the
Hiller, the Lockheed type gyros will work on models, provided they are used
with the type rotor they were designed for; that is, teetering or hingeless. The
Bell and Hiller are probably the most stable but the model is prone to tipping
over on any but the best landings. The tip weight and servo tab system used by
most builders of the actionless co-axial helicopter on their large rotor would
work on R/C helicopters if one could figure out how to put cyclic control into
the blades, or out to the trailing edge servo tabs.

Any rotor with lag hinges which allow the blades to lead and lag in the
plane of rotation like some full scale helicopter blades do, is liable to encounter
ground resonance which will destroy the helicopter (like some full scale helicop-
ters do). Even if the blades do not have any lag hinges but are flexible in the
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lead-lag direction (like Dr. Lee Taylor’s 1967 and 1968 Nats, model) they are
likely to encounter ground resonance. The rule of thumb to use here is if the
sum of the blade lead-lagfrequency (while rotating) plus the pylon (shaft) natural
frequency equals rotor speed then ground resonance will develop very
quickly. This appears as a circular motion of the rotor centre together with a
sequential lead-lag motion ofall the blades, which in two or three seconds builds
up to damaging amplitudes.

Another recommendation which Ray Jaworski and | heartily endorse is to
use either very durable and indestructible gears in the transmission or use gears
that are readily obtainable and easily replaceable. These one-cylinder motors
pound heck out of ’em in a very short time!

Don’t waste time on an overrunning clutch and pitch change device for
autorotation. Those can be added later after you’ve spent hours and hours
flying close to the ground learning to fly the darned thing. You’ll probably want
to build a much better or larger model soon anyway. That’s another point; start
with rubber powered models to learn about the stability problem, work up
through small free flight engine powered ’copters to learn about transmissions
and cooling and starting problems, then go on to R/C, and lots of luck!

ist International R/C Helicopter Contest, Harsewinkel, West Germany,
14th and 15th September ig 68

Credit for the initiative in running this contest must go to Walter Claas,
owner of the firm of SIMPROP-Electronic in Harsewinkel. Specs were for a
helicopter with a fuselage. Models were required to hover and fly in all four
directions without turning the fuselage. Not one of the 13 entries flew in this
manner. Some models had made some hops before at home—that was all.

Most models were designed with the main rotor over the c.g. and a rear
rotor to control torque. Some had contra-rotating rotors, or one rotor with contra-
rotating engine with an airscrew like the well known free flight helicopters.

Most precise in starting was Ing. F. W. Biesterfeld with his well made
Bell UH D-I, an excellent replica of this type. He lifted the model only a few
millimeters with both skids sliding on the earth. He then turned the fuselage in
both directions by altering the pitch of the rear rotor. But when he gave some
more pitch to lift the Bell, at same time the fuselage turned clockwise round the
rotor-axis. The torque came so suddenly and as it seemed powerfully that the
human reflex of counteracting controls was too slow, even by one so long ex-
perienced with experiments as Herr Biesterfeld, the well known Delta flyer.

Biesterfeld received the 1st prize for design (and styling) and a
special prize of £50. from Gunther, Count of Hardenberg, who is the owner of
the firm Motorflug Ltd., the German importers of Bell helicopters. For his
flying Biesterfeld received the 2nd prize, after Ing. Dieter Schulter with a model
of the Sikorsky S.58. Also a well-made machine, similarly without luck at flying.
At first attempt the model lifted nearly 6 feet, the fuselage turned around the
axis of the main rotor, then rolled to the left and crashed. Time was a mere 3
seconds, rotor blades were broken but gear and motor safe. After some hours of
repair, the model flew again. Perhaps a second longer—2 or 3 feet higher but
now the fuselage turning clockwise and then rolling the fuselage to the right—
more crashed blades! These two flights were the longest and it won the 1st prize
for flying of £150. £1,330 unawarded prize money will be paid at the next
international R/C Helicopter Contest, perhaps, in 1970.
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RADIO CONTROL TECHNIQUE.
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TUBULAR FUSELAGES FROM BALSA

by Trevor Faulkner

Ithough a great deal of writing on this subject can be found, I know of no
A attempt that has been made to evaluate or list the details of the main
variations of the method. In addition, | am unaware of any account published of
the technique of making wound laminated tubes.

Having made more tubular fuselages than | wish to recall, I do remember
that it was only after a number of attempts that the procedural bugs were finally
ironed out sufficiently to please me. My mistakes were caused by ignorance and
lack of anticipation of the behaviour of balsa, glues and dopes. Perhaps the time
“finding out” can best be justified if others may avoid its duplication.

There is little doubt of the “mechanical” efficiency of the tube as a
structure: it simply does “more for less” than equivalent alternatives. Its
reduced surface area by comparison with that of a rectangle of similar width
allows either a weight reduction or greater strength with equal weight to be
achieved.

Given this paragon of shapes, what are the snags—why are many builders
reluctant to employ rolled tubes as fuselages ?

| think the answer is threefold: first, a suitable former is necessary;
second, modellers tend to stick to quick, familiar methods, using the limitations
of the available sheet and strip shapes; third, the alignment of components
(wings, tail, etc.) is more difficult as no flat surfaces exist to act as datum planes.

Let us deal with the problem of formers: in my living room | can see
tapered legs on several pieces of furniture, left-overs from the “contemporary”
fifties; throughout the house are broom handles, rakes, hoes, winding tubes,
etc., all of which, singly or in combination, may be pressed into service. Martin
Dilly suggested using the billiard cue (I got two damaged cues from a local
billiard hall for free!), and most of us know friends or tradesmen with access to
wood-turning lathes. In the last resort, a tapered form can be hand-planed, then
rasped and sanded true enough to work.

Planning the Fuselage

The builder usually has a number of fixed factors which are going to
dictate his design; for the rubber model, the space required by the knotted rubber
motor must be adequately allowed for. Bobbins and winding tubes (if used) must
be catered for if individual fittings are not going to need duplication.

A motor tube can be parallel throughout its length, the boom aft of this
being of a suitable taper according to what formers are available.

The A/1 or A/2 model usually needs a long slender boom, and here the
pool cue is hard to beat. If the finished fuselage can be made in two pieces, so
much the better; the shock-absorbing elastic joints of some Continental A/2
models allow  in. booms to be employed.

Having completed the outline planning of our fuselage, the next con-
sideration concerns the technique to be used. A number of points require
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attention, rather like variables in some design equation, and the usual antagonists
appear—strength v. weight; stiffness v. flexibility.

The simplest technique is the single sheet roll; after this, the parallel-
grain laminated sheet tube, finally, the wound (spiral) lamination.

Perhaps examples could be quoted to encourage anyone not having used
tubes before.

1. Single Sheet: fa in. tube, tissue-covered outside, doped inside, will
handle 12-strand “Open” motors, but will need local strengthening for handling
areas and will not withstand a bursting motor; ~in. soft sheet can be rolled to
1) in. o.d. for Wakefields;  in. medium sheet can also serve for “Formula”
models, but should be silk or nylon wrapped to deal with 16-strand motors.

Booms can use either fa in. medium or fa in. soft timber to taper down
to Jin. i.d.

2. Laminated, parallelgrain: Very forgiving method; with care, the softest
sheet and smallest diameter tubes can be made (within practical strength limits)
by this method; upper limits need not worry us. The article by Mr. Dilly on his
“Cue Dot” glider gives clear and full instructions for this technique (Aero-
modeller, June 1966). Strong, simple, and widely adaptable with more lamina-
tions.

3. Laminated Spiral: Very strong, but most difficult technique; this
produces a tube very resistant to longitudinal splitting at a slight weight penalty;
one replaces the doped inside surface with an intermediate glue-line, in effect.

As all modellers of some experience know, balsa varies enormously in its
physical characteristics: for our purposes tangent cut (“straight grain”) medium
to soft balsa is necessary. The softer varieties curve most easily, but they absorb
most dope. A slightly harder piece of wood can under certain conditions produce
a lighter finished piece of work. Wood of constant thickness and quality must be
chosen for best results, unless a uniform decrease in thickness is desirable to
achieve the smaller diameter curve on a tapered form.

Allow a little extra for trimming sheets to size after they have been
formed: the shrinkage factors of individual pieces of timber vary quite sig-
nificantly.

Method i (Single Sheet)

After determining the size of the required blank (plus in. allowance),
proceed as follows (Fig. 1):

(@) Dope one side with two or three coats of full strength dope. Allow to
dry and curl.

(b) Place the sheet in water: this exaggerates the curl.

(c) Place wet blank on former, and bind with crepe bandage. (“Persuade”
rather than force the wood.) Allow 24 hours to “set”.

{d) Remove bandage and balsa tube from former. Check exact position
required on a tapered former, mark this, and replace balsa tube.

(e) With a sharp pencil, mark the overlap resulting from the allowance
on the blank.

(/) Supporting the wood as shown, cut off waste with a sharp knife and
steel edge.

(@) Wax the former well. If the wood is porous, warm it before applying
the wax. A varnished former need not be warmed.
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(h) Cement the raw edges of the tube: hold them together with Sellotape;
using a dowel, remove any cement blobs on the inside of the seam.

(i) When the cement is almost dry, place the balsa tube back on the
former. Run a block of balsa along the seam to press the edges exactly
together. Allow to dry completely.

(/) Ease the tube from the former either by (i) striking the narrow end
of the former sharply with a mallet, or (ii) revolving and pulling the
former (in the case of a parallel tube).

(k) Replace tube on former (but not so tightly, if tapered), and wrap with
tissue, nylon or silk. Polycell is the ideal adhesive for all these
materials as it will allow the penetration of enough dope to bond it
to the balsa without your becoming doped!

Leave the work to set on its former.

It may be felt that circular discs of balsa, acting as fuselage formers, would
strengthen certain components such as light booms. These are manipulated as
shown in Fig. 2, pre-cemented, into place; a trickle of dope redissolves the
cement, and fuses it to the doped interior of the tube.

Joints

In order to join two-part fuselages satisfactorily, only a little patience and
a flat abrasive surface are needed. Glue some medium glasspaper to a piece of
flat timber about 4 in. square. Hold one component vertically, and rub gently in
a circular direction on the abrasive (Fig. 3).

Repeat this with the other mating part, then hold them together, sight
down their combined length, and adjust, if necessary, by further sanding

(Fig. 4).
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The reinforcing of joint (or noseblock) areas is simple: one or two layers
of Tyrin. balsa are cemented inside the tube where required, any overlap being
removed before the cement sets.

Ply faces are roughly cut, and double-cemented to the tubes’ prepared
ends. Final passing to shape is carried out until a minimum of waste remains to
be sanded away.

The plug and dowel parts are self explanatory; the plug may be of ply or
seamless aluminium tube.

Alignment of Surfaces

Two or more cardboard squares are cut out and marked as shown. The
circle is removed from each (Fig. 5). Tubes may then be threaded through
these template squares, and can be marked radially, or alternately, sighted fittings
of flying surface mounts, etc., can be made using the top edges of the squares

(Fig. 6).

Method 2: Spiral Wound Tubes.

This method is not much used by British model fliers, but enjoys
Continental popularity. My personal procedure has evolved through trial and
error (as always), without any help from existing users. It is, therefore, more than
likely that some readers may improve the process. (For instance, the shape of the
final blanks has been found in a rule-of-thumb way; it works, but would probably
make a sheet-metalworker shudder!)

There is no problem with a parallel tube - so here is the more complex
method for making a tapered job (Fig. 7).
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(i) Measure the maximum circumference required: construct a 60°, 30°
triangle with this distance as base. The hypotenuse is then measured
and divided by 3 to give the maximum width of each of the three
winding strips of  in. balsa.

(i) A strip of paper equal in length to the balsa strip blanks to be used
Is wound around the former at 30° to its axis. (This determines how
far “up” the strips will cover (Fig. 8).

(ilf) Repeat (i). This time with the circumference at the point reached by
the paper. This gives the width of the other end of the balsa strips
(in theory).

(iv) Two strips are cut to the dimensions established, soaked for
10 minutes in hot water and then wound and bound in the 30° spiral
around the mandrel. After drying, their ends are held in place with
Sellotape.

(v) The actual space, top and bottom, is measured at 90° between the
edges of pieces 1 and 2. A third balsa strip is then cut and wrapped
(wet) in position, and allowed to dry (Fig. 9). When dry begin
partial removal of the bandage.

(vi) The first layer (of three tapering strips) is held rather more perma-
nently by j in. wide strips oftissue using Polycell paste. All Sellotape
must be removed (if it has been used). When these tissue strips are
dry, a further three lines of tissue strips are pasted along the joint
lines. (Note: The strips in the same layer are only held together by
paper.) The last spiral of paper prevents the laminating glue from
getting on to the waxed former.

(vii) Tap the former out of the tube, wrapping it with three more strips
approximately in. wider than the originals and starting lower down
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the former to allow for the eventual increase in circumference. These
strips are, of course, applied wet, and allowed to dry.

(viii) Remove “new strips’* replace the balsa tube and brush on a coat o
“Cascamite” glue. Wrap and bandage the outer strips in position,
easing them gently for the best fit. Do this work in a cool room to
avoid rapid setting of the synthetic resin glue (Fig. 10).

(ix) Having bandaged the full tube, begin (at the starting end) removing
the bandage and replacing it by bands of Sellotape spaced at 2 in. or
3in. intervals. This allows overlaps and gaps in or between the balsa
strips to be seen and remedied by cutting or inlaying, whilst prevent-
ing the bandage sticking to the finished job. (A supply of * in. soft
sheet slivers saves time when strips don’t fit perfectly.) Joint edges
may be lightly burnished with a spoon handle to get the final close
fit.

(X) Remove the Sellotape when the glue has dried. Sand all joint edges,
wrap with tissue and/or dope as required.

As a guide to weight, a40 in. X 1J in. X f in. tube weighed 1*75 oz. before
doping. This used medium hard balsa (harder than usually employed), and is
larger in girth than a typical A/2 boom, which should scale some 1-11 oz. only.
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The Stanger 6 c.c. engine of

1925, years ahead of its time

in appearance. It had a shaft

extension at rear to a pro-

gressive timer to cut igni«
tion in flight.

MR. DAVID STANGER,
ENGINEER

An Appreciation by Lieutenant-
Commander A. Greenhalgh, R.N.,
C.Eng., A.M.I.Mech.E., A.F.R.Ae.S.

HE first petrol-driven model aircraft to fly successfully was built by David
T Stanger in 1908. It may be thought by some that Professor S. P. Langley
was the first to achieve this distinction, but as his aircraft was a quarter-size
version of the unsuccessful “Aerodrome” and was built under U.S. Government
auspices, it cannot be considered to be a model in the accepted sense of the word.

The first petrol engine to be built by Mr. Stanger was an air-cooled
four-stroke, four-cylinder “V” type, of 1£ in. bore and If in. stroke. The
power developed was in the order of 1| h.p. at 1,300 r.p.m. when driving a
28-in. diameter propeller of 30-in. pitch. The engine weighed Ib. and had a
cast aluminium crankcase and cast iron cylinders and pistons. It was designed in
1905 and built in 1906. When considering this engine, it is important to relate
the date of design to other events aeronautical. It lies but eighteen months after
the first manned aeroplane flew, and four years before Bleriot flew across the
Channel. That Mr. Stanger designed and built an engine of such small dimen-
sions which operated with a high degree of efficiency can only reflect on his great
appreciation of I.C. engine principles and design at a time when knowledge was
confined mainly to the few who had attempted to build full-sized engines.

A biplane of 8 ft. 2in. wingspan and 6 ft. 10in. long was designed in
1907 and built in 1908. It was powered by the 1906 engine and weighed 21 Ib.
This aircraft was the first true petrol-driven model to fly successfully. During
the next two years, minor modifications were embodied as experience and
knowledge of the model were gained. The result was a most reliable and stable
aircraft. Demonstrations were made in the London area and Yorkshire.

The second engine to be built was an air-cooled, twin-cylinder, four-stroke
“V” type of ljin. bore and If in. stroke. Lessons learnt from the first engine
were considered in the design of the second, and the power-weight ratio was
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vastly improved. This engine was designed in 1912 and built in 1913. It was fitted
in a “Canard” type biplane of 7 ft. wingspan, and drove a 22in. diameter
propeller of 18 in. pitch at 2,000 r.p.m. This aircraft weighed IOf Ib., of which
engine weight was 2f Ib. The flying speed was about 20 m.p.h. On Sunday,
April 19th, 1914, this aircraft established the first endurance record for petrol-
driven models of 51 sec 0.0.s. at Hendon during the International Aero Exhi-
bition. This record stood undefeated until Whit Monday, 1932.

These first two engines had automatic inlet valves and mechanically
operated exhaust valves. Mechanically driven oil pumps were fitted, and float
type carburettors dealt with the fuel mixture.

The third model aero-engine was built in about 1925 and was a three-
cylinder four stroke, in-line, air-cooled type. This engine had mechanically
operated inlet and exhaust valves. The high finish and lightness of this engine
was remarkable for its day, and the float-type carburettor was one of the smallest
ever made. The next engine was again a three cylinder in-line type, but was a
two stroke unit. The engine had a three-division crankcase and was fitted with a
twin-choke carburettor supplied by a single float chamber.

Up to this time, the spark plugs, ignition equipment and accumulator
were all made by Mr. Stanger, no mean feat in itself.

Several single cylinder air-cooled two-stroke petrol engines were built
during the mid-1920s. Included in this series was one of about 1c.c. capacity
which ran very well indeed. This engine was only surpassed in size and efficiency
when the small commercially built diesel engine appeared in the 1950s. During

Twin cylinder 4-stroke of U" bore, If" stroke Rear view, same Vee/twin engine. Weighed 2| Ib.,
designed in 1912, made in 1913, air cooled and drove 18 in. pitch prop, 22 in. diameter, flying a
fitted in Canard biplane to create world’s 10f Ib. model at 2000 r.p.m.! Has automatic inlet,

first petrol driven model duration record. and mechanical exhaust valves.
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Two views of remarkable Stanger 1908, 4- Canard biplane below, first petrol engined model
cycle, 4-stroke, I+ h.p. at 1,300 r.p.m. on 28 to fly successfully for any duration, created a
in. dia. prop! record in 1914,

this period several model biplanes and monoplanes were designed and built. The
biplanes no doubt influenced other builders.

Mr. Stanger had other engineering interests. In 1901 he built his own
motor car, which was well in advance of its day. In about 1920 he built a 5 h.p.
two-stroke motorcycle which was used extensively and most successfully on
trials. Further evidence of his versatility is the set of dining chairs still in use
today. There is also in existence a beautifully proportioned aluminium statuette,
which amply demonstrates his outstanding command of moulding and casting
techniques. He constructed his own screw-cutting lathe by means of which his
engines were built, his own micrometer (used by Mr. John Stanger until his
retirement in 1958), protractor, iron plane, and most of the tools for his work.

The foregoing has been written so that the achievements of David Stanger
may be properly recognised and made more widely known. He was a pioneer
whose creations were enormously successful, and were due entirely to his own
efforts, working from basic principles.
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CANADIAN NEWS
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NORTHERN AREA NEWS
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CONTEST MODEL PERFORMANCE PREDICTION
by P. Beer

Summary

im p1e formulae have been empirically derived which provide good prediction
S of performance achievable with modern contest models. The effect of sinking
speed is clearly shown. The resulting predictions obtained are in good agreement
with practice. Conclusions are drawn pointing to possible improvements.

Symbols
CL lift coefficients of airfoil q “fiddle factor” for power props:
section 0.6 app. for nylon props
E energy stored in wound 0.8 app. for shop bought
rubber motor (Ib./ft.) wooden props
wr  weight of rubber motor x “fiddle factor” for rubber props:
wa  weight of airframe 0.8 app. for carved wood props
w  weight of model (0z.) 0.9 app. for laminated/built-up
ehm energy height of model (ft.) props
U  sinking speed (ft./sec.) 1.0 app. for variable pitch props
V  gliding speed (ft./sec.) y “fiddle factor” for rubber models:
W  area loading (0z./IOO sg. in.) t/120 for open models
t engine or motor run (sec.) t/25 for Wakefield models
d propeller diameter (in.) t/20 for Coupe d’Hiver models
r radius of inactive portion of z *“pusher factor” :
propeller 1.6 app. when airframe clear of
ST total flying surface area slipstream

(sg. in.) 1.0 for tractors
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Glide

The key to high performance lies in the glide. The best obtainable glide
performance presently known is given by A/2 gliders. Maximum still air time
appears to be 160 sec., which, allowing for 8 ft. stretch from the pilot giving
172 ft. altitude, indicates a sinking speed of 105 ft./sec. It is doubtful that either
power or rubber models, both of which tend to have high parasitic drag, can
improve on this.

Gliding and Sinking Speeds
Gliding speed V can be estimated from:

A plot is given for CL = 1, obtainable from most airfoils, and 1-4 is possible
from sections such as Eppler E58.

Sinking speed U tends to be incalculable and is best obtained by towing
to a known height and timing several glides. (The results of such an exercise can
be very demoralising—especially with power models.)

It will be noticed that the factor U/V appears in the equations following;
the relationship between lift/drag ratio and U,V, is as follows: lift/drag

ratio = 0 5 This is very close to U/V when this factor is 1/10 or smaller.

Energy Height

The two methods of gaining altitude by mechanical means are distinctly
different. The energy required to lift a rubber model is wound into it before the
model leaves the ground and is released in an exponential manner, whilst a

Opposite, Author shows “Union Jack” type structure on surface of

his lightweight design, with built-up folding propeller. Below, his

“Pudsey Duck” canard pusher and right, close-up of “Unipitch”

built-up folding propeller. Red-head Peter Beer has been engaged in

this private research into measurement of performance for three
years.
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Selection of Peter Beer’s

props at left includes balsa

one for pusher and two built
up tractor types.
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Built up prop for “Tinibini” folded against fuselage sides.

Note twist in blades from root to tip. At right is the Canard

pusher “Pudsey Duck” propeller non-folding and freewheel-
ing.

power model manufactures its energy as it climbs in a linear manner. Both
methods are of variable quality and dependent on atmospheric conditions to
some extent, i.e., the energy storable in a rubber motor is proportional to the

_ . 213)-T _ :
absolute temperature in the ratio = (where T is the temperature in degrees

Centigrade), whereas the energy manufactured by a power model is inversely
proportional to the absolute temperature in the ratio 273/273+T.

If E be the energy stored in a rubber motor, then the height to which it
will lift its own weight is E/wr. For average rubber wound to 90% of breaking
turns E/wr is 3,300 ft.

It therefore follows that the energy height of the model
ehm — E/wr+wa
ehm(wr-j-wa) = E
ehm(l+wr/wa) = E/wr = 3,300 ft. dividing by wr

so that ehm = 3,300 ft.

For power models ehm = 8 | 8 00 'tft

Practical Height

The practical height achievable is basically dependent on the propeller
disc loading modified by the U/V ratio:
For rubber models, the energy conversion factor.

_ d2—4r2

ECF = AST *(1—UNV)x-y*z ft.
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Hence the practical height for rubber driven models is:

3,300 d2—4r2
‘wa  4ST (I—UN)x*y-z ft.

1\
wr
And for power models:

ECE = \/lw d2

= bhp. 168 LYNVIG2

Thus the practical height is:
8,800 d2

. ot-(IU/NV)g-z
VW l6s
Climbing Angles

Theoretical derivation of climbing angle is possible but tedious and liable
to error due to lack of precise information. Practical experiment is quicker and
more productive of success. However, some guidance can be given.

Propeller efficiency for a given disc loading is dependent on throughput
of air—the greater the better. In a vertical climb, the propeller has not only to
lift the weight of the model but to overcome the effects of the slipstream on the
fuselage, causing high drag force. (Slipstream velocity increases and propeller
efficiency decreases as the model slows down.) So unless the velocity along the
thrustline is at least five times the gliding speed an oblique climb is more pro-
ductive of altitude. With power the method is simple, provided the timers are
reliable, by allowing about five seconds or so for the model to settle down at the
end ofthe climb, operating the dethermaliser, and timing the descent. A variable
incidence tailplane will be invaluable for this. Rubber models are a vastly more
difficult proposition and the best advice is to avoid power stalls—just! Never-
theless an initial angle of about 50 degrees to the horizontal is best.

Finally, for both F.A.l. power and Wakefield a hearty bung at launch can
be worth up to 15 seconds, as less power need be expended accelerating the model
to climbing speed.

Aids to Better Performance

For models with restricted rubber content the following points should
be borne in mind&

1. Variable pitch propellers are essential and are much simpler to make
than recent literature might suggest.

2. Motor runs should be adjusted so that the model climbs all the way:
Towards this end:

3. Freewheeling folders with fully counterbalanced blades obviating CG
shift from glide trim will assist and prevent the loss of altitude associated with
other methods at end of climb.

4. Torque-controlled variable incidence tailplanes (not tension controlled)
will help with the initial climb. Note that it is doubtful whether any of these
methods are suitable for Open models due to the weight penalty.

5. Use laminated or built-up blades with flat-bottomed or minimal
undercambered sections for best overall speed performance (the old Clark Y is
an excellent choice).
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For all types of models:

6. Avoid differential twisting of the wing. This definitely deteriorates
glide performance.

7. Use structures which are resistant to deformation due to aerodynamic
forces, temperature and humidity changes. “Union Jack”-type structures are
quite good in this respect but full geodetic are much superior.

The effects of humidity changes can be minimised by sealing the covering
with banana oil. It may not be generally realised that this substance provides the
best protection against the ingress of water vapour known, being at least twice
as good as epoxy resins and very much better than any polyurethane formulation.

8. It is the writer’s opinion that non-helical pitch propellers offer better
performance than true helical. A very interesting experiment would be to use the
8x3 n.h.p. propeller designed by P. R. Payne for the E.D. Competition Special
and published by Aeromodeller some time during 1949 on an F.A.l. model
powered by a Super Tigre.

9. For F.A.l. power models in particular, it would seem essential to use
an airfoil section which maintains a low profile drag at small angles of attack.
Most do not. Flat bottom sections tend to be short of lift. However, a slope
soaring section such as the Eppler 387 would fit the bill nicely.

10. The use of one of the very good 2-5 c.c. diesels at present available
should result in improvements in duration as they are able to swing a larger
diameter propeller than the very high revving glow motors which are so popular.

Drive Shaft. Freewheel

Mount Spinner On Cruciform
Allow About 3/8 Clearance Between
Cruciform And Hub.

Original Cruciform made From
Brass Slot-Racer Chassis
Members.

Metal Is Essential For
Wakefields But 1/16 Ply Will Do
For Coupe D'Hiver

Pitch Ch Against % T
TORQUE CONTROLLED 1 LNange Aganst A TS e 6 20 0

21 Recommended But " Tums %
VA R I P I TC H H U B Subject To Experiment

Return Spring From 16 swg Will
FOR RUBBER MODELS Handle 16str. 1/4x 1/24
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Sample Calculations

Wakefield:
CL 10
wr 40 gm.
wa 190 gm.
U 2 ft./sec.
\/ 16 ft./sec.
t 30 sec.
d 24 1n.
r 3in.
ST 290 sq. in.
w 81 oz
Xl 0-9 unipitch (fixed pitch) prop
X2 1-0 varipitch prop
: 3,300 3300 e .~
ehm = 190 = 5.75= 574 ft°
1 40

nr- 24x24—36f 30
ECF= 4X290 (1 «'25'X
0-465x|x30/25 -x
= 0-487¢q
practical height, x = 1. 574x0-487 = 280 ft., duration —30-}-140 sec. =
2 min. 50 seconds.

practical height, x = 0-9: 574x0-487x0-9 = 252 ft., duration = 30—126 sec.
= 2 min 36 seconds..

F.A.l. power
CL 10
w 26-5 oz.
U 2 ft./sec.
\/ 21 ft./sec.
t 9-5 sec.
d 8in.
qi 0-6 nylon prop
g2 0-8 wooden prop
_ 8,800%0-7x9-5_ ~
ehm = 25D = 27200 ft.

ECF= 0F X1648X(1 2P -q- 0-2539
practical height, g = 0-6: 2,200x0-253x0-6 = 334 ft., duration = 9-5+167 =
2 min. 56.5 seconds.
practical height, g = 0-6: 2,200x0-253x0-8 = 444 ft., duration
3 min. 52 seconds.

(WHICH ONLY GOES TO SHOW ONE CAN PROVE ANYTHING
WITH FIGURES—Ed.)

9-5+222 =
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BEGINNERS ONLY, PLEASE

by L. Ranson

ften When | see a beginner’s model paraded on the local common | say to
O myself, “Here is a model that could do with a spot of trim, if not a short
back and sides”. And | don’t always mean the surplus bits of tissue left hanging
about; rather am | thinking of the model’s performance, or rather lack of it.

Now | don’t blame the beginner for his chuck-it-and-hope philosophy.
After all, who ever heard of a model plane that didn’t fly ? Certainly none of the
comic characters encounter any difficulty. Porky the Pig and Sammy the Skunk
enjoy the most advanced aerobatic sorties over jam tart teas without lifting so
much as a finger, even if they had one. But be warned! The model plane is a
three-dimensional animal, capable of an infinite variety of maladjusted
manoeuvres. If you do wish to suspend it in mid-air with only the support you
build into it you need to know a few magic tricks.

One not so magic, but very important trick, is to secure the flying surfaces
to the fuselage with something more than one timorous rubber band. If you want
to keep your wing, and tail, in the style they should be accustomed to, try three
or four bands together to give a firm, but not disabling tension. It’s surprising
how many otherwise flyable models are racked to pieces by wobbly wings and
teetering tails.

Now to that first flight. Well, forget it, at least for the time being. Instead,
try launching the model gently from shoulder height into long grass. Make sure,
though, that there are no hidden obstacles—they sometimes object. If you can’t
get the model to glide in a nice aeroplany sort of way there may be lots of
treacherous reasons why, but at least see that you are launching it straight into
whatever wind there is, and there shouldn’t be much on that first outing, and
that you are giving it just the right amount of oomph.

Models have a curious way of coming out nose heavy, and this in spite of
the fact that you’ve done your darnedest to match it up to the balance point
shown on the plan. This could be due to leaving too much meat on the propeller
blades or jamming an oversize engine on the nose. It could be that the wing
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hasn’t been rigged to the correct incidence. Most wings require the leading edge
to be raised several degrees to give the requisite “angle of attack”, whilst tail-
planes are generally mounted flat to the fuselage centreline (invariably shown on
the plan). If all such systems seem to be at go then the nose must be “elevated”
by one fell device or another. Most commonly prescribed is a spot of ballast at
the tail end. Plasticene is an ideal corrective.

You may, of course, have built one of those old-fashioned models which
allow of wing movement along the fuselage. If so, the remedy is simple: just
move the wing forward. By doing this you take the weight off the nose and push
it towards the tail. But be warned, none of these adjustments should be too
violent; just a little at a time until you get what appears to be a reasonable sort
of glide.

If the model doesn’t drop its nose down, then you might be sure it will
poke it up—it’s that sort of perverse world. In this case you reverse the pro-
cedure; that is, you move the weight into the nose either by forward ballasting or
moving the wing backwards.

Going back to nose-down tendencies for a moment. The biggest weight
item on a power model is the engine unit. See that the engine you intend to use
Is suited to the model. It’s no use sticking a 5 c.c. racing engine on to a 30 in.
span unless you seriously want to take up ploughing. Even so, an off-balance
power model usually requires quite a bit of corrective ballast to get it on an even
keel, unless the engine can be moved along the bearers. This is why | don’t go
much on the stubby sort of sports model sometimes offered to the beginner. The
rangy model, with plenty of distance between wing and tailplane, known as “tail
moment”, is a better bet, easier to balance and safer to fly. Again, short coupled,
or stumpy models—and many scale jobs come into this category—don’t take too
kindly to hand glide tests, and special “expert only” trimming procedures are
required for any sort of success.

Back to the hand launch. If you are getting a stall, that is the nose rearing

Ballast At Nose, Or Tailplane Pocking (Small Amount) To Cure Stall.
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up, make sure that it is not due to too hearty a chuck. Correct launching is a
matter of feel, acquired only with some practice.

The ups and downs of model flying are not the only things sent to plague
us. Quite apart from diving and stalling your model may also veer sharply to
right or left. Check, though, that you are launching into wind; a sudden veer
may be due to a crosswind launch. If, however, you seem positively to have a
nasty inbuilt turn, first check for general alignment and fixity of flying surfaces.
And what about warps ? Most models finish up with a few slight character
forming buckles here and there, but if your wing has the sort of twist you find
in a propeller blade I suggest you get off home to a steaming party before going
on to the next lesson.

Which way should the model turn, though ? Well, it’s usual for power
models to fly in left-hand circles and rubber powered models in right-hand
circles—gliders can please themselves. The type of power model | refer to is, of
course, a sports model; beginners are advised to stay well clear of the fiery
duration model. The turn to the left is a natural turn, in that it is induced by the
airscrew rotation. A right turn under power can be dangerous in that, for in-
scrutable gyroscopic reasons, a nasty spin can result.

Important thing to note at this point though is the necessity to get as
straight a trim on the hand glide as possible. Thus, if your engine is aligned
correctly the model should describe a wide, sweeping circle under power. But
this is perhaps a sweeping statement; the flight pattern will vary from model to
model, and is very much affected by warps which increase in effect with increase
in speed. With luck, however, and it is always advisable to take some of this
commodity with you, you should get some sort of not-too-destructive flight.

Two very important musts, though, before that first heart-in-mouth
power-on launch: get the engine running at half throttle—full power can be
disastrous—and see that you only leave a 10-15 second residue of fuel in the
tank; there are more beginners’ models lost upwards than downwards.

Rubber models do not fly well with torque. There are many reasons why,
one being the variable thrust output, from fully wound to the last weak turns,
and this means that a right-hand trim is indicated. Models, incidentally, should
never be trimmed to fly straight. Apart from anything else it can be very trying
on the legs. Given that you have incorporated the requisite amount of side thrust
as indicated on the plan a small amount of right veer on hand glide is to be
desired. Unless a rubber model does turn under power it will invariably stall,
and the amount of turn is very important; too little will produce stalls and-
wallowing, whilst too much will spin the model in. Thus, although rubber
models are often considered the basic model they can be tricky to fly, which is
why they still present a challenge to the expert.

The art of trimming lies in matching the power flight to that of the glide.
It is little use having one without the other, although having hit upon a good
power flight pattern it is frustrating to have to mess it up because the model is
gliding like a brick. If yours is an engine powered model it is essential that you
have lined up the engine as per plan. Often the difference between a successful
model and a crashing failure is a very minute difference in the way the engine,
that is the thrustline, is pointing. Most power models require downthrust to stop
the nose rearing up. Check this against the plan. Also check if some right thrust
is called for. A well prepared model is most often a successful one. The expert is
an expert because of this. It was said earlier that sports models usually fly to the



AEROMODELLER ANNUAL 55

left, but check the plan for flight pattern instructions before taking my word
for it.

The trouble with model flying is that learning the techniques can be
expensive on model craft. Launching is a case in point. You must launch
smoothly, but with a certain amount of vigour. Not jerkily, though, as this can
result in the engine cutting and the model falling plop to earth. Another worrying
thing is that whatever happens to your model may be a combination of faults, and
unless you study carefully what happens and think about it you will merely
repeat the errors.

Take it that the model stalls, violent enough to pitch the model into the
ground. First check that you put in the right amount of downthrust. Try another
hand glide to see that it is not too flotatious. If that seems okay try a spot more
downthrust and at the same time apply a little left rudder. But again it is very
difficult to be hard and fast in these matters; whereas rudder offset might effect
a cure on one model it will be insufficient alone on another. Trimming is, after
all, a matter of trial and error, even though you can’t afford to be generous with
the error factor.

Horrid to say, but it is possible your model won’t even make a flight—
well, not a noticeable one. It may pull sharply into the deck either one way or
another. The only immediate and hopeful remedy is to put on opposite rudder.
It may well be that the fault is in the thrust alignment, and this will indicate itself
If you manage to get a fair power flight but a poor glide. Oddly enough, one ofthe
commonest faults to be seen in sports model flying is the model spiralling in to
the right on glide. The short stubby models are terrors for this sort of thing.
Often the cure is to increase left rudder turn, but sometimes right thrust, or
more right thrust, is necessary to offset the effect this has on the power flight.
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The spiralling may also be a sign of under elevation, and again, if the power
flight is okay, the glide corrective you apply must be countered by an increase in
downthrust.

As you can see, matching the power flight to that of the glide can be a
painstaking business, with a multiplicity of combinations to be encountered and
overcome. However, it comes easier if you think about it. You can alter the power
trim without altering the glide, but if you wish to alter the glide you will alter
the power trim. For this reason it is desirable to see what sort ofglide you’ve got,
and why a series of preliminary hand launches are so necessary. Once you have
a reasonable glide then power flight is a matter of correct thrustline adjustment.
But, of course, a glide may be a good one yet be turning the wrong way for a
suitable power trim to be applied to it. Say you have a good left-hand glide, but
the model flies in tight, non-climbing circles to the left under power even though
you have exhausted the amount of right thrust adjustment, then you must alter
the glide pattern, and your model may well be gliding to the right before you
open up the left turn circle to a safe climbing sweep.

This sounds complicated, and worse than that, it is complicated. Aircraft
behaviour is only predictable up to a point; beyond that point you need the
services of a test pilot, or, in our case, a rather elaborate trimming technique.
But, nevertheless, you can get your first model flying reasonably well if you
follow the basic rules of the trimming game, which is a little know-how and a lot
of common sense. The little know-how amounts to this:

Fore-and-Aft Trim: Obtain glide by altering weight balance along fuselage. A
small degree oftailplane adjustment is also permissible—a in. sliver under the
leading edge to cure a stall, and the same under the trailing edge to increase
elevation. Give downthrust to cure a stall on power and reduce same to increase
elevation.

Directional Trim: Left or right rudder to adjust glide. Offset thrustline to vary
turn under power.

The common sense comes in working out the possible combinations of
power and glide patterns and how to adjust one to the other. Some idea of how
to go about this has been given in the article, but there are many pitfalls, such as
poorly designed models, models unsuitable for beginners, and models built
more in haste than expectation. Best bet is to get advice from an experienced
modeller on the choice of suitable kit or plan. Better still you could write to the
Aeromodeller, and to “Golden Wings Club” in particular if you are a Junior.

Vintage ‘Freddy’ cartoon
from Aeromodeller 30 years
ago

“‘Ernie, stop swinging on that
gate, you'll break your neck!”



AEROMODELLER ANNUAL

o7

SANTIAGO F.A.l. BULLETIN



58

AEROMODELLER ANNUAL

MODELLISTICA



AEROMODELLER ANNUAL 59

SKRZYDLATA POLSKA
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WORLD CHAMPION A\2 GLIDER 1967
By MATTHIAS HIRSCHEL, EAST GERMANY



AEROMODELLER ANNUAL 61

BELFAST M .F.C. NEWS



62

AEROMODELLER ANNUAL

LE MODELE REDUIT D'AVION



AEROMODELLER ANNUAL 63

ILMAILU



64

AEROMODELLER ANNUAL

AMERICAN AIRCRAFT MODELER



AEROMODELLER ANNUAL

65

*FLYV



66 AEROMODELLER ANNUAL

FACTS ABOUT PROPELLERS

N o practical aeromodeller needs to be told that the propeller can make all the

difference to performance. In the case of a rubber model, however, the
propeller size and proportions are normally selected on the basis of experience,
or convention, and if any subsequent “adjustment” is needed this can most
conveniently be done by altering the number of strands or cross-section of the
motor.

Mention can be made, however, of a technique which worked well in the
days when freewheeling propellers were still commonly used on duration rubber
models. This was to carve the propeller blades separately with a reinforced
cylindrical root to fit into a tubular hub. The blade was then locked to the hub
by pinning, but at the same time adjustment of pitch could be made by removing
the pin, turning the blades in the hub to a new pitch angle and repinning.

This proved a very effective method of “matching” the propeller to a
given motor size—the technique generally being to establish the highest pitch
angle which the propeller would take before the climb performance began to
taper off. Once found, this optimum pitch was then fixed, as any further change
would have affected trim. In other words a simple form of adjustable pitch
propeller was an additional tool for establishing initial trim. The same method
can be used on modern folding propellers by bending the hinge.

It is interesting to recall that other methods of adjusting the propeller
characteristics have been applied from time to time to rubber powered models—
aimed not so much at establishing trim but in “balancing” propeller performance
against the continually changing power output of a rubber motor. The most
popular solution was the automatic variable pitch propeller with the pitch angle
controlled by motor torque. The other was the expanding diameter propeller—
the diameter increasing to a maximum on full turns and then gradually con-
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tracting as the torque diminished. The original aim was a constant speed pro-
peller (or near constant speed), and thus a more or less constant propeller
efficiency. Neither achieved particular distinction nor operational efficiency,
and best results were invariably achieved either by using as high a pitch as
possible on a moderately large propeller diameter; or a very large diameter
propeller with a moderate to low pitch. Ultimately, however, top performance
with all rubber models depends on using a quality of rubber strip with favourable
torque characteristics.

In the case of power models propeller selection is usually very much
easier. For a start, it is a simple matter to select an “optimum” propeller on a
trial-and-error basis, and the propeller should have a constant efficiency since
it is driven at constant speed by the engine. This *“constant speed”, however,
will be different in flight to what it is on the ground, and will also vary with
flight attitude and flight speed. In practice, therefore, it will be a constant only
with one attitude of flight—and the r.p.m. achieved will be peculiar to that
particular propeller.

The aim, logically, is to use a propeller size which represents an “in
flight” load on the engine equivalent to the torque developed at peak r.p.m. The
engine will then operate at peak r.p.m. and thus deliver its maximum power. This
has certain limitations—notably in the difficulty of deciding when the motor is
actually “peaking” in flight—and undoubtedly the majority of power models are
operated with “oversize” propellers which never allow an engine to achieve its
maximum performance—except perhaps in a dive where peak power is least
required!

Basically, for any given power model-engine combination, there will be
one particular propeller which will give the best performance. This can be a
critical problem, as in the case of control line speed and team racers; fairly
critical as in the case of power duration and radio control; and almost completely
non-critical in the case of free flight sports models. The only time propeller
selection tends to become really critical in the latter case is with the smallest
sizes of engines (usually under 0*5 c.c.) where it may well be that only one size
of propeller will fly the model at all. This is because the power available is
marginal and thus a reasonable propeller efficiency is necessary in order to get a
suitable amount of thrust. The only way to get reasonable propeller efficiency is
to match it to the engine performance—and if possible further improve the
efficiency of the propeller form. In the case of tiny glow engines, for example,
propeller balance can be critical. An unbalanced propeller can waste so much
power through vibration (since the generation of vibration absorbs power) that
there is not enough left to fly the model. With the propeller properly balanced,
the difference can be quite remarkable.

Propeller selection can be done, and usually is carried out, on a purely
trial-and-error basis. Having arrived at an optimum size, it may then be possible
further to improve performance by reworking the propeller itself. This is a
particularly effective method where results achieved can be directly observed
and measured, as in the case of control line speed, for example. It is a less exact
method where results can only be observed but not measured, as with free flight
models. It also demands some knowledge, at least, of what factors affect propeller
performance and efficiency.

Basically the engine and propeller characteristics are affected by so many
variables that it is useless to attempt any exact analysis of test data. However, we
can use basic theory as a guide, the chief propeller characteristics being thrust,
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torque and power absorbed. The following relationships then apply:

Thrust is proportional to (r.p.m.)2x (diameter)4
Torque is proportional to (r.p.m.)2X (diameter)5
Power absorbed is proportional to (r.p.m.)3X (diameter)5

From the above it is obvious that diameter has the major effect of any of
the characteristics on propeller performance. Thus the effect on thrust of
doubling the diameter, for example, would be the same as that produced by
increasing r.p.m. fourfold with the original diameter. For practical purposes,
however, we are concerned with what diameter size can be driven at a suitable
r.p.m. figure by the available power.

Thus for any propeller we can express the “power absorption” charac-
teristics either in terms of torque absorbed or power absorbed by the following
equations:

CgX(r.p.m.)2X (diameter)5
CpX (r.p.m.)3X (diameter)5
where Cq = the torque coefficient and

Cp = the power coefficient of that

particular propeller.

Torque absorbed
Power absorbed

Theoretically, at least, Cqand Cp are constant values for any particular
propeller. Thus giving one accurate set of test measurements for torque absorbed
against r.p.m. the torque coefficient (Cq) can be calculated for that propeller and
will hold for other combinations of torque and r.p.m.—i.e., insertion in the
formula will give torque absorbed at any other r.p.m.; or r.p.m. given by any
other torque value. Exactly the same applies to the power coefficient (Cp) and
power formula. It depends whether you prefer to work with torque curves or

power curves.
For a particular diameter of propeller we can go further than this and

incorporate the diameter factor in the coefficient, viz.:

Torque absorbed = CgX (r.p.m.)2
Power absorbed = CPX(r.p.m.)3

Having found Cq, or Cp, by test we can then calculate torque or power absorbed
over a range of r.p.m. These curves can be related to corresponding curves of
torque or power developed by an engine and the working point of that propeller
with that engine found—Fig. 1 and Fig. 2.

FIG. 2
FIG.1 PPM.
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On the same basis any other propeller can be “calibrated” in the same
way, each having its specific value of Cqor Cp. The actual values will be specific
to diameter plus the other geometric characteristics of the propeller—pitch,
blade area and shape, and blade section.

In practice these coefficients will not necessarily be constant, due to
“scale effect” operating at different speeds (i.e., widely different r.p.m.); and also
to the effect that pitch has. Logically, the higher the pitch angle the more “drag”
the blades will have and thus the higher the torque coefficient for a given
diameter size. Under static conditions, too, the higher the pitch the more
“stalled” the blades are. In the air, however, the blades become increasingly
“unloaded” and its torque coefficient (and power coefficient) will substantially
decrease. With pitch properly selected to match the flying speed, in fact, the pitch
factor in affecting the value of Cqor Cp should be the samefor any pitch with a
particular shape of propeller.

There is thus a discrepancy between “in flight” and “static” values of
Cqg and Cp which increases with the geometric pitch. This also justifies the
“control line” method of selecting a propeller on the basis of the pitch required
to match a selected engine operating r.p.m. and then adjusting the diameter or
blade thickness as a method of arriving at that r.p.m. It will fall down only if the
available engine torque is not sufficiently high to achieve the design operating
r.p.m. without having to reduce the diameter to such a value that the thrust
produced at that r.p.m. is insufficient for the thrust requirement to fly the model
at the corresponding design speed. The chart given in Fig. 3 is a reasonably
accurate guide, although the actual performance achieved will be very dependent
on the geometry of the propeller. Thus although pitch is second only to diameter
in importance as far as propeller performance is concerned, the finer variations
are concerned with blade shape and section.

Practical results have shown that for best performance model propeller
blades need to be thin, especially towards the tips, which have the highest
velocity. Some designs aim to get the same effect of reducing tip drag by using
narrow blade widths towards the tips and compensate with additional area near
the roots. This can set problems of blade strength at the wide chord sections.
The result is all too often a propeller which is either too thick, but strong enough;
or too thin and so weak that it is prone to shatter on starting.

Test results would also appear to indicate that an increase in area and
particularly blade width tends to produce a propeller with slightly lower effi-
ciency and a more marked tendency for blades to stall. Narrow blades, in par-
ticular, do not appear to stall so early as conventional aerofoils and so seem best
suited to the higher pitches. Blade area, in fact, seems the least effective of the
possible geometric “variables”, except in the wrong way. It is all too easy to use
too much blade area in an attempt to produce more “lift” (i.e., thrust), only to
find that the increased drag pulls down the r.p.m. and thus the thrust.

There is also evidence which indicates that trimming the diameter of a
propeller by cutting off the tips tends to decrease the efficiency somewhat. The
loss is not great—about 2-5% efficiency loss for each 10% of diameter dropped.
It can be recovered by reshaping and thinning the tips; or by increasing the pitch
very slightly (e.g., by about 2% for each 10% reduction in diameter). On this
latter basis trimming the diameter is a good answer to a propeller which is
slightly over-pitched to start with.

Blade section thickness appears to have a far greater effect than blade
irea. The thinner the section, in general, the better the results, accompanied by
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FIG. 3. PROPELLER SELECTION CHART

This chart can be used to select asuitable propeller pitch consistent with a specific
design speed; or find maximum speed for different combinations of propeller pitch and static
r.p.m. achieved with that propeller. The top scale gives approximate equivalent in-flight
r.p.m. for the static r.p.m. figure(s) achieved. This is useful in assessing whether or not the
selected propeller allows the engine to deliver peak r.p.m.

Example: Suppose the engine used peaks at 16,000 r.p.m. and the design speed is
100 m.p.h. Relating 16,000 r.p.m. on the top (flight r.p.m.) scale to 100 m.p.h. givesa required
pitch of alittle under 8 in. Logical choice would therefore be an 8 in. pitch prop.

Using the bottom scale and the 8 in. pitch diagonal it can be found that to achieve
100 m.p.h. with this pitch of propeller the static r.p.m. required is just under 14,000. This
w ill correspond to an in-flight r.p.m. of 15,700 to 15,800 or just below the engine peak.
Provided the 8 in. propeller will give 14,000 r.p.m. static the design performance should be
achieved, provided that the diameter is adequate to provide the necessary thrust. If the
static r.p.m. is below the required chart figure, then either the diameter will have to be
trimmed (with the proviso above) or blade thickness; or alower pitch used.

However, in this case, using a7 in. pitch propeller would give approximately 16,700
rrpp.m. at 100 m.p.h. in the air, or higher than the engine peak r.p.m. This will result in aloss
of power and possibly insufficient thrust.

APPROXIMATE FLIGHT PP M - THOUSANDS

SPFFD- M.PH.
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a sharp leading edge free from “notching”. Irregular or blunted leading edges
are poor. The actual section does not appear to be at all critical, although most
experts aim to rework a propeller to a nominal aerofoil shape. As a matter of
principle they usually also rework the trailing edge, if blunt to start with, but this
Is less important. The main difficulty in reworking is the weakening induced in
the blades, plus the potential danger of knife edges on the blade for hand
starting.

Blade symmetry—each blade being identical—is, strangely enough, far
less important than balance. Commercial moulded plastic propellers are fre-
guently asymmetric, and in some cases one blade is measurably longer than the
other. They can still be quite efficient propellers, provided they are properly
balanced.

The degree of balance with a moulded plastic propeller is usually nominal
and based on the assumption that the pattern is absolutely true (which is only
likely to be the case if the die is made from a single-blade pattern), injection of
the plastic is uniform, and that the moulded material is not subject to dimen-
sional changes when removed from the mould. Some commercial propellers are
quite good in these respects, others are very poor. All would pay for at least
checking for balance, and the majority will need at least some degree of re-
working in order to achieve the degree of balance necessary to give optimum
performance. Starting with the assumption that the propeller will probably have
to be reworked to balance anyway, there is no reason why one should not go on
to thin the blades and clean up the leading edge and tips. This can only do good
as far as propeller performance is concerned.

SIMPLE PROP CHECK

Here’s asimple method of comparing “efficiencies” of different makes of
the same size prop where measured performance is possible— e.g., with a Team
Racer. This is done by multiplying speed by distance. The prop with the highest
figure is then rated “ 100” and the others as a corresponding percentage.

Using the prop test figures referring to seven samples of 7 X 8 props tested,
the following figures result:

Speedx Relative
Prop Speed, m.p.h. Laps distance “ efficiencies”
A 101 35 3-54 94
B 95 36 3-42 91
C 94 40 3-76 . 100
D 90 35 315 83-7
E 88 33 2-90 770
F 86 31 2-66 70-6
G 82 45 3-69 98

Note that this is a rough evaluation of “overall efficiency” only. In a par-
ticular application outright performance in terms of speed may outweigh nominal
“efficiency” factors. Equally, the efficiency of the poorer examples may well be
improved by reworking.
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Wood Screw

GLIDER CONSTRUCTION SUGGESTIONS

by Trevor Faulkner

Diagram Details

1. Adjustable towhook and skid. Aluminium skid bent to channel section
and fitted to shape shown. The advantage is that a curved shape can accommodate
the skid and still allow adjustments ordinarily associated with flat fuselage
undersides.

Fig. lillustrates a version of the adjustable towhook: its main advantage
Is that construction of this component takes place independently of fuselage
construction, the skid and hook-screw being fastened to a section of hardwood
reinforcing the lower fuselage.

The alloy is bent around a section of material equal in width to the
towhook and this ensures a snug fit. The projecting flanges are filed down until
they barely shroud the towhook screw and washer. Marks filed on the flanges
show graded positions for varying wind speeds.

2. Micro-adjustments for rudder horns using | in. X | in. spruce section
with polyester resin “cast” of 10 B.A. screws at extremities. Thread loops hold
screws whilst resin is applied: silk reinforcement can be incorporated in the
resin. Screws are lightly oiled and cleaned before casting and will unscrew when
resin is cured. The unit is rubbed smooth and profiled on a fine sandpaper and
cemented into the fin in the usual way. (A version of this technique can be used
for three-point nose noseblock adjustments of rubber models.)

In (2) the illustrations show how internal threads may be “cut” without
a tap. The success of this method is based on the simple fact that polyester resins
do not adhere to metal. The oil acts as a separator and assists the removal of the
SCrew.

3. “Liquid ballast” : polyester resin with lead powder incorporated can
be brushed or poured as suitable nose weight, etc., glass mat or cloth can be used
to reinforce this area. Lead filler is available from many fine art casters or from
Tiranti Ltd., Charlotte Street, London. Clean brushes in meths immediately.
Note: Lead accelerated curing of resins: add lead to resin before adding

hardener.
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Nose weight or ballast in the form of reinforcement is always attractive
and the incorporation of lead powder in a resin mix has these dual advantages.
The mixture may be poured into a built-in ballast box and will occupy less space
than an equivalent weight of lead shot. In Fig. 3 the resin mix is shown being
applied by brush: if this method is used, additional hardener can be added to
speed up setting time while the ballast is being built up. (Please note that personal
cleanliness is very necessary when powdered lead is used.)

4. To avoid the need to epoxy mounting units to glass fibre rod fuselages,
wrap the rod with soft  in. sheet secured with an impact adhesive; small radius
Is no obstacle and added weight is negligible.

For some instinctive reason I am wary of fixing components to a flexible
fibreglass fishing rod by means of epoxy resin which sets rock hard. The sug-
gestion in (4) allows flexibility of the adhesive layer to be used and further saves
the time required by epoxy resins to cure fully. Balsa cement can be used for the
subsequent building procedure.

5. Lead casting in a wet mould can be very dangerous: for simple shapes
try pressing aluminium foil to the required (negative) profile in a suitable piece
of ground. Pour the lead and file and/or beat to the finished shape.

Finally, | have found a variety in D/T behaviour amongst my stable of
models. Usually, Wakefields, U/R rubber models and Coupe d’Hiver give no
trouble. Low aspect ratio wings combined with large stabiliser areas seem to
represent simplicity in this respect, but my two A/2s are decidedly fickle. With
aspect ratios of 14 and small tail areas (65°) the angle oftilt is very critical. The
models alternated between spinning and stalling and to arrive at the most suitable
adjustment the fixing shown in (5) was used.

As can be seen, the pin may be moved to allow very minute controlled
adjustments to be made. The time saved when compared with the shortening or
lengthening procedure necessary with a typical restrainer band is considerable,
particularly on a cold, windy day!

One of the fascinating aspects of aeromodelling is the seemingly limitless
number of modifications and alterations which can take place in the detailed
construction of the average model. Because of this | decided to place on record
the innovations which have become part of my building methods during the
past six months (the time limit during which | have built and flown a couple of
AJ2 gliders, a very limited programme indeed).

Vintage ‘Freddy’ cartoon
from Aeromodeller 30 years
ago

“1'm sorry Sir, | got carried away!”
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avy Carrier is probably the most challenging and, therefore, the most
N enjoyable, control-line event on the contest schedule. It requires skills from
almost all of the other control-line events plus a few peculiar to itself. It draws
hot engines, hot fuel and high performance from the speed events. It demands a
good bit ofthe precise flying ability of stunt. The realism and gadgetry are drawn
from the scale event without the tediousness of reproducing the ultra-fine detail.
The carrier take-offs and landings give further excitement to contestant and
spectator alike. The thrill of a recognisable aeroplane rocketing off a replica
carrier deck; booming through its high-speed run; realistically throttling back,
hook, flaps and sometimes landing gear appearing; the agonising slow flight
building up to the final approach to the deck; and Bam! you’re down with the
hook engaging one of the wires (you hope), adds up to a most satisfying
endeavour.

The full competition Class Il model appearing in most American contests
Is a complex and awe-inspiring sight to a novice or spectator. However, when it
Is broken down to its basic parts and viewed as a goal instead of an immediate
necessity, the difficulties no longer seem so insurmountable. Even the smaller
Class | size model can involve a good deal of time, effort and money. Reverting
to the old adage of, “You must walk before you can run”, there is much that one
can do to get started and even become competitive with a relatively small invest-
ment of time and money.

There is such alarge group of people now enjoying the flying of the Navy
Carrier event, though unwilling, unable or uninterested in the scale aspect, to
cause serious consideration of adding a non-scale Class | event to the A.M.A.
contest schedule. This type of event previously had been limited to juniors only.
This class would provide an ideal starting ground and hopefully would promote
greater participation in the two scale-type classes. It would give the beginner a
place to try out his flying and linkage engineering ability in competition without
forcing him into the added work of a scale aeroplane. There are quite a few good
Kits available which can and have been converted to carrier use rather easily. The
Sterling Skyshark was designed with just this purpose in mind. Some of the
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others, such as Ringmasters, Magicians, and Sterling Mustangs, have also been
modified to resemble carrier-based aircraft and retain some of the scale-like
appearances.

The two most important components of any carrier-type aeroplane are
the control system and the engine. Let’s look at the control system first. Many
methods of adding throttle and other accessory control to the standard two-line
system have been tried. Few have been able to do the job adequately. The best
method, tried and proven over many years, is the J. Roberts system now pro-
duced by Sturdi-Built. This system utilises a balance between the normal two
flying lines and a third line. The effect of shortening the two flying wires and
lengthening the third for high speed and reversing the procedure for low is
accomplished by a lever system in the patented handle. This motion is then
translated into a fore-and-aft motion by an auxiliary bellcrank beneath and
interconnected with the usual one. The centrifugal pull of the model is divided
equally by the three lines and this balance allows small, precise, and quick throttle
changes. Sturdi-Built has recently improved the design of the plane units for
greater strength. Custom plane units of Sturdi-Built parts are hand assembled
by Bill M. Johnson (more about Bill later) and give even greater strength and
improved action through a few of his little tricks.

The use ofthis fore-and-aft motion is up to the individual. Each aeroplane
seems to present uniquely different conditions which need to be met. The motion
Is aft for high speed and forward for low. The travel is about f in. Appropriate
additional bellcranks, push-rods, links and levers must be fitted to provide the
necessary directional travels and distances to operate the throttle, flap and hook
release devices properly. One method is to connect the auxiliary bellcrank to a
shaft fitted crossways in the fuselage. Additional levers can then be fastened to
the cross-shaft with the proper moment arms, above or below centre, to provide
the needed motion, direction and distance. (See Fig. 1.) Some ofthe R/C control
linkage parts, such as the Dubro Quik-Link, are useful to make up whatever
pushrods or arms are needed and allow a certain amount of fine adjustment.
These have proved very helpful since wire bends need no longer be so precise.
“Nyrod” seems as though it should be extremely useful too, though | have not
yet tried it.

H.M.S. “Flycatcher”,
generous gift of the
Royal Navy to the
S.M.A.E. has imposing
superstructure, seen
with marinated Mustang
“on deck” at R.N.A.S.
Yeovilton in heading
opposite.

Layshaft diagram for
variation of control
throw from levers to
various functions in
Carrier Deck models.
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Great care must be exercised in the development of the linkage system.
Most important, the system must operate smoothly and freely with no binds and
little looseness in the pivot points. Short lengths of brass tubing make ideal
bearings when positioned properly and soldered to sheet metal levers. Apply a
dab of “Lubrosil” or some similar compound at the pivot points to ensure
permanent lubrication. It is best to install all linkages and thoroughly check
them for proper operation before closing up the fuselage. Checking is best done
by hooking the J. Roberts control handle to the leadouts and operating the handle.

The choice of engine is the second most important point. Carrier aero-
planes represent a good deal of work and it can be heartbreaking to find you’ve
chosen an engine which is not suited to the event. There are many good R/C
engines available in both the -40 and -60 size which would be suitable for the
beginner. Primary concern should be adequate power and smooth, effective
throttling. The R/C-style engines are more docile and easier to handle, so give
fewer problems while learning the other facets ofthe event. Later, hotter engines
and other throttle systems can be tried. The first engine can be chosen with an
eye to conversion later on.

The ultimate in competition carrier throttle systems at this time is
produced by Bill M. Johnson, 6328 Jackson, Berkeley, Missouri, 63134, U.S.A.,
a tool and die maker for McDonnell Aircraft. It consists of an exhaust slide
coupled to Bill’sown “Fuel Control”. This allows the use of huge intake venturis
by throttling the pressurised fuel supply ahead of the needle valve. Now the
wildest of the -60 racing engines and -40 Rat Race engines can be used, coupled
with the high nitro fuel blends. Performance during the high-speed run sky-
rockets yet the engine will still throttle back to a slow, smooth idle for slow speed
and landing. The throttle response is immediate when the Fuel Control is
properly adjusted. Minute throttle changes can be made and quick, full-throttle

Below: Lift offl Terry Heeley's (Buckaneers) profile-

fuselaged Hurricane aboutto be dragged into the air by

its O.S. 49 engine. Very impressive low speed runs are
probably due to its ample wing area and large flaps.

Above right: Dave Fairbanks brings his Chance-Vought

Corsair FAU in for a perfect arrested landing. Roberts

flight control unit used for throttle control on the Merco
35 R.C; but the model does not have flaps fitted.
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bursts can save you from falling into the drink. The return to low throttle is
Immediate so that little is lost during the low-speed portion. | have used these
throttles very successfully for a number of years. They have been fitted to
Fox 36X, Supertigre G 21/40, Front Rotary, K. & B. 40RR, McCoy 60 and
Rossi 60 engines and, once tuned according to instructions, the performance of
all has been phenomenal. There are a number of other engines which could
similarly be altered for better performance. The Bill Johnson throttle system is
the only way to go for all-out carrier competition.

Flaps, hook, rudder and retractable landing gear can be classed as flight
accessories. The arresting hook is the only required accessory. The others can be
used at the builders’ option. The hook should be at least £ in. dia. wire and the
arresting end shaped as shown in Fig. 2. This type provides a wide entry to
funnel the arresting wire into the small end loop. The small end serves two
purposes. It tends to keep the arresting wire from sneaking back out after the
initial shock and also concentrates the forces at the apex to prevent the hook
from straightening out. Some builders even add an anti-release wire as shown in
Fig. 2A. The other end of the hook must be ruggedly mounted in the fuselage
to prevent everything from being tom out by the roots. Fuselage doublers are a
good way to gain added support and distribute the shock load over a greater area.
Needless to say, the whole assembly should be cemented together with epoxy.
A plywood mount is a must. A light mousetrap-type spring should be fitted to
hold the hook down in landing position. This prevents the airstream from
partially retracting the hook and not presenting the widest aperture to the
landing wire. It also assures that the hook is well out in the airstream for added
drag during the low-speed portion of the flight.

The rudder must be fixed in a right turn position or made movable so
to be in this position to assure line tension during low speed and landings. The
advent of more powerful engines has demanded torque compensation right
rudder for the take-oil, too. A fixed rudder will cause higher centrifugal loads
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Left: A fine Douglas SBD
Dauntless by B. Pope does a fly
past over H.M.S. Flycatcher
during a low speed run. Power
is supplied by a Merco 61 R/'C,
which is excellent for precise
throttle control.

Below right: Not the most
perfect landing technique,
demonstrated by Mick Reeves
as he “arrives” with his 31b
60z model ofa Short Seamew,
snagging second or third line
with a quick “round-out” as
the tail is brought down.

and a subsequent lowering of the speed during the high speed run. A simple
method of having right rudder when you need it but not when you don’t is shown
in Fig. 3. The spring force should be adjusted so that the airstream will return
the rudder to approximate neutral during high speed.

Flaps can be a problem. The linkages required in some scale-type planes
can cause many hours of head scratching and “cut and try” before a suitably
functioning mechanism is developed. Larger wing areas often will not require
the extra lift at low speed so the extra work can be avoided. Small wings will not
allow as slow a low speed flight and the extra lift and drag are a necessity. The
builder must choose how close to the ultimate in performance he seeks and
whether he is willing to undertake the extra work. There is much research still
to be done in the area of flap efficiency on model aeroplanes with respect to angle,
style and gap between flap and wing. Flaps can be made to release along with the
hook or be proportional with the throttle. The latter method has a drawback in
that airloads on the flaps will open the throttle on the upwind side of the circle
unless the linkage is designed to prevent it. Control will become erratic and
sometimes hair-raising when the throttle is opened with the flaps extended
rigidly. A good compromise would be a spring loading of the flaps, like the
rudder, so that increased air speed will tend to retract them. Care must be taken
on these spring-loaded accessories to avoid an excess of drag or binding on the
throttle controls.

Hook end diagrams, left and
right are advised by author
who has long experience in
U.S. Carrier Deck contests.
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A relatively simple retractable landing gear is now practical for control-
line models. The “Centrak”, a unit produced by Bill M. Johnson (there’s that
man again) makes use of centrifugal force to operate the system. The unit mounts
between the bellcrank and the model and features a spring to hold the gear down
for take-off, slow speed and landing. The spring is adjusted so that line tension,
in the form of centrifugal force, causes the gear to retract. The builder must
provide his own linkage between the “Centrak” and the landing gear to accom-
plish the proper retraction. The “Centrak” also has a third arm which may be
utilised to retract the tail wheel, operate the rudder or some other accessory.

While the non-scale event allows most anything, the scale carrier events
do not allow too much leeway in the choice of a subject to model. Liquid cooled
engine powered carrier-based planes were rarities in the U.S. Navy. The
Mustang and Airabonita were single prototypes and many U.S. carrier flyers are
using them because of their small frontal area advantage. Almost all of the more
recent carrier-based planes featured huge radial engines and rather small wings.
The Martin Mauler is about the only exception. These others not only had the
large frontal areas but the whole fuselage became huge when scaled to get a
decent wing area. Look back to the era around the beginning ofthe second world
war. Engines were not so big then and larger wings were needed to get them off
the decks. The ill-fated Douglas TBD-1 Devastator falls into this category. Lesser
known ships were the Vultee Vengeance, Vought-Sikorsky Vindicator or the
SBD-1and SBD-2 versions of the Douglas Dauntless. Others could probably be
turned up by researching old books and magazines.

If you’ve read this far, you must be hooked on carrier flying. So—
“Welcome aboard” for flight training and combat (contest) tactics.

Carrier contest flying requires a good deal of skill. Fortunately it is a skill
that can be acquired through practice. The great differences in the speeds
necessitates two different styles of flying. The high-speed run is timed from
release of the model. This means that the take-off should be smooth, the model
“grooved” as quickly as possible and held there for the whole first seven laps.
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The model can’t be making forward progress if it is constantly going up and
down. The take-off portion of the deck looks so short that it causes a natural
tendency to yank or jump the model into the air too quickly. This usually causes
it to hang on the prop and sometimes even stall. This hesitation delays the
natural acceleration and loses precious time. Worse yet, a model with a powerful
engine will usually choose this moment to demonstrate its tremendous torque
and try to pay you avisit in the centre ofthe circle. Not much good can come from
such a situation. Once you are assured that the model will fly, handle properly
and throttle correctly, practise smooth take-offs. Step off a distance equal to the
take-off portion of the deck and mark it with a fuel can or tool box placed outside
of the circle. This allows you to judge if you are getting airborne in time and
avoiding the previously mentioned problems.

The high-speed run should be made with the handle pulled back as close
to your body as is comfortable. Your lines should already have been measured for
length and the speed is calculated on the basis of their length, not on their length
plus the length of your arms. It is also better to fly with both hands on the
handle. The more powerful engines exert a good bit of pull and you will want
the safety of two-handed flying. Practise this way now so that you will already be
accustomed when it becomes a necessity. | also use a parachute cord safety loop
between the handle and my right wrist to ensure that the model will not get away
and injure someone if the handle slips out of my oily hands. The two-handed
method also affords another advantage with the J. Roberts handle. The right
hand grips the handle in the normal fashion with the index finger pulling on the
enclosed trigger. The left hand is wrapped around the front of the handle with
the third line existing between the middle and ring fingers. The left thumb is
positioned against the upper portion of the trigger and exerts a slight pressure
toward low speed. The throttle is now controlled by opposite pressures of finger
and thumb. Throttle change is effected by increasing and decreasing pressures
in the appropriate direction. This allows immediate throttle change rather than
a delay while switching from pulling to pushing with the right index finger. The
trigger loop is larger than the finger so there is a lag before throttle changes are
actually made. This also is less natural a motion than pulling with the index
finger and pushing with the thumb. Minute throttle changes can now be made
by lightly varying the pressures. This will allow you to vary engine speed by
only a few hundred r.p.m. with ease.
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Below left: B. Perry’s Merco

35 powered Vought Sikorsky

Kingfisher, arrested just be-

fore it fell into the “drink”,

a case of short radius on the
lines?

Korean action Fairey Firefly

has plenty of glamour in its

dazzling markings; note the

flaps and long arrester hook.

Made by Alan Dorrell for
Veco 35.

The slow-speed portion of the flight is the area where few have ever had
much experience prior to taking up carrier flying. There seems to be a built-in
fear of ultra-slow speeds even among experienced control-line flyers. Line
tension drops way down and an alarm bell starts ringing in the pilot’s head,
warning of an imminent loss of control. It often takes a good bit of practice
flying at slow speeds to overcome this previously developed attitude. The pilot
should continue to gradually slow the aeroplane more and more until finally it
does stall and drop out of the air. Now a reference has been established of how
the engine sounds right down to the stalling point of the aeroplane. This is a
practice for your ear as well as your hand and eye. Slower speeds can be attained
by establishing a 10-15° nose-up attitude and maintaining it by small throttle
changes. This is where the precise control of the throttle pays off.

The circular flight path seems a straight line when you are in the centre
ofthe circle and turning with the model. Not so! The true airspeed of the model
Is constantly changing as it completes a full lap. The relative wind felt by the
model is considerably less when it is on the downwind portion of the circle,
requiring a little more throttle to maintain the necessary lift. Conversely, the
upwind portion needs less throttle to keep the model airborne.

| always build large fuel tanks in my models to allow lengthy practice
flights. This applies particularly to landings. A good landing is worth 100 points
and a poor landing can easily spoil a flight which had good high and low speeds.
Carrier contests are too often won by the guy who gets his proper landing,
though his speeds might not at all approach some of the other contestants’. A
deck isn’t required for landing practice, only a decent flying surface. My system
Is to place a fuel can outside the circle and shoot touch and go landings to this
point until I can set it in on that spot every time. A model with well constructed
landing gear and adequate prop clearance to permit touch and go will certainly
engage an arresting wire when you have learned to aim for a certain point rather
than the whole landing area. Most of my pre-contest practice is directed at this
one goal. I’ve found it necessary to brush up on my technique and reaffirm the
proper throttle settings and glide path for the particular models which | intend
to use in competition. Different and/or gusty winds on the day of the contest
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may cause a variation in your predetermined approach but familiarity with your
model will make your adjustment to conditions far simpler. Confidence in
yourself and your model can only be gained by a good deal of practice. My own
contest scores are a good gauge of whether | was able to practise the weekend
before and how many practice flights | was able to make.

Competition is the culmination of all of your work and preparation—and
preparation is the secret to contest success. A quick and easy way to judge your
opposition is to observe the pit area. The entrants who are constantly running
engines, checking throttle and accessory action and rushing back and forth from
the model to the toolbox will not cause you much worry. They must get lucky
to turn a decent score. Beware of the contestant who appears unobtrusively,
quietly hooks up lines and flies with an atmosphere of calm purposefulness. He
was ready. He already knows, within a few points, what his score would be for he
has done his homework. He may not win every time but will always score well.
Carrier is an event that demands full attention through the whole flight when
everything is working right. The untried unknowns can put you in the drink too
quickly. This is not to say you shouldn’t enter a model which hasnt been
completely debugged for, after all, this is a sport and hobby which is supposed
to be fun. Treat this type of entry as a practice session and do not expect too
much. Next time you will be fully prepared.

There is one simple trick which eases many of the problems of making a
contest flight. Do not depend on the other contestants or the officials to mark the
centre of the circle for you. Obtain a small flat object (I use a flattened regular
size beer can—Xking size and pop or soda cans just don’t work for me) with which
to mark your particular circle centre. Place the model in the centre ofthe landing
area, then with the handle held as you would for landing, sight down the forward
and aft boundaries of the landing area. Move so that these are both radial lines
to you and place the marker under your right toe. This is the exact position you
should be in for your landing. Now you will not need anyone outside the circle
to direct you into alignment with the deck. This is normally a trying point in the
flight. Directions are made inaudible by other contest noises and often improper
or confusing anyway.

Below: Bell XFLI “Airabonita” by AlanWoodrow of Hatfield Deltas, uses a K&B 40 RV rat-racing
engine on pressure feed, and has fantastic acceleration, due to its light weight and “clean” aerodynamic
shape. Note also how a rapid “arrest” has torn the hook away from its moorings in the fuselage.
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Another view of Mick Reeves’ successful 44" span Merco 61 powered Seamew, clearly illustrates the
flaps and lowered arrester hook.

Arrange to have your helper signal you loudly at the completion of your
high-speed run and count loudly each completed slow-speed lap. This will
reduce the number of things you must do and enable you better to concentrate
on the flying. Agree on a definite signal for release so that you will not be caught
unawares.

Now that you are ready for the big flight, let’s make one together. Move
your model to the aftermost position allowed on the take-off portion of the deck.
Fill the fuel tank and wipe off any spilled fuel or accumulated oil so that your
helper can get a secure grip. Hook up the battery and start it up. Allow the
engine to warm up before making the final needle valve setting then walk out to
the handle, wiping any oil off your hands on the way. Pick up the handle, make
sure that the lines are clear and take a stance aimed about one-eighth of a lap
ahead of the model. When you are all set, give the release signal. Groove the
flight path with your hands pulled in to your body as quickly as possible after the
smooth take-off that you have been practising. Concentrate on the grooved
pattern until you hear the signal at the end of the high-speed run. Take several
laps to slow down, extend your arms to lengthen the lines and check for any odd
air currents before you signal for the start ofthe slow-speed run. Now the tedious
part begins. Concentrate only on the model and hang it out there as slow as you
can. Be ready to make any quick throttle changes as it progresses around the
circle. Anticipate those trouble spots which you checked for on the slow-down
laps. The time seems interminable and you think that you will never hear the
last lap called off. It does end though. Clear out the engine with several full-
throttle laps, come back to about half throttle and look around for your centre
marker. Move to a position a step to the left and slightly behind it, reduce power
more and make a low slow lap over the deck to make sure all is well. Signal your
landing intentions and move to your marker about 180° from the deck. Line up
your glide path, get your toe on the marker and set it down right on the spot
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Ray Willman. Three times U.$. National Winner- Danny Johnson, winner of Class Il Jr.
Ist place at both 1965 and 1966 Nats. 2nd place at 1967 Carrier at 1966 Nats, set Jr. A.M.A.
Nats. Set 6 different A.M.A. Records in Class |l Record same year. Uses pressure feed.
Open Carrier with Johnson exhaust slide throttle Shown with Sterling Guardian with
and fuel control combo, using pressure flown over | Rossi 60 slide and fuel control combo.
year without any adjustment of idle. 10x8 Rev-up Tank used was only 2£ oz. perfect
prop,—Fireball Reg—plug—Fuel Brand X, J. Roberts tank. Danny won 2nd place in Class |
Bellcrank, 3 0z. Veco tank. in Sr. Carrier at '67 Nats.

you’ve chosen. Be ready to apply full power for another go round in case the wire
Is not hooked or the approach goes astray. A reduced point landing for a wave-off
Is better than no points at all. All that’s left to do now is shut down the engine,
clear the hook from the wire, move offthe circle and collapse. Tension can really
build during a competition flight. However, this is the time when all of the work
and practice most seems worthwhile, so it is an enjoyable tiredness.

There are a few other bits of strategy worth passing on. Do not go all out
on your first flight, rather concentrate on posting a good, but complete, score.
Chances are you won’t even need your second flight when the others fall victim
to poorer preparation. Use the second attempt for your maximum effort to
overtake higher-scoring competitors. You can better afford to take chances with
a good score already posted. Make your Class | flights first if you enter both
classes. The much greater speed and pull of the Class Il tends to make you
over-control when going back to the lighter handling Class I. -

Choice of competition fuels and props are mostly governed by tempera-
ture, altitude and humidity. Missile Mist seems to be a good all-round fuel with
or without pressure. Higher compression ratios and pressure fuel systems allow
use of fuels with a higher nitro content. No commercial fuel seems adequate but
various blendings of a speed fuel and a stunt fuel will enable you to improve
your high speed and still retain good low speed throttle settings. Higher nitro
content may require switching to an idle bar or R C plug for good low-speed
performance. The higher the nitro the shorter the plug life, though.

Class 11 propellers seem restricted to the 10x8 size Top-Flite or Rev-Up
for Rossi’s and Power Prop for McCoy 60’s. Class | has a broader choice of
9x6, 9x7 and 9x8 in the various brands. Some flyers have had good success
with the 8x6 and 8x8 Tornado Nylon three blade. Don’t be afraid to experi-
ment to find the best combination for your particular engine, model and climate.
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The rules are written so as to place greater emphasis on high speed. A
1 m.p.h. increase is worth four more points, three for the high-low differential
plus one for the increase in top speed. A 1 m.p.h. decrease in low speed gains
only the three differential points. This is the reason for the trend toward engines
of greater power. The greater top speed is beneficial only when added to the
scores for the other portions of the flight. The importance of full scale and
landing points cannot be ignored. A 30 m.p.h. low speed is not hard to attain
and could be established as a norm. Calm winds will allow lower speeds, but
since they are rare on contest days, high speed is the area to improve when
looking for better scores.

Present-day performances show high speeds in the 70-80 m.p.h. bracket
for R/C throttled Class I engines; 80-90 m.p.h. for R C Class Ils; 85-100 m.p.h.
for hot Class Is and 90-105 for the wild Class Ils. Highs of 110 in Class I and
120 in Class Il have been recorded by the hot shots on ideal days. Still, points
drawn from all phases of the flight comprise the total score and this total is what
wins. Start slowly and gradually build up the high speed points on a firm
foundation of the other scores.

Flight training is over now so, “Go get ’em, Tiger, and Happy (100 point)
Landings”

Author’s advised method ofspring

effecting a rudder deflection is to

use the torque ofa length of piano

wire embedded at each end into

the fin and rudder, but with its

“free** length along the hinge line
to be used as a torque bar.
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NORTHERN AREA NEWS
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INDOOR NEWS AND VIEWS.
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Racing Rossi .60 shown with Fuel Control, exhaust slide and extra throw and common linkage. Note
Quick-link for fine adjustment of slide throttle; also note the small V wire can be moved up or down
on holes to find best throw of Fuel Control.

FUEL CONTROL
by Bill M. Johnson, Throttle Specialist

ince Navy Carrier and R/C Goodyear Pylon Racing are two events that
S require maximum engine performance during high speed, it is necessary to
use pressure fuel feed, so that intake restriction can be reduced to a minimum.
However, this usually results in flooding during the low speed and the engine
either quits or gives very poor idling. Tests have proved, when using pressure
feed, the larger the intake opening the more flooding eifect can be expected, even
to the point that all racing engines are considered a bad direction to go for good
throttling, and this was true in the past.
One type of method to permit pressure during high power and no
pressure during low power is a system called On-Off Pressure, which has its
problems, too! | developed the first On-Off Pressure System to be used in the

K.&.B 40 rear rotor exhaust slide and fuel control Shown in open position, slide withdrawn to
—shown in idle position. Has very good idle. ensure full r.p.m. of rat racer engine. Model
Fireball reg. plug. Hot fuel. Model shown used for can be landed and taxied, stopped and taken
non-scale Class | Carrier has done 22 m.p.h. low. off again. Idle is very good and smooth.

It is a Guillow Il trainer rigged for carrier

operation.
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Open position shown. Du-Bro Kwik-links Good view of plumbing. Note line giong under
used to slide and to Fuel Control. Note. Tap pressure line. Had to install this tubing in corner
off line on 2 oz. Perfect tank for pressure of tank. Also note Fuel Filter between the tank
operation. Shows fuel filter inserted in fuel and the Fuel Control,

feed line.

St. Louis area and have stopped making them since testing my new design,
which | named Fuel Control (Fuel Metering Valve), which sets a new standard
of throttling.

Fuel Control (Fuel Metering Valve) permits using pressure during both
high and low speed (even those using maximum intake opening) by metering the
fuel in the correct proportion to the amount of throttle being used, improving
idling and in some cases to permit idling. Standard engines give higher r.p.m.
than those that are sold as R/C engines since their internal parts are made to
perform at higher r.p.m. Some engine manufacturers have made their R/C
engines with different port and crankshaft timing in order to make them idle
better with their throttle arrangement, and idle bar plugs are used, but many of
them varnish up very badly due to excess amount of fuel entering the engine on
low speed.

The metering of fuel is not a new idea; it has been around many years—
what is new is my design that permits no restriction of the intake and far better
control of the fuel. It can be adjusted (by extra throw and/or filing to suit) to suit
engine being used, giving you no flooding action during any part of throttled
flight, even when using pressure. In fact, | now prefer using the pressure system
due to Fuel Control giving better idling which is smoother and more reliable.
due to tank location not being as critical when using pressure. Can use hot plugs,
hot fuel, hopped-up engines and fast prop with no real problems on the low end
when using my Fuel Control. | have the Ross *60, Fox -40 BB, K. & B. 40RR,
etc., idling smoothly and very reliable (on pressure) when using Fuel Control in
conjunction with my own throttle set-up. Extra benefits: save fuel during low
speed; instant throttle response; the best throttling possible.

Smooth, reliable idling is simple when using a very good exhaust throttle
as the main throttle (a built-in custom exhaust throttle or an exhaust throttle and
intake throttle can be ordered direct), Fuel Control and pressure fuel feed. In
some cases an intake choke (throttle) is needed to help lower the r.p.m. Fuel
Control permits the proper amount of fuel during throttling, even to the point
that no idle bar plug is needed.

Price $6, Fuel Control can be ordered from Bill M. Johnson, Throttle
Specialist, 6328 Jackson, Berkeley, Mo., Zip Code 63134, U.S.A.
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Back view of Racing Rossi 60. Extra throw is held

on only by carburettor collet and grooves in

throat. Note spring holding control rod to make

good contact against tube of the same diameter

inside the Fuel Control—this gives good end
seal.

Above right, top view of linkages, tank location

and “Custom Assembled’” new heavy duty J.

Roberts bellcrank. Fill and overflow tubes are
capped off with fuel line.

Strong bellcranks made up for Bill Johnson’s
models (near right).

Far right is Roberts super bellcrank for large
scale models; unit below broke when pull tested
beyond 200 Ibs.

Below left, K&B. set-up; in full open position.

Extra throw near wing is bent to bring throw in

line with slide throttle and fuel control arm.

Slide is rigged to travel I-fVin. to I£in. and fuel
control has J in. travel.

Below right is port side view showing the con-
nection to layshaft from bellcrank arm.

111
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The world’s only exclusively

Aviation Bookshop

Our NEW and SECONDHAND stocks are devoted
entirely to:

Books, magazines, plans, charts, photographs on all
aspects of AVIATION and allied subjects

HISTORIC
REFERENCE
MODELLING
ENGINEERING

Vast stocks of British, American and Foreign aero
modelling magazines held. Current and back issues

Aeromodeller -Flying Models *American Modeler
Modellezes - R.C.M. & E. - Mechanikus
Radio Modeller - M.A.N. - Modelarz - etc., etc.

Call phone or write for FREE 30 page catalogue

Beaumont Aviation Literature
11 Bath Street, London, E.C. |

(01) 253 9512

Open daily Nearest Tube Station
9.30 a.m. to 5.30 p.m. OLD STREET (Northern Line)

No parking restriction on Saturday afternoons
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S. H. GRAINGER &GO.

CALDMORE MODELS
108 CALDMORE ROAD, WALSALL, STAFFS.

the Midlands leading model shop, everything for the modeller!

MAIN AGENTS forall LEADING MAKES, KITS, ENGINES,
SPARES, REPAIRS, RADIO CONTROL EQUIPMENT,
MAIL ORDER, AND PART EXCHANGE SERVICE

Appointed Area Agents for—
e GEM PROPORTIONAL & SINGLE CHANNEL
e MAINSTREAM & SIMPROP PRODUCTS
e REMCON QUANTUM 6 & VERSATILE KITS
e SKYLEADER PROPORTIONAL EQUIPMENT

NO DEPOSIT TERMS

UP TO £250 OVER 24 MONTHS
GOODS TO THE VALUE OF £25 FOR
9 MONTHLY PAYMENTS OF £2.18.0.

TRY BUYING YOUR RADIO CONTROL GEAR THIS
WAY AND GET IT FLYING ALL THE SOONER!

COMPLETE R/C OUTFITS AT DISCOUNT PRICES
£25 AERO OUTFIT — £25 BOAT OUTFIT
fA0 SUPERHET AERO OUTFIT with rudder and engine control

All Model & Allied Publications’ Hobby Magazines are held in
stock with such other specials as 6 inch wide x 48 inch long
balsa wood.

Proportional, Multi and Single Channel Equipment always in stockl

FOR FAST “IN STOCK” SERVICE, CALL, WRITE OR TELEPHONE 23382
S.A.E. with enquiries. 1/-for full lists.
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aeromodeller annual

SLIDE, RULE, SLIDE! . .

soT abBic,ng; s

Theory does not always provide the best answers
when it comes to aeromodelling design. Most of the
leading design layouts, in fact, have been evolved on
practical lines, based on ‘know-how’ that only comes
from practical experience. It’s the same with Balsa. All
Balsa— any Balsa— comes from the Balsa tree. But
there’s a lot of ‘know-how’ involved in selecting and
grading Balsa to end up with the right quality for
aeromodelling sheet, strip and block. And there’s no
firm in the world with more ‘know-how’ about Balsa
than Solarbo. That’'s why Solarbo Balsa should be your’
choice— for every model. It is carefully selected and
graded— and machined— for aeromodelling use.

Incidentally, the slide rule shown in the photo is also
made from Solarbo Balsa. Drop us a line if you would
like a plan— or we can send you a kit for making it for
3s. 6d. (post free). It is very useful for working out
formulas— or ‘guesstimates’!

- V@> | ALWAYS ASK FOR IT BY NAME
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You'll do a good job better with the scalpel-
sharp blades in &>a*KrH| wBBBY TOOLS

CRAFT TOOL o new ses

For light and medium work. Un-
equalled for intricate cutting. The
tapered handle, with groove for
index finger, ensures a light but

safe grip without strain.

Supplied with two pre
cision-ground steel
blades of different
shape, 2/6

Spare Blades as
illustrated
6 for 2/6

UNITOOL

An all-purpose, heavy-duty pocket
and bench set with three blades,
scalpel-sharp. The ‘stow-away’
handle gives instant choice of
appropriate blade and pre-

vents blades from being

mislaid. The flat handle

ensures a firm grip and

stops tool from

rolling away.

Complete with
three blades
and plastic
wallet 5/-.

Spare Blades as
illustrated 6 for 3/-

TRADE ENQUIRIES ONLY TO

Cn - . Im (SALES) LTD, PENN WORKS
dW CUMN\NTIIO H O H  SHEFFELD 6, England



116 AEROMODELLER ANNUAL

QUICKSTART

SPITFIRE

SABRE

PLUS THE .75cc BANTAM GLOWPLUG ENGINE
THE GREATEST RANGE OF

SPORTS FLYERS’

also

CALL IN AT YOUR MODEL SHOP TODAY

In case of difficulty write direct to:

DAVIES-CHARLTON LTD.

HILLS MEADOW, DOUGLAS, ISLE OF MAN

ENGINES

QUICKSTART
ACCESSORIES

it

CONTROL LINE HANDLE
ENGINE TEST STAND
NYLON PROPELLERS

FULL RANGE OF SPARES
QUICKSLIP CONNECTOR
QUICKSTART GLOWPLUGS
E.G. 98 E.G. 99

E.G. 200
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Why  nottry . ..

MODERN MODELS Ltd

49-51 Lowfield Street - Dartford ¢ Kent

Phone: 24155

for all your modelling requirements

Aircraft, boats, cars

All Kkits and accessories

Radio control a speciality

American Kkits and accessories

Prompt mail order service

Deferred terms on all goods £25 to £250
No deposit. Up to 2 years to pay
S.A.E. for details

Our new shop now open

BEXLEY MODEL CENTRE

18 Bourne Road - Bexley * Kent

Phone: Crayford 22308

Large stocks and prompt service at both shops
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OWER
PRECISION
DURABILITY
" SERVICE

For Pylon and Rat Race, Carrier, R/C Multi, Stunt and Sport
KB and Veco Engines are the choice of the champions

TORPEDO .40

‘Series 69’

£15 100 Now features milled

inc. P.T crankcase and large throat
carburettor for increased
power

Ultimate performance for
Carrier, Rat & Pylon Race

VECO 19

Superbly engineered to
K & B’s exacting standards
The finest R/C 19 available

£29.19.6

Inc. P.T.

VECO 61 R/C

Now redesigned by K & B and
incorporating their revolutionary
‘No Tension’ Piston Ring
The perfect R/C Multi Motor

DISTRIBUTED BY

IRVINE ENGINES

31 The Fairway, New Barnet, Herts
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RADIO CONTROL SPECIALISTS LTD

BUY DIRECT AND SAVE POUNDS

OR FROM THE MAIN AGENTS

RADIO CONTROL SUPPLIES

ISLEWORTH - WIMBLEDON - LEICESTER - WESTON-SUPER-MARE

All units in full production and developed
with many years of experience in the
field

R.C.S. Mk Ill Guidance System

(The Best Outfit Available Anywhere.) WITH SUPER
POWER Tx. All transistorised. Single channel. Xtal con-
trolled. Half watt output Tx. 12 volt operation. Micro
switch quick blip, facility for motor control. Rx £6 10 O.
Tx only £7 10 0. Complete £13 0 O.

ACCESSORY OUTFIT. Consists of new Elmic Compact
compound escapement, wiring harness, battery box, switch,

allows immediate operation. £4 5 0
MOTOR CONTROL ACCESSORY OUTFIT. Plugs
into above for reliable motor speed change. £3 0 O

R.C.S. Inter 6 O utfit

Slimline Super-regen Rx as above but with 6 Ch. Reed Bank.
Tx 5 watt output. £35 10 0. Superhet £48 0 O.

R.C.S. Competition 10

Slimline Superhet Rx 7-2 volt operation. Size only 3" X If"
X 1". Weight 3 oz. Transmitter all transistor. 12v. DEAC.
Twin modulators. Xtal controlled. R.F. meter. Half watt
output. Tx £41 O O. Rx £25 10 0. COMPLETE OUTFIT
£65 0O 0. Rx LESS REED BANK £20 0 O.

R.C.S. Sports 10 O utfit

Slimline Super-regen Rx 7-2 volt operation from Servo DEAC
supply. Size only 3"x I-J"X I". Weight 3 oz. Transmitter as
for Competition 10. Tx £41 0 O. Rx £13 0 O.

COMPLETE OUTFIT £52 0 0. (DEAC £6 0O O EXTRA))

R.C.S. DEAC CHARGER with meter and extra output to
charge glow plug battery, £6 10 0.

R.C.S. Mk Il Digi-Three

Superhet, Orbit servos, Slimline Rx, new adjustable stick
DEAC wiring harness, £116 0 0. With 2 servos £99 10 O.

R.C.S. Digi-Four

With new RCS/Orbit mini servos wiring harness all DEACs
built-in charger with four servos at £150 0 0. The best
digital outfit available. Genuine 15 oz. airborne weight.
With three servos £133 10 0. With two servos £117 0 O.
RCS/Orbit servo £16 10 O.

Also Available Digi-Five and Digi-Six
H.P. FACILITIES AVAILABLE
BUY BRITISH AND BEST

RADIO CONTROL SPECIALISTS LTD

A

NATIONAL WORKS, BATH ROAD, HOUNSLOW, MIDDLESEX

Telephone: 572-0933
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THE

MODEL SHOP

MAIDSTONE

It is well worth a visit to Kent’s leading radio control

specialists for SIMPROP,
MACGREGOR, SPRENG-

LEADER, FUTABA,
BROOK, etc.

Ring

« AIRCRAFT

MAINSTREAM, SKY-

MAIDSTONE 51719

for all your model
BOATS

requirements
ENGINES

——————— Mail order by return -—---—-——-
All units available on special NO DEPOSIT terms -£25
to £250- 3 to 24 months to pay.

Send S.A.E. for full details

19-23, Upper Stone Street

Maidstone

THE MODEL
DOCKYARD PTY. LTD.

216 SWANSTON STREET,
MELBOURNE, VICTORIA,
AUSTRALIA

Telephone: 663-3505

Australian Distributor for

O.S. ENGINES AND

RADIO CONTROL EQUIPMENT,
PILOT, GRAUPNER AND ENGEL
KITS, CAMLOK RADIO CONTROL
ACCESSORIES.

AUSTRALIA’S BEST RADIO
SERVICE.

LARGEST RANGE OF OVERSEAS
EQUIPMENT, KITS, ACCES-
SORIES TO BE SEEN ANYWHERE
IN VICTORIA

Write for Price List: 25c per copy

Kent

SCOTTISH GLIDING  UNICN

PORTMOAK, SCOTLANDWELL,
BY KINROSS

Telephone: Scotlandwell 243

THE WAVE SITE

Excellent Hill, Thermal and Wave
Soaring in beautiful surroundings

Comfortable Clubrooms, excellent ~
bedroom accommodation, full
catering and bar

Seven days per week
Balanced Club Fleet
Resident Instructor
Aero Tow Facilities
COURSES FOR BEGINNERS

AND OTHERS
JUNE TO SEPTEMBER

Visitors and visiting aircraft welcome

Write to the Secretary for further
details

ADVANCED BOOKINGS NECESSARY IN WRITING
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The Model Shop

(Reading Model Supplies)

.Chatham St. Multi-Storey Car Park
Oxford Rd., Reading, telephone 51558
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40% EXTRA POWER

WITH THE E.D. POWER PIPE

NOW AVAILABLE IN THREE SIZES

SIZE No. 1 For Diesels and Glows -15to -20 cu/ins.
Weight approx. 1™oz. (2-5to 3-5c.c.)

SIZE NoO. 2 For -2 to -40 cu/ins.
Weight approx. Ifoz. (5 to 56 c.c.)

SIZE No. 3 For Glows -40to -60 cu/ins.
Weight approx. 2|Joz. (5-6 to 10 c.c.)

THE E.D. POWER PIPE IS AN EASY TO USE POWER INCREASING AND NOISE
REDUCING DEVICE DEVELOPED FROM CONVENTIONALLY SHAPED DOUBLE-
CONE TUNED LENGTH EXHAUST PIPES, AND CAN GIVE POWER RISES OF UP
TO 40%. Adaptable Manifold for R/C Aircraft or C/L applications.

NO. 3 Pipe manifolds available machined to fit Merco Mk. Il and Mk. Ill versions

SEE YOUR LOCAL MODEL SHOP MAN

Ele CtrO N IC DGVElOpm entS surbl!ton,%Surrey

FIRST CLASS
PRECISION TOOL

MODELS & HOBBIES |

3 Bell Street, Manders Centre WITH 6 M- NI-TOOLSfor
Wolverhampton precision drilling
grinding, polishing
Telephone: 26709 etching, cutting
[gouging,shaping
ESTABLISHED 1957 super mooel (9@
5" long, powered fay T
a 9/12 volt external
battery, completely portable and shockproof-
S I N G L E C H AN N E L TO Indispensable for model making, printed circuits,
P R O PO RT |O N A L precision engineering, car maintenance, optical
work and every job where a tool with exceptional
accuracy, power and speed is required. Only
79/6, p. & p. 2/6. De Luxe Kit with 17 mini-tools,
A L L AG E N C IES AN D complete in case, 130/-, p. & p. 4/6. Fully guaran-
LAR G E S T O C K S OF teed. Leaflet available.
C.W.O. to:
AERO BOOKS Heathcraft Metal Products Ltd.

Dept. A.A., 54 Poland Street, London, W.I
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AUTHENTIC CAMOUFLAGE COLOUR KITS

TO GIVE THAT ADDED TOUCH
OF REALISM

KITS—each containing six tinlets—as follows:

(Note: All colours also available in individual tinlets
except Kits 21,22 and 23)

1. R.A.F. (European) 7. Italian Air Force

2. The Luftwaffe 8. Japanese Air Force
3. U.S.A.F. 9. U.S.A.F. (Vietnam)
4. Fleet Air Arm 10. Military Vehicles

5. R.A.F. (Overseas) 11N. Naval Vessels

6. French Air Force 12. World War | Aircraft

* ALSO -Th ree exciting new Kkits:

21. Combat Uniforms 22. Ceremonial Uniforms
23. Military Equipment

OL

HULL YORKSHIRIE

These authentic colours
are the result of research
to establish shades iden-
tical to the originals. They
produce a special ultra thin
film, which does notobscure
minute detail, and dries in
minutes without brush-
marks to give the special
matt finish required.
Recommended retail price
in U.K. 99d. Individual tin-
lets 1/9d each.
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ESSEX MODELS & HOBBIES

620 LONDON ROAD -WESTCLIFF-ON-SEA -ESSEX
MAIL ORDER CREDIT TERMS Tel: SOUTHEND 3159%

Here is the newest Model Shop in Essex, with all the latest and best in Model Kits, Engines and Radio Control
Equipment. All modellers are welcome, expert or beginner will ail receive the same personal attention. If

we do not have your needs we will obtain them with minimum delay.
We are stockists for all quality modelling aids. Kits: Keil Kraft, Veron, Graupner, Kohnstam “ Pilot",

Goldberg, Sterling, Top-Flite, Aviette, Ripmax, Mercury, Frog, etc. Engines: Merco, A.M., Frog, Davies-
Charlton, Paw, Super Tigre, Webra, K & B Tornado, O.S. Max, E.D., Taifun, etc. Radio Proportional:
Kraft Gold Medal, Skyleader, Mainstream Simprop, Sprengbrook, Flight Link, Futaba, Clipiax, etc. Radio
Single Channel: MacGregor, Mainstream E.C.S., Futaba, A.B.C. Mini-Sonic, etc. Accessories: Geoff

Franklin, Micro-Mold, Soraco, Du-Bro, Kavan

Mercury, and all other quality items.

PERSONAL SERVICE BY
MODELLERS FOR MODELLERS

CREDIT TERMS& MAIL ORDER

OUR AIM— YOUR SATISFACTION

OPENING HOURS:

9 a.m.— 6 p.m. Weekdays
Late night, Friday 7 p.m.
Early closing, Wednesday | p.m.

PLANET MODELS

G S‘ee Lt & HANDICRAFTS
! Stockists of

All well known makes of Aircraft
and Boat Kits and
Accessories

| For over 30 years we
I have maintained one

Balsa wood Engines
| of the largest model Fuels Finishes
| stocks in the South MODEL RAILWAYS
1 Of England SLOT CAR RACING

Large range of Plastic Kits

HANDICRAFT MATERIALS

] 22/24 KINGS ROAD
Mail Order Service

j READING, BERKS 108 THE HORNET
Telephone: 50074 CHICHESTER, SUSSEX

Tel: Chichester 83592
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51years of-famous warplanes

Modellers, you can really depend on The vast range of Airfix construction
the absolute accuracy of Airfix models. kits covers 19 different series, includ-
What's more, they're not at all expen- ing planes, ships, cars, historical
sive. Below are just a few of the many figures and trackside series—each
Airfix warplanes—realistic in every model just like the real thing !

detail. Prices from only 2/9d to 21/6d.

ARADO

MITCHELL
LIGHTNING
THUNDERBOLT

SWORDFISH

MIRAGE
IYSANDER

FIESLER
CAMEL STORCH'

AIRLINERS, CARS, SHIPS,

TANKS TOO!
Start your collection NOW!

OVER 300 KITS
TO CHOOSE FROM

JUST LIKE
THE REAL
THING!

AIRFIX MAGAZINE 2/6 MONTHLY

From toy shops, ASK FOR THE AIRFIX KIT CATALOGUE
model and hobby shops and F. W. Woolworth FROM YOUR LOCAL STOCKIST



126 AEROMODELLER ANNUAL

MERCO, QO C S

E.D.

E.C

SIMPROP,

KEI L-KRAFT, VERON, FROG, MERCURY, TOP FLUE,

IN A TECHNICAL HOBBY, SUCH AS AEROMODELLINC,
IT PAYS TO SHOP AT THE SPECIALISTS

THIS MEANS—

THE MODEL SHOP

(MANCHESTER)
Call, write or telephone

7-13 BOOTLE STREET, OFF DEANGATE
MANCHESTER, 2

Telephone o061-834 3972

MAIL ORDER A PLEASURE
PAYBOND — BARCLAYCARD SHOPPING

‘0O/H ~3QV31-A>IS "M'V'd ‘1SS0d  *S'dO ‘dOD3dDDVW

let HM.G. do

h I Whatever you're modelling,
t € JOb there’s an H.M.G. product to give

the job solid construction and a

with yOU! superb finish—and it's so much
easier with H.M.G. !

Balsa Cement
Polystyrene Cement
it Clear Shrinking and
Coloured Dopes
One Pack Fuel-Proof Dope
tA All Purpose Clear Adhesive

Look for the new, eye-catching
H.M.G. packs at your local model
shops today!

H. MARCEL GUEST LTD
Riverside Works, Collyhurst Rd.
Manchester, M10 7RU
Tel: 061-205 5551/3

‘YINdNVYD  ‘9¥3dAd109

‘ONITHILS

‘XVINdIY

W39

'0/4
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AIRCRAFT & COMPONENTS LTD

COACH FOLD WORKS, HALEY HILL, HALIFAX
HX. 54913

Kits of quality for the discerning modeller.
All Balsa & Ply parts completely precut ready to commence building

D.H.C.1. CHIPMUNK 59" SPAN
SCALE MULTI WITH
FIBREGLASS cowL £15.19.2.

LIDDLESTICK 45" SPAN
SPORTSTER BY PHIL KRAFT
£8.19.8.

INSTRUCTOR 54" SPAN TRAINER
£9.19.4.

DESTRUCTOR 54" SPAN LOW
WING AEROBATIC MODEL
£10.18.0.

FROM MODEL SHOPS EVERYWHERE
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Kits and Accessories

It’s a fair bet that you are already
very familiar with the KEILKRAFT
Trade mark.

KEILKRAFT is a by-word in aero- CONTROL LINE KIT
modelling and has been for over thirty years now. Whatever
type of model you build there is a kit designed especially for

you. Gliders, Eezebilts, Rubber-
powered, Control-line and
Radio-Control Models, (see the
KK handbook). Sports models,

CEZEBILT KIT Scale models and high perform-
ance models. MERCURY and
CONTEST too!

In all of these kits you will
find ample materials, full instructions and superb quality.
And if you need any accessories —
KEILKRAFT of course.

KKKKKKKKKKKKKKKKKK

FREEFLIGHT POWER

.K. SOUTHERNER MITE ©

MAKE THE MOST OF
MODELLING — WITH



PLANS HANDBOOK  AEROMODELLERS!

BOAT & CAR
MODELLERS!

Three Plans Handbooks

Each a specialised list of Model Plans for the M.A.P. Plans Service

There is a wealth of useful data and helpful articles for every modeller.
Order now:

Handbook No. 1for all Aircraft including R.C. 2/6 + 6d. postage
Handbook No. 2 for Boats, Cars and R.C. 2/- f 6d. postage
Handbook No. 3. Locomotives, Traction Engines,

Workshop Equipment, Misc. . . ) 2 - + 6d. postage
Order from:

Model & Allied Publications, Ltd.
13 35 Bridge Street, Hemel Hempstead, Herts. or through your model shop



