








INTRODUCTION

THE MARVEL of modelling is in its perpetual rosy tinted optimism and continuous growth in
prosperity. Last year we were afflicted by inflation of astronomic proportions and in the U.K.,
avirtual collapse of the International value of the pound sterling. Yet through all these bothers,
the model trade and its many customers have shone like prosperous stars, shrugging off the
woes of the world. True the trends have changed. The helicopter craze has tapered and in
its place came a bigger boom for radio-controlled gliders. In many clubs, the activiry changed
completely from power models to gliders which is a reflection on the ecological movement
of the nation.

Noise pollution is a universally sensitive subject and when in April the Act became
law, and the Department of the Environment issued its Draft of a Code of Practice for aeromo-
dellers, then the emotions ran riot. The Code was misinterpreted as an instrument of law.
Time alone will tell how wise will be its eventual terms and restrictions, Of one thing we
are sure. The Code of Practice will establish better standards of Public Relations and a com-
monsense approach to the acceptability of noise in all its forms. Silencing, or muffling of
exhaust notes is a subject that has occupied many qualified brains over the past two decades.
Some excellent designs have appeared. Inevitably, the better silencers are bulky, and expensive
by comparison. But they have to come, and must be used universally if the hobby of aeromodel-
ling is to continue its prosperous pattern. Exceptions are also essential for the purposes of
International competitions where it would be foolhardy and wholly unfair to handicap a British
Team in its endeavour to compete.

Postponement of the British Nationals from the traditional public holiday in May to
a mid-August two day weekend was a bitter blow, the effect of which was a general slowing
down of activity early in the vear. The “Nats’ is a tremendous stimulant and simply has to
be timed as the first major event of the season if it is to fulfil its popular purpose. The problem
was one of obraining a suitable venue and though suggestions for several last moment subsri-
tutes were offered, none were taken up in the limited time remaining after airfields in Glou-
cester and Yorkshire had fallen through. Thus, for the first time in many years, modellers
were without an attraction for the Spring holiday. It was a strange experience, A feeling of
hollowness prevailed, and even the local club fields failed to attract much activity. Then fol-
lowed the hottest, calmest months in our memory. Who will ever forget those hot, dry and
dead still evenings of late June, July and August? One could have even flown a microfilm
covered model outdoors on some of those windless clear evenings—if only there had been
any guarantee of ever getting the model back to earth again!

Indoor Championships at Cardington are always good. The airship shed at this Bed-
fordshire balloon centre is the finest in the world for good model performance. 15 Nations
competed and standards were higher than ever before with new National records set for
Sweden, Japan, Yugoslavia, Australia among others. Deserving new Champion Bud Romak
pulled the U.S. team to a narrow victory over Britain in spite of our high placings at ‘3rd,
4th and 7th. Other Championships of the year were for Scale at Dala in Sweden, where the
British team returned victorious with the Eddie Keil Memorial Trophy for leading nation
in R/C Scale. Control line was still very much the province of Poland and the Soviet Union
where the intricate detail of the leading models is excessively professional.

Holland was host nation for Control line Championships at Utrecht, preceded by a
Combat Internats at Rotterdam, where Britain won top individual honours. Team Race once
more the class where U.S.S.R. leads the field, had its upsets with many disqualifications, as
also did Speed with several engines found to have been made oversize. West Germany pro-
duced Speed leaders, and yet again, the U.S.A. dominated Stunt with a resounding 1, 2, 3

lacing.
" gAm)th::r event of note, though not in any way competitive, was the RAFMAA contribu-
tion to the 1976 Royal Tournament in London. Performing twice daily, to capacity crowds
for three whole weeks, the team of four flyers and their ultra-violet sensitive painted semi-
scale WWTI fighters put up a stirring finale in the darkened Earls Court arena. It was the hit
of the show, and a fine credit to the Royal Air Force modellers and the all-British equipment
they were using.

And so to the Annual. This time with an ‘Old Time’ theme, reflecting back on early
days through the memories of long serving model enthusiasts, Juste van Hattum and Bob
Gosling. It is the opportune moment to look back on those davs of early achievement and
to make comparison with the sophistication of the all-moving, all singing ‘flappers’ which pro-
duce sensational performance in power during flying. Time also to follow Martyn Pressnell’s
views on the potential for a new type specification. There’s always room for a variation of
the faithful rubber model, if only the rubber itself remains in good supply!
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R.T.P. SCALE MODELS ON COMPRESSED AIR
SPEEDS UP TO 120 M.P.H.
by P. C. Bower and L. Furby

OVER the years of aeromodelling, I always had a yearning to fly scale jets.
Jetex and ducted fan free-flight models were tried, with mixed degrees
of success, but there was a lot to be desired from these forms of flying.
My idol was the late P. E. Norman, who had such great success with his
ducted fan designs [and now carried on by his son Marcus—see Aeromodel-
ler Annual 197 4—7 5—ED.]. With flying fields becoming scarcer in the Lon-
don area, I turned to electric R.'T.P., but my mind was still on those scale
ets.

: I had seen a demonstration in the mid-fifties of two Hawker
Hunters flying round the pole on compressed air at the Model Engineer
exhibition. When I moved my place of employment, I was confronted one
lunchtime by what could be claimed as a dream come true: a scale Sea
Vixen flying R.T.P. on compressed air! The chap who was flying it said
that he had been doing this type of flying for about 20 years! Needless
to relate this was the beginning of a long session of learning, the outcome
of which is this feature on how to go about it.

HSA Buccaneer 2 has ideal proportions, looks great on compressed air thrust
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Fifteen of the models from Spitfire to Concorde, including the SR71 Blackbird, MRCA Tornado
and Corsair.

The equipment required for this form of flying is:

1. An industrial airline giving a pressure of 120 p.

2. 1 in. diameter airline.

3. A pole in a weighted base—i.e. a § gall. oil drum filled with concrete
with a post set in it.

4. A Tecalemit grease ‘elbow with the oil seals freed—to make it free
rotating.

5. About 1 in. of ! in. bore piping.

6. About 12 ft. of | in. bore fuel tubing.

7. Two lengths of 50 lb. fishing line.

8.. A male and female threaded connector.

9. A small rubber washer.

This is all assembled as shown in the diagram, with the fishing line
loosely taped ar intervals to the ! in. rubing as a safety line. The models

Vital head on the pylon made from
aTecalemit grease elbow, mounted
securely and rotating freely.
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Control box “Throttle™ is simply a
gas tap with handle extension.

Hawker Hawk, topical and good
looking in its trainer markings of
vivid red and white.

are constructed from solid balsa wood, with a good lift section on the wing.
Be sure to use a P.V.A. glue and not balsa cement as these models get
the same treatment as a control line team racer. Into the basic model is
fitted an ! in. bore pipe through the port side of the fuselage. Attached
to this is a 3, diameter nozzle. Feed down tube, and epoxy it about 2} in.
in from the exhaust outlet and pointing about 5° up from the horizontal—
this will give a good NOISE to POWER ratio.

Essential things to do in building the models are: Attach the tether
point at the C. of G., but either near the wing root or actually on the fuse-
lage—rthis will give the model a slight bank in flight (use about 1 in. long
piano wire, epoxied on, so that it can be bent to trim out any problems).
An elevator is a must, and should be mounted on soft wire so that it stays
in position when moved. The undercarriage must be strong to stand up
to the landing speeds—so use piano wire—bolt or epoxy to model. Solder
aluminium hubbed rubber wheels to undercarriage and give the nose wheel

AEROMODELLER ANNUAL 9

The complete pylon, with its three
legs firm in the concrete set in top
of a 5 gallon oil drum.

MRCA Tornado really does have
swing wings on the compressed air
propelled model

a slight left bias (to go round the circuit). Always fit a wire tail-skid. Build
into the model a 1} in. diameter tube made of cartridge paper or light alu-
minium for the ducting.

This last item will be familiar to those of you who fondly remember
the Jetex augmented models. In fact, the Keil Kraft scale Jetex models
would, with ingenuity, convert well for this kind of flying.

To adapt this system for club flying it is suggested that a small
portable compresser (i.e. the type used for paint spraying), preferably with
a storage tank and giving about 20-30 p.s.1., should prove satisfactory.

The models will have to be very light as the air pressure will be
a lot lower, and some experimentation will have to be carried out to ascer-
tain the ideal nozzle diameter for this lower pressure.

A smaller diameter circuit will increase the speed of the aircraft.
Here again experiment to find the optimum diameter to give suitable speed
in respect of the lower pressure.
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= British airways
-
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HSA Trident 3 is ambitious but perfectly feasible for compressed air. Note position of air
take near leading edge and mid-chord anchor point for RTP cable.

A word of warning: with the high speeds that can be achieved, give
this system the same respect as for C/L team racing!

However, flying two models together is not successful as this halves
the power to each model, because there is only one airline, also the compli-
cation of a double swivel is more trouble than it is worth.

Use an ordinary gas tap for the throttle and make sure that all pipe
connections are firm; chips should be used where possible.

The weight of the models, at J; scale, should not exceed 3—4 oz.
on 20-30 p.s.i. (We have managed to get a Trident model weighing 20
0z, airborne on 120 p.s.i. and in fact it flies quite well.)

With these small, lightweight models, they have to be gently
whipped by a helper, whilst the pilot opens the throttle gradually. Once
the model is trundling round the circuit, the helper steps out of the circle,
centrifugal force takes over, and the pilot has control.

Because of the rather heavy feed pipe to the model, the under-
carriage should be given a wider track than scale, to stop the port wing
tipping over on to the ground whilst taxiing slowly.

Two very important points for successful flying are:

1. A swivel that is very free and does not leak air.
2. The weight of the model should not exceed its thrust, i.e. outside
limit of a 4 to § power/weight ratio.

The best way to find the tether point after establishing the C. of
G. is to find an open space and swing the model round on about 10 ft.
of fishing line;; try whipping and if model climbs slightly then your tether
point is about right.

Check also that the model does not fly nose-in or nose-out and that
the bank is not too much. All these characteristics can be adjusted by bend-
ing the 1 in. long tether wire up, down, forwards or backwards, until you
achieve a good glide attitude.

The model capabilities are limited, but with use of the throttle,
i.e. by switching it on and off, low wing-overs, diving and climbing can
be achieved. Another good point for climbs would be carrier landing com-
petitions.

e i
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Reflections on the very beginnings of aeromodelling in Britain
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whether more than a handful were capable of flight. On July 25th, 1909,
Louis Blériot flew over the Channel. This event really fired the enthusiasm
of many to build models—including the writer. It was in September 1909
that the first big model meeting was organised by the Aerial League and
the Aeroplane Club at Wembley. There were four classes for the competi-
tions: (1) models of 1 sq. ft. and under; (2) models between 1 sq. ft. and
less than § sq. ft.; (3) and (4) for larger surfaces, for which no entries were
received. H. Burge-Webb was winner in Class 1 with a single propeller
pusher. W. G. Aston was second with one of the early twin-pushers. This
was the first time this type had appeared. The contest consisted of separate
flights for distance, steering and height. W. G. Aston flew over 100 yds.—
which was the longest flight recorded—but was last in other categories.
Later, he was to become well known for his articles on models and also on
full size acroplanes with excellent drawings. Incidentally it is rather inter-
esting that many of the successful designers of models were artists. In Class
2 the winner was G. P. Bragg-Smith with a single-prop. pusher biplane
in which the lower plane curved up at the tips to meet the upper plane,
which gave it particularly good stability. This model was later built com-
mercially, and sold by Gamages.

At this time model clubs sprang up in many parts of the country,
especially around London. Performances began to improve and later that
vear it was reported that C. Fleming-Williams had made regular flights
of a quarter of a mile. His model was a very well constructed twin-pusher
of 40 in. span with a length of 43 in. The A frame was constructed of
magnalium tube, the wings of wire covered with proofed silk. The two
props were each 13 in. dia. and driven by 34 strands of |} in. sq. elastic
for each propeller. This model can truly be said to be the first successful

(Sir) Richard Fairey with his 1913

“A" Frame model. a memorable

photograph from the collection of
Alwyn Greenhalgh.
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Fleming=Williams' model

in flight attitude

front elevation

(slightly above)

Long-distance “Mann" menopione

plan view
R.F. Mann with monoplane Fieming-Wiiliams

in lounch position monoplane

Fleming-Willioms' monoplane
in lounch attitude

A FRAMES BY FLEMING-WILLIAMS

also long di . from

R. F. Mann
Flight of June 1911
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and reliable model aeroplane made. Here again we have an artist whose
illustrations were often used by full size aircraft firms in their advertise-
ments. This model was also produced commercially, and sold by Gamages.

Fleming-Williams also claims to have originated rubber lubricant
and prop winding by geared drillbrace.

During the next vear, 1910, the hobby grew to quite large propor-
tions. Various types were tried out, but the bulk were twin-pushers as these
gave by far the best performances. The clubs increased in numbers and
their reports appeared each week in The Aero and in Flighr (price one old
penny each!).

The Kite Flying Association, which had been in existence since
the beginning of 1909, decided in February 1910 to change its name to The
Kite & Model Aeroplane Association (K. & M.A.A.). The other big club
formed about this time was the Aero Models Association. In 1911 the K.
& M.A.A. was appointed by the Roval Aero Club as the paramount body
to govern model aeroplane activity in the U.K. and to register record per-
formances.

The first competition organised by the K. & M.AA. was on Wim-
bledon Common in June 1910. There were three contests. The first was
for distance with marks for stability. This was won by C. R. Fairey (later
Sir Richard Fairey). He made a flight of 153 yds. and gained 85 marks
out of 100 for stability. The second, a steering competition, was also won
by Fairey. His model was a twin A frame pusher. Third was a contest
for vouths—won by R. F. Mann for length of flight and stability. He also
came third in the first contest. His model was 24 in. span and 30 in. long,
with two 10 in. props, elliptical wing made from wire, and the elevator from
thin sheet wood. He was a member of the first school club—the Arundel
House School Aero Club. Later, he was to go into partnership with R. P.

Grimmer to produce his models and they were sold all over the world.

Nearly all the successful models were produced commercially—
Bragg-Smith, Fleming-Williams, and Fairey were all sold by Gamages.
T.W. K. Clark and E. W. Twining marketed their own models ; they were
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Combined meeting of the Aerial League with the Aeroplane Club at Wemble
U T v Park, Septemb.
T1th. 1909. R. Burge-Webb is at left (with beard), T. W. K. Clarke in centre smnpi?ng wqer:
boater, and C. P. Bragg-Smith is behind organiser.

also manufacturers of man-carrying gliders. Ding & Savers also produced
and sold their models. Later, R. Ding became a pilot and took over the
Northern Aircraft Co.’s Waterplane School at Windermere, and finally
became a test pilot for Blackburn of Leeds.

In August the Aero Models Association organised a big competition
at the Crystal Palace grounds. Here for the first time all the winners used
twin-prop. pushers. The winners and runners-up were all the well known
names: Bragg-Smith, Burge-Webb, Twining, Ding & Savers, and Mann.
The overall winner of the Silver Cup was C. R. Faircy.

Later that year Fleming-Williams produced one of the first T
frame, tail type twin-pushers and was getting a duration of 60-70 secs.
This had no elevator in front, but the space between the propeller spar,
the main spar and bracing strut was covered, and made a triangular tail.

The K. & M.A.A. held competitions in August for the Gamage
Cup, which was won by C. Ridley of the Arundel House School Aero Club
flving a twin A frame pusher, with a flight of 560 vards. On the same day
Mr. Rowlands won the K. & M.A.A. Cup, making a flight of 364 vards.
plus marks for stability, again with twin-screw pushers. [Just try to copy
these straight line flights these days—Ed.] ’ i

During this year there was a further increase in club activity. Often
there were over 15 club reports in the weekly columns in Flight.

In November 1911 the K. & M.A.A. issued a set of rules for offici-
ally recognising record performance. Up to this time there had been con-
siderable controversy over record claims, so it was decided to arrange one
g;inipﬂnatguﬂ (E’Aﬂ’ercrét cl{L:l)%ivc_:riucs in the London area when record

7 ¢ made. al time i )
Classes were ot firss s, o :cm time keepers were appointed. Two

1. Distance: (a) hand-launched; (b) rise off the ground.

2. Duration: (a) hand-launched; (b) rise off the ground.
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Bristol Club in 1913 at Bristol Aeroplane Co. Aerodrome, Filton. Three characters identified
¥ Alwyn Greenhaigh are Messrs. Tivy, House and Smalicombe

Three flights were allowed for each record attempt. The first
“record”’ trials took place on February 17th, 1912, on Wimbledon Com-
mon, with results as follows:

Dpran’un H.L. C. R. Fairey 604 secs.

Distance H.L. R. F. Mann 320 vds.

Details of their machines

Fairey: twin-prop. A frame, total area 132 sq. in., 2 9 in. props,
8 str. | in. rubber, total weight of model 4 OZ.

Mann: twin-prop. A frame, total area 94 sq. in., 2 * 10 in. props,
14 str. { in. rubber, weight 1} oz., total weight 5 oz.

. About this time the special weekly section for “Models” was
published in Flight, conducted by V. E. Johnson, M.A., in addition to
the usual club reports, which often covered WO pages.

: In March 1912, A, F. Houlberg, a member of the Ealing and Dis-
trict Aero Club, appeared for the first time as a winner, in a competition
organised by the Aero-Models Association, making flights of 68 secs, and
550yds. Later he became Chairman of the S.M.A.E. and the F.A 1. Inter-
national Models Commission for ‘many years. Other names also appear
of modellers who became well known in later years—including C. A. Rip-
pon and D. A. Pavely. Also L. H. Slatter of the Blackheath Aero Club,
whose performances over the next few years were often in the forefront—
he later became Air Vice Marshal Slatter.

In June 1912 the contest for the Model Engineer Cup was decided
on a formula:

Duration of flight  total weight of machine
weight of rubber
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This was won by C. Ridley, with A. F. Houlberg third. The Gamage Cup
was won that year by R. G. Noorduyn of the Rotterdam Club, Holland—
the first time there was an international competition! The Wakefield Gold
Cup winner was R. F. Stedman with a twin-pusher biplane. In May
A. F. Houlberg set up the official record of 89 secs. hand-launch with his
twin-pusher T frame, tail type model.

In the 1913 Aero show at Olympia, 171 models were exhibited.
Among these was a twin-prop canard pusher by S, Camm, later to become
famous as the designer of Hawker aircraft, including the Hurricane. Three
models were shown by A. F. Houlberg—one, a twin-pusher T frame hydro
monoplane. His models showed great attention to detail and all had hollow
spar construction for the T frame. The L.E. of the wings were made from
umbrella rib, and the rest of the wings of wire. After the show, flight tests
had to be made before awards were allocated. In these A. F. Houlberg
made 54 secs. h.l., L. H. Slatter won the R.O.G. prize—his model had
a span of 33 in., area 180 sq. in., A frame weight 8} oz, 2 » 9 in. props,
20 in. pitch, 8 str. each 2 in. rubber, weight 2 oz.

Shortly afterwards a new H.L. distance record was set up by R.
Lucas with a ““Mann™ monoplane of 590 vds. H.L. This record stood till
well into the 1920s. A, F. Houlberg’s H.L. duration record of 89 secs.
was beaten by J. E. Louch with a flight of 100 secs. The Wakefield Cup
was won by L. H. Slatter with a flight of 135 R.O.G., setting up a new
record for this class. In official trials a few weeks later, A. F. Houlberg
regained the H.L. duration record with 129 secs.

At the 1914 International Aero Exhibition at Olympia there were
38 twin-screw pushers exhibited. After the flight trials there was a tie:
G. Heydon

Design & construction 53, Stability 52, Duration 113. Toral 218.
A. F. Houlberg

Design & construction 63, Stability 65, Duration 9o. Tozal 218.

By the end of 1914 the British record stood as follows:

Twin-screw H.L. distance R. Lucas 590 yds.
H.L. duration T. D. C. Chown 145 secs.
R.O.G. distance L. H. Slatter 365 yds.
R.0.G. duration J. E. Louch 169 secs.

Until well after the 1914~18 war there was little activity until F.
J. Camm, the brother of S. Camm, tried to reform the K. & M.AA. in
1919, but it was not until 1922 that the London Aero Model Association
took over the assets of the old K. & M.A.A. and changed its name to the
Society of Model Aeronautical Engineers (S.M.A.E.). At this time twin-
pushers were still being built and flown, although there is no record of
outstanding performances except that in 1923 S. C. Herson increased the
twin-pusher R.O.G. duration record to 247 secs., which is the last official
record for this type. From then on, more and more interest began to be
shown in single-prop fuselage types, as the performance of these began
1o improve over the next vears.
. The twin-pushers had a large innings in the development of model
flying from 1909 to 1924. Even after this date they occasionally made their
appearance——one instance was at the first British Nationals at Gravesend
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To many, the name of Frank Zaic is
legendry. His Yearbooks set stan-
dards of technical publishing on
aeromodelling that have influenced
dreds of h h

‘the world. This feature is typical of

Frank's approach and the X-18

represents his genius in the art of
simplification.

N

DEVELOPMENT OF FLASH X-18
by Frank Zaic

How a simple vet efficient all-balsa model was produced to achieve a fast
climb patrern—jfrom N.F.F.S. 8th Annual Symposium papers

THE INITIAL objective of the development of X-18 was to provide for
youngsters a model which would be similar in action and behaviour as
the fast climbing free flight models. By giving the kids a taste of free flight
and thermal hunting excitement and exhilaration, they may become candi-
dates for future internationals. But as the programme progressed, a second
objective arose which in the end proved to be especially interesting: How
to determine the rudder or fin area?

In designing free flight models for the beginner (whose age may
be between 8 and 10 years and whose father is not a model builder) we
have to assume that the price of the kit must be relatively low so that the
father will not hesitate to “‘risk” his money to find if his youngster would
like the model ’plane building. Also, the construction time should be
limited to one or two evenings, and assembly as easy and simple as a plastic
model to prevent boredom and frustration. The construction time element
eliminates framework and paper covering. (It is sad but true that most
of the scale model kits begun by youngsters are never completed.) The
low price and building time spell out a simple stick type of model for the
beginners. How to convince the youngsters to start with such a model is
another story.
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Since we hope to interest the youngster in free flight, we must pro-
vide him with a model that has spectacular, rocket-like, flight perform-
| ance—practically the same features we want for ourselves and which we
! achieve with a lot of pertty adjustments. While the only adjustment we
should expect from the youngsters, at the most, is to move the wing back
and forth and warp the rudder for a turn. Of course, the model should
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Jonathan and Reynard make a
simultaneous launch and
N demonstrate the power model
AN type climb angle of the Flash X-
18. At right, the ultra simple
model shows off its angled di-
y hedral joints, short motor, long

tail moment arm and small

/ rudder

Sure enough, the model climbed in a left spiral and transitioned into a
left glide as though it was a mirror image of the original right pattern.
Surprisingly, torque did not seem to have any effect.

Up until now the X-18 power was high-grade Pirelli. But with
prices going up and delivery uncertain I tried domestic products. I checked
F.A.L Supplies rubber and found that it had a higher initial torque than
Pirelli. Higher initial torque also meant that the side thrust force was
greater than Pirelli for which the X-18 was designed. This showed up in
the right spiral power dive rendencies of tail chasing.

The fix was to increase the rudder area. The change, however, is
slight enough so that X-18 can still handle Pirelli without tendency to loop.
The right rudder warp can be increased with Pirelli but not for F.AT.
Supplies. This indicates that the model should be designed or adjusted
for the highest expected power.
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The last statement might be a hint why some of the models which
flv well for the original builder do not behave as well for others. The power
used on the original model might be less than on models built by others.
If you build from plans or kits, it is well to keep in mind that if your model
does not behave like the original, vou might have more power than the
original. So, find the power level at which the model behaves and don’t
force it into phase for which it was not designed. Of course, if you were
able to follow the article so far, vou might do better than the original!

So far, over 15,000 youngsters have made and flown Flash X-18.
No complaints so far, Have reports of 10 min. thermal flights and school-
girls almost winning contests. It looks like X-18 met the basic objective,
a model with spectacular climb when flown by beginners.

To me, X-18 has a very special significance. Ever since 1926 I have
been wondering how the rudder area is determined. Now, I think that
I know how it is done, or at least how when the rudder is too large or
too small. This knowledge in combination with the Circular Airflow con-
cept rounds out the basic design requirements of model aircraft. Now that
we know (?) how to design the complete free flight model with inherent
or built-in controls, is it still necessary to have gadgets? Gadgets mean
pre-programmed flight, not free flight. To me a free flight model is on
its own the moment you release it into the sky. To me, now, gadgets mean
that one is not sure of what he i1s doing. It is a crutch. Some may call
it insurance.

The joy of free flight comes only when vour model is on its own,
fighting in a three-dimensional world with your intelligence. Itis a partner-
ship that is wonderful beyond words!
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their Denver -

Jim Taylor (left) with his earlier design and the author, B
flying field.

FLAPPERS
by Bill Gieskieng Jr., Denver, Colorado

( From “ Scatter”, the Journal of the Southern California Aero Team. A
[frank appraisal of the practical aspects in design and operation of variable
camber wing surfaces on power models. )

THE BEST way that I know to describe a typical flapper is to start at the
nose and work back ...

The variable camber wing is the major part of the story, but we
have to start at the beginning to understand all the aspects.

The Nose

The only major difference between a flapper nose and conventional
nose is that the flapper sometimes can benefit from downthrust. There
are many conventional models that use a so-called zero-zero setting
between the wing and thrust-line. Actually, the fact that the bottom of the
wing and the thrust-line are on the same angular line is rather misleading.
The angular setting which is important, is the one between the Z.L.A.
(zero lift angle) of the wing and thrust-line. A high-powered model does
not “fly on the thrust-line”. It flies on or near the zero lift angle of the
wing. If the wing has a zero lift angle of, say, minus four degrees, then
there is a built-in factor of 4 degrees downthrust with a so-called “zero-
zero” setting. Some flapper designs have extremely low-cambered wing
airfoils in the climb setting and to use a zero thrust-line would be compar-
able to using several degrees of up-thrust on a conventional design. All
this is not to say one cannot use zero-thrust on a flapper. But if climb
trim turns out to be unsafe, then moderate downthrust may be the needed
cure. The flapper wing is by nature less consistent than a conventional
wing and it is more difficult to maintain razor edge trim. I play it safe
with a few degrees downthrust and a conservative c.g. for given terminal
velocity.
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The Fuselage

There are successful flappers that use the shoulder wing principle,
but I don’t recommend them. Amoderately high pylon is a great insurance
policy on any model and a flapper needs all the help it can get. Every so
often I receive an inquiry from an interested modeller, with a sketch of
the proposed design. Invariably the projected designs have pretty lines
... and low-mounted wings. And cowls. And special pans. And hidden
timers. And ... well, in R.C., they call it the B-36 syndrome. The point
I'make is that a flyer should stick close to what has worked well for him
as a conventional configuration. If there is a strong desire to pull out all
the stops, the design should be tried first as a non-flapper ... that way,
when it splatters the flap principle can’t be held to blame.

The baseline of my various flapper designs is the bottom of the
fuselage. The front of the wing (the non-flapped part) is parallel to this
baseline. When the flap comes down, the wing will be at approximately
6 degrees incidence to the baseline. This angle is about right to place the
fuselage in-line with the glide path. If the forward part of the wing already
had some incidence built in, the model would glide with a nose-down atti-
tude. According to some test results that I read vears ago a slight positive
angle of the fuselage to the flight path is not all bad. It seems the extra
drag generated is balanced by the good effects of the lift produced. The
net result is no decrease in glide duration. Thus my straight-bottomed
fuselages should have little effect in the glide. But in the climb they may
actually reduce drag.

Since the F.A.I. power designs travel in a climb angled along
Z.1.A. of the airfoil the proper attitude of the fuselage should be on this
line also. In practice this would call for a streamlined, symmetrical fuselage
having the wing set at several degrees negative incidence ! By sloping down
the top of the fuselage the proper condition is approximated. Beyond that,
there must be a sharp drop of the fuselage behind the tail platform, to
accommodate the tail dropping down to the proper glide incidence. The
straight bottom and curved top feature lends itself to this requirement.
The Wing Mount

An easy and very satisfactory way to hold a wing to a fuselage is
by using rubber bands. Unfortunately, a flap fora trailing edge complicates
the issue. Rubber bands can be used, but the results are messy. The flap
has to have a large section cut out at the hinge line and in a hard landing
the bands can tear up the flap before they can get free. So, it seems the
only practical approach is to use nylon screws to mount the wing to the
body. A one-piece wing is not too bad, since just two screws will do the
job and double as wing keys. If the wing is a two-piece type, such as the
“Siren-Dipity”, the installation work becomes complicated. A regular
wing uses either 6-32 or 8-32 screws going straight into the core of the
pylon. Tapping plywood is rather chancy so it is best to use the proper
sized T-nuts anchored securely into the pylon. If you would prefer to tap
into wood, then insert sections of rock hard maple. Much of the maple
sold as motor mount stock is too soft. If mounted on a pylon, there must
be a platform thick enough to take the T-nuts. On the “Siren-Dipity”
the screws exit just to the side of the rather thick, streamlined pylon, Lining
up four pairs of holes is a task I don’t like to face with every new model,
So, I'm content with one-piece wings.

AEROMODELLER ANNUAL 47

Meta-N. is was sh g longer recommended though well flown by Annie
Gieskieng several years back.

Nylon screws have a bad habit of failure at awkward moments. A
typical flapper might have only a 3 or 4 in. distance between the fore and
aft screws. This means that the leverage exerted on them during a hard
landingis considerable. 6—-32nylon screws will fail enough to make you swear
to use 8-32 the next time around. But the 8-32 screws offer less protection
for really hard nose-bumping. Incidentally, the two-piece wing will shear
screws more readily than a one-piece wing even though it has four screws
instead of two. Screws fail in two ways. Most often they are sheared off
as though cut. The other type of failure is a head popping off. Some of
the excessive shearing tendencies can be alleviated by radiusing the point
of contact between the wing and platform. This lets the screw bend more
before it lets go. For the popping problem a thick rubber washer under
the head might help. I don’t tighten the screws down too tight. Getting
the stubs out after they shear can be tedious. If you use blind nuts be
sure to run a tap through them to clean them out. If the threads are on
the loose side then the stub usually can be removed by using a T-pin and
worrying the side of the embedded screw. A proper tool would be a sharp,
wedge-shaped device that can be heated on the end, then forced into the
stub. Just remember to always carry some extra screws, removing tool _and
a screwdriver when chasing your model in the outfield. It should go with-
out saying that you should always make doubly sure that the screws are
still intact before making the next flight.

ing the Win, =
Mount'}‘l;fe rear scre\% should be next to the rear trailing edge spar. The
front one as close to the leading edge with enough depth to offer support.
A wing using nylon screws must be designed for this feature. Don’t take
a finished wing and just drill a couple of holes through the centre. Rubber
bands spread the load across the whole chord, _bul: screws put the lqad
on localised areas. What has worked well for me is having two centre ribs
of ) in. plywood about an inch apart. Wedged in at the bottom of these
two ribs is a rectangular piece of  in. or } in. plywood running fore and
aft. If there is a spar in the way, then the base must be in two pieces.
This is all right as long as reinforcements and lots of glue are used.

Screw locations should be built up to the proper depth by small






50 AEROMODELLER ANNUAL

tages if you can find good sheet balsa! I use heavier spars than most
designers because the flapper wing is the most time-consuming part of
the model to build and I want to carry a little more insurance on i, Happi-
ness is having a d/t under power and the wing szaving in one piece! The
front, main part of the wing can be built using standard techniques. The
only difference will be the “trailing edge”. The flap takes a different hand-
ling. T usually use j, in. sheet for the flap rather than 15 in. If available
I use “C” grain for its better torsional characteristics. The disadvantage
with such thin sheet is that it leaves little room for sanding to match the
main wing, so building tolerances have to be close. The main wing has
enough depth so that parallel ribs sandwiched berween s in. sheet will
give great torsional rigidity. But the flap is a different animal. The flap
has an airfoil close to a thin triangle and it lacks the “D’* box characteristic
that stiffens the wing. I believe the answer here lies in using a medium
heavy flap leading edge; sufficient depth, about 5%, of total chord, plus
alot of diagonal ribs as with so-called Union Jack construction. The prob-
lem to be avoided is not flutter itself, but torsional displacement under
load which can affect power trim. Naturally the closer to the razor-edge
you are flying your model, the greater will be the effect on trim from any
unwanted flap displacement. Let’s clarify this: small variations in the flap
angle can be tolerated, such as sloppy linkage, as long as the flap is free
from binding. The problem arises with torsional stress accompanying the
displacement. In the first situation the flap simply finds its own level with-
out affecting the trim to any measurable degree. In the second condition,
displacement accompanied by a torsional stress acts like sudden wash-in
or wash-out, and thar affects trim!

Hinges

The most troublesome part of building a flapper seems to be the
hinging of the flap. I have used Rand “‘scale’ hinges, regular Monokote,
Super Monokote, the small Klett hinges, telescoping aluminium tubing
as a piano hinge and even Scotch tape in conjunction with some of the
above. Jim Taylor has used a special Mylar sandwiched between sections
of light ply. The sandwiches are fitted into slots in the main wing and
flap. Thomas Koster goes all the way with special Mylar with double-sided
thermo-setadhesive. His sandwich structure is the whole trailing and lead-
ing edge at the flap joint. With his typical genius he milled a jig that allows
him to line up the various components—stuck in an oven to set the adhe-
sive—into a nearly perfect hinge line. This, frankly, is an approach beyond
most modeller’s abilities, patience and resources. Ken Phair uses a round
dowel-like hinge that seems to work well (Robart Mini-hinge point). He
uses the smaller of the two available sizes. The advantage with the round
hinge is that it can be installed by simply drilling matching holes. The
disadvantage is that the installation is permanent and that out near the
wing tip the needed hole may be wider than the spar on thin airfoils. The
original, bigger, round hinge was impossible, but the new, smaller ones
could be a good fit. Ken angles the hinge holes to get the hinging point
at the top.

My first hinges were the Rand Scale hinges. Because they are off-
set it was possible to mount the flanges in near-centre of the spar height
yet have the hinging point at the top or the bottom of the spars. The Rand
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Flap up for climb, down for glide on Meta-Nemesis.

hinges are rather bulky and recesses were cut into the spars to get the two
elements closer together. To seal the gap I used regular Monokote and
in one instance, Scotch tape. Naturally, the hinging point had to be on
the same level as the sealing material to avoid binds. On some designs
I didn’t recess the hinges and simply covered the bottom gap with Super
Monokote. The gap at the top was covered by the main wing sheeting
continuing past the end of the spar. It looked like a good idea on paper
but was lousy in practice. The top sheeting had to be just right to overlap
correctly, and it always seemed to be warping or getting in the way. The
gap covering Monokote on the bottom was also a pain. It ‘was always
shrinking or stretching and changing the tension on the flap in the “up”
osition.

A Then I tried Super Monokote hinges by themselves. I simply butt-
jointed the wing and flap and ironed on strips over the top—very simple,
quick installation. I thought I had it made! But I soon discovered the
material “‘creeped” and didn’t have enough rigidity to keep the elements
aligned. If I set the flapper up for flight and left it for a while I would
come back to find the hinge alignment all out of place. I tried re-arranging
the gimmicks so as not to put a strain on the joint, but it was never satisfac-
tory. Incidentally I found that the chrome finish Super Monokote came
the nearest to being satisfactory. I would smear Duco glue on the bare
wood on either side of the hinge joint. After sanding I would cover the
flap and main wing separately. The glue helped the adhesion of the Mono-
kote to get the hinging strips to stick to the underlying Mono. Then I
would align everything in the climb-setting, and iron on the strips of
chrome. The chrome Mylar is stiffer than ordinary colours and has much
greater tear resistance; it is also much heavier. I used two layers. Another
problem: if there was a slight bow to the wing the full span hinge would
bind and cause resistance. I just gave up on this “easy” way.

Then I tried Klett nylon hinges. Because they are straight, they
had to be mounted near the centre of the joint. I went on to something
else. '

The something else was sections of telescoping aluminium tubing.
Fora while I thought, “This is it!”” But they are time-consuming to install.
A rounded slot has to be grooved into the matching sides of the joint, then
sections of tubing have to be cut and radiused. They have to be carefully
glued, one by one, into place ... hell, I spent more time joining the flaps
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the flap. Allow a movement considerably in excess of what is actually
needed. This is because when you cover there will be a build-up of dope,
etc. ;also you will find that when the model d/U's the flap will flex downward
and you don’t want a bind that can lever the hinges out. I would suggest
5 degrees leeway on the downward movement; 2 degrees or so on the
upward movement. Except for one operation, the wing is ready to dis-
mantle for covering. The above operations may seem oo thorough, and
maybe they are, Some, like Don McGhee, simply jam the works together,
sand, cover, and break up—hopefully—any adhesions by brute force. The
final phase is to arrange for the coupling of the polyhedral flaps to the
inner flaps. Naturally, the fitting of the flaps should also include the spacing
atthe dihedral and polyhedral breaks, Because of dihedral the gap between
the flap elements increases as the flap comes down. On a typical flapper
the gap will be about ! in. Obviously, the gap closes when the flap is reflexed
in the climb position. The surface between flaps must be trimmed down
fora near-perfect fit when the flap is in the up position. Because the angula-
tion changes the space between the flaps, it is possible to jam the flaps
to achieve wash-in effects—a separate subject. Incidentally, it is wise to
use very thick ribs at the flap extremities; it is embarrassing to sand away
for a fit, only to cut right through a rib. If you know what you are doing,
use | in. ribs. If you are unsure and are not building on ajig, use up to
{ in. thickness,

With the components separated, use your favourite covering tech-
niques. If you are using tissue just use enough dope to tack things in place
and seal, excepr on the leading and trailing edge portions that form the
flap joint; finish them. Extra dope and epoxy should be done after the
flaps are reassembled to the main wing. Just don’t dribble anything down
the crack! If you are using Super Monokote, do not attempt to cover the
trailing edge of the main wing or the leading edge of the flap. Just slice
it off without attempting to bend it around anything. Seal exposed balsa
with dope. If you attempt to seal the whole works with Monokote, by going
around the corners, vou will be sorry.

Monokote cannot go around a right angle and hold. It will later
bulge, creep or detach altogether. It is better to cut it off to begin with,
rather than have to perform a Monokodectomy later. But in any case do
not use Monokote unless you have a very strong, stiff structure to begin

with. Use silk or good Japanese tissue for its greater pre-stressing character-
istics,

Coupling of the Flap Joints and Other Tit-bits

One of the most aggravating mechanical problems of a flapper is
how to join the flaps at the polyhedral joint. Sure, there are many ways
to do it, but not with elegance. The first polvhedral Flapper (the
“Ruptured Raven™) used a piece of music wire that was mounted on the
inner flap and passed through an eyelet secured to the outer flap. It worked
well, but looked crude. Later versions had the music wire passing through
a sort of open-ended evelet, a slotted piece of aluminium or magnesium.
‘Atone time I thought the answer lay in sort of a sandwich coupling, The
gap between the flaps was covered by triangular sections of aluminium
sheet on top and bottom. With the aluminium triangles bent in the centre
to the correct polyhedral angle and only glued to the inner flaps, the tip
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gives a good even tension over a broad range. I locate it in the body rather
than on the timer, If there is a direct shot from the stab to the timer then
having it on the timer would be okay. But if the line goes through grom-
mets, around corners where it might drag a bit, then it should be located
on the stab side of any such friction points. I don’t use tubing for line
guides. Since I don’t use bulkheads in my fuselages the rear of the body
1 just one great big tube anyhow. I do stagger the springs on the different
lines so that they are not alongside each other., There hasn’t been any
trouble with the lines becoming tangled.

Not a great deal of tension is needed to pull down the rear of the
stab. Fifteen oz. as measured at the trailing edge of the stab will be more
than enough.

Stab Gimmicks

The auto-stab post must be set close to the vertical. Use a hard
stop of some material that won’t wear. If the stop wears or gives enough
to let the post come forward beyond the vertical then its case of release
will be interfered with and in marginal cases might fail to operate. There
should be a generous distance berween the post and the glide adjustment
screw.

Ifyoutry to call it too close there may be an embarrassing situation
where there isn’t enough room to allow the Post to come down far enough.
Don’t fail to use some sort of hard, slick surface on the bottom of the stab
where the post will support it. I use a rectangle of phenolic resin sheet
about J; in. thick. The friction between this sheet and the nylon screw
Is very low and very little pullis needed to operate it even when extreme
pressure is applied experimentally to the top of the stab.

The Stab Platform

Astab platformona flapper has to be approached differently. Since
the trailing edge will be coming down instead of going up as a conventional
model either it has to be mounted extra high or the rear of the body must
slope sharply down to get the needed clearance. It is better to be too high
than too low for obvious reasons. Whatever style of platform you use, it
should be angled on top to fit the glide setting rather than that for the
climb. If it is not, you will encounter a “see-saw” condition with the stab
riding on the back of the platform fighting the d/t pulldown. Since the
flapper stab uses the front of the platform as a pivor for its movements
care must be taken that there is little friction and no binding. If there is,
then the front of the stab can “creep” out of position. Also there must
be a very positive hold-down effect at the leading edge. If you can easily
Pry up the leading edge, and worse, it stays in its new position, you've
got troubles! To hold down the leading edge, a certain portion of the rub-
ber bands must arc across the leading edge, curving downwards. Ideally.
the leading.edge can be raised up from the stop with only a great deal
of effort. On release it must snap back down into the proper position.

Airfoils

Everybody seems to have their pet theories on what makes a good
airfoil. Part of the fascination is the opportunity afforded to try all sorts
of weird combinations. | wouldn’t think of spoiling anybody’s fun in this

67

AEROMODELLER ANNUAL

e together.
i an exponents of flappers -
ohn O'Donnell’s cam ht the two leading Europ: Eorisapsrsitagahe)
'IT onm . Kﬂn o e‘:: cEa‘::;gene Verbitski represent Denmark‘::dvl e S o udsol.
R e (I‘ep‘;i‘!asuphisncaled mechanical approaches to G power mo
has develo

i b miust be
e ide on for the wing, the sta
ever airfoil you decide a greater
realn;t. al?tg 1‘:;?3: the climb setting. The stab Shoulqt'nei:el;n:?icsflt. On
N tse factor than the wing otherwise speed-sensitiv lf)oks Y uch Like a
camber ?;ési n my wing airfoil in the climb Postltlor; et To match
. re(i:esr;ftrnmel:gric:a1 section with a mean camber }?av(i)rl:gya n—?ea"rl camber of
gemi- ical stab section Der e
it I had to use a “cBar-S&Tﬁleenj‘csaircn-DipitY”= for example, t}?aef‘f 18 St.‘tl;
ut h i d that permi
a generous camber in the airﬁiﬂ e\{::n W[l_T(.)hnt!'R‘.‘ ‘f‘lfzg ;Ir%sr?d L ppmblem
nventional stab section. licated.
- usefgi g}g\istg(; rather than an autostab but that gets comp
is to us

a meagre 1-25%,.

Test Gliding

The first part of test flying consists of test gliding. But with a flapper
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GLIDE ASSISTED POWER

Harry Stillings elects to take it easy with a U.2 style
floater for fun at his Alicante (Spain) home.

HAVING HAD my fill over the years of thirsty, fast-flying R/C aerobatic
models (don’t blink or you’ll lose it) and with fuel costs searing to unprece-
dented heights, I decided I’d had enough. All I really wanted, most of
the time, was to have a model flying high overhead, slow and serene, and
needing little attention from the carbon box, so that I could roam the sur-
rounding countryside without effort or stress. I might even turn away for
a few moments to chat with a friend without fear that, on turning my atten-
tion back to the model, it would be in a totally different part of the sky,
or worse still, diving earthward towards self-destruction.

The obvious answer, of course, was a large and graceful ghder,
either for slope-soaring or tow-line, or both. I duly tried this for a time
and found it very close to what I wanted. But there were too many dis-
advantages—slope-soaring needed a suitable accessible slope, not miles
away, and an exacting direction and strength of wind. All too often I would
set out from home, only to find conditions had changed during the trip
and frequently continued to worsen, so that the whole operation became
abortive and frustrating. Tow-line operation raised other problems, such
as the need for a reliable, long-suffering and dedicated helper (it’s surpris-
ing how hard they are to find just when you want one!). Even when I
found the helper it was still essential to have available a pretty large area
of good open ground for the tricky launch procedure, and the line always
managed to get itself tangled in ever present undergrowth at least a couple
of times at each session.

To overcome these objections I eventually added a power-pod over
the wing centre. This made it possible to fly from relatively small areas.
I no longer needed a helper, presence of good natural lift was no longer
a pre-requisite, and I was thus able to set out for a couple of hours of
satisfying flying whenever conditions were at all reasonable. T carried on
happily with this arrangement for quite some time, but increasingly found
little niggling doubts entering my mind and rather taking the shine off
my enjoyment. For one thing, I felt a bit of a cheat—I wasn’t really “glid-
ing” but flying power-sport; it also seemed rather sacriligious to adulterate
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The vacuum forming table with film holding frames and film. Plug in position on table. Note
adapter tube on right, vacuum holes in table top and surgical tube vacuum seal. Photography
by Thorney Leiberman

MAKE YOUR OWN VACUUM FORMING TABLE
by Ron Williams

A feature from *“Model Builder” which has international
application to a broad range of modelling

ONE HAS to read a few how-to articles on C/L or R/ C scale (or semi-scale)
to realise how often the question of canopy, cowl or wheel spats arises.
Free-flight scale often requires lightweight wheels and canopies as well.
What to make them of ... a thin, light plastic shape; butr how to get it?
Articles often mentioned “vacu-forming’ the part. The Martel Toy Com-
pany manufactured a “‘vacu-form” toy some years ago which has become
a valued tool for many scale modellers. This toy had a small hot plate next
to a vacuum chamber with a frame that hinged between the two. Small
sheets of plastic held in the frame could be heated on the hot plate, flipped
over to the vacuum table and pulled and formed over a small object by
a hand-pumped vacuum. It was quite well designed and works very effi-
ciently. For builders of larger models, however, the Mattel unit has limited
capabilities due to its small table size (approx. 3 - 5 in.). Canopies and
cowlings for a large stunter or R/C model require much larger equipment.

These dimensions scemed reasonable for the development of a use-
ful unit. Smaller sheets of plastic can be handled by bringing them up
to the larger size with the addition of heavy bond paper taped to a small
sheet.
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Vacuum table with plug in position. Note built-up plug. Note holes in table top, surgical tube
seal, masking tape seal around bottom edge and general construction. Photo by Thorney
Leiberman.

together, making sure the top and bottom surfaces of the frame are as flush
(even) as possible. Glue the top and bottom onto the frame, pressing them
to the frame so that the joints will be as air-tight as possible. If you haven’t
vyet drilled the hole in the end of the box for the vacuum cleaner adapter,
do it now. The hole should be such that the adapter can be epoxied into
place firm and tight. A hole which is a snug fit for the tube on the vacuum
cleaner hose can be substituted for an adapter tube, tape being used to
seal it.

It is essential that the film contacts the vacuum table top when its
frame is pressed upon it. Squash the surgical tube between two pieces of
wood and measure the thickness when pressed firmly by hand (lean on
it). Add this dimension to the ] in. dimension of the pine frame material ;
the resultant dimension is the measurement from the vacuum table top
to the top surface of the support frame. Position the support frame pieces;
drill and screw them to the box. Loosen the screws, glue generously, then
re-screw. Glue the surgical tube to the support frame. Locate the tubing
at the centre of the support frame so that the tubing can spread freely
when the film frame is pressed upon it. Spot-glue the tubing at first to
locate it, glue the splice, and then glue the rest of it in place.

Make the film frames from the rest of the § > [ in. pine pieces. The
frames should be able to be slipped snugly, easily ... easily down over
the table and onto the support frame. Keep the faces of the frames as flush
(in a single plane) as possible by matching the pieces before gluing. Mark
the two surfaces which match best when the frames are held together, and
on one of them, mark off the positions for the tacks.
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Kitchen stove

Kitchen vac-forming arrangement.
Use a foot operated switch on the
vacuum cleaner if possible.

Keep oven door
closed during
most of heating

Vacuum cleaner -
switch on as film
frame hits tubing seal

poper

To make small parts, tape heavy
bondpaper to the plastic to build it
up to size of the tack frame.

/| —Tack frame

Masking faope Film to be formed
Top + bottom

press tight

. Frame with
heated film

R A
Z” //Z//

7

Making the mould. Prass frame

down over the plug. with vacuum

running, and plastic heated—be
quick !

Vacuum table

Yacuum

Cut the heads from so drawing pins. Drill holes which will leave
about | in. of the cut tack shaft protruding from the surface of the frame.
A piece of masking tape wrapped around the drill can indicate the depth
to which the hole is drilled. Rub some balsa dust or baking soda into the
holes, insert the pin shafts, point up, and add glue. A more satisfactory
method might be to drill holes the size of the pin heads and drop the entire
pin into the hole, then point up and back fill the holes with epoxy or wood
filler.

When the tack frame is ready, put it against the second film frame
and press them together so the tacks marks the second frame. Drill holes
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A sailplane cockpit cover, trimmed canopy of ‘030 acetate and plug for forming canopy on
vacuum forming table. Plug size 8" <2}"*21". Photograph by Thorney Leiberman

slightly deeper and a half-size larger than the tack shafts, at each of the
marks in the second frame. The frames should fall together easily. The
assembled frame should drop over the table onto the support frame no
matter which way it is turned (up, down, right or left).

The table is now ready to begin forming. It’s time for a dry run.
Hook up the vacuum cleaner; it should fit snugly. Tape the connection
to make it air-tight. Lay a couple of sheets of bond paper on the table
top and turn on the cleaner. The paper should be pulled tight to the table.
Seal any joints of doubtful air-tightness with masking tape, rubbing it
down tight. Fill the corner joints of the frame support. i

When you are ready to form film, start the oven (heat source).
About 325° F. is good for forming the type and thickness of plastic likely
to be used here. I place the box to the immediate right of the oven door
(I'm right-handed) on a low (24 in. high) table. The vacuum cleaner is
placed where I can start and stop it with my foot on the switch. The oven
shelf goes in the middle of the oven and two bread loaf pans are positioned
upside down at either side of the shelf to support the film frame.

Stretch the film in the frame by placing it on the side with the holes,
and pressing it firmly against the tack frame until the tacks are through
the film and the two frames fit tightly together. This can take quite a bit
of pushing with 0-040 in. film. With the frames together snugly, run a
piece of } in. or wider masking tape around the frame to seal it air-tight.

Position the “plug” to be formed on the vacuum table after warm-
ing it slightly in the oven (not too hot to touch and hold).

i Put the film frame in the oven and, while it is heating, test the

vacuum cleaner, on and off.

Open the oven door after about 30 secs. and inspect the film. It
will buckle and sag, steam and pull tight again. When acetate steams or
“smokes” it’s about ready to form. I find that about 50 secs. at 325° F.,
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with the oven door open and closed a few times, works fine with 0-030
in. acetate. Experimenting with other film types and thicknesses will
improve technique. Remove the frame from the oven and swiftly press
it down over the form and table onto the support frame. As the film frame
is pressed against the surgical tube seal, kick on the vacuum cleaner. The
film will be sucked down upon the table top, and woila’ the canopy. Wait
20 or 30 secs. for things to cool and, after turning off the vacuum, lift
the frame and remove the plug from the plastic. The plastic can now be
removed from the frame and cut to fit the model.

Easy, eh? Not really so. The most time-consuming and fussy part
of each forming job is the preparation of the core, form or “plug” used
to make the final plastic part. The plug should be wider at the bottom
than the top, having no undercuts which make the film difficult to remove
from the plug. It should be very flat and smooth on the bottom. The plug
should be higher than required for the finished object so the formed film
can be trimmed exactly to fit the model. Wheels, wheel-pants and other
symmetrical parts have to be formed in two pieces and cemented together
to form the whole part.

Plugs can be made of balsa, pine or bass wood. The finish of the
final plastic piece will only be as good as the finish on the plug. The wooden
plug can be finished with a 600 paper smoothness, or smoother with steel
wools. Do not use wax on the plug.

Another type of plug can be made using plaster. This is done by
pouring model casting plaster into a plastic form made from the original
wooden plug. The plastic form should be well supported to prevent
deforming by the heavy wet plaster. Tap the plastic form rapidly and
gently to prevent bubbles from forming on the surface of the plug. After
removing from the plastic form, the plaster can be finished with sanding,
and details can be added with tapes and carving.

Four plastics are generally available for vacuum forming. They
are—in order of their “formability’’—butyrate, styrene, vinyl and acetate.
Butyrate is fuel-proof, somewhat unstable over long periods, hard and
clear. Styrene is usually hard to find, tends to be fragile . . . smells horrible.
Acetate and vinyl are tough, but as susceptible to some fuel ingredients
and cleaning solvents. Acetate tends to fog when cooled too quickly or
not heated enough ; it tends toward brittleness. Vinyl is obnoxious (an un-
clear description, but if you use it you’ll know) and the original dust collec-
tor, but is more resilient than the others; it requires lower temperatures.

Smaller objects and pieces of film can be accommodated by adding
heavy bond paper edge-to-edge to the smaller plastic sheet. Use masking
tape on both sides of the joint, pressing the tape firmly to make a strong
connection. More than one small object can be formed on the table at the
same time. Just leave a generous space between each object for clean form-
ing and ease of trimming.

Small parts can be formed from 0-0075 in. to 0-015 in. film, and
larger parts can be formed with 0-020 in. to 0-040 in. film. Film of up
10 0-050 in. thickness can be formed, but it is difficult to work with. How-
ever, the results can be outstanding on the larger size model. The maxi-
mum pull I've attempted with the unit described here is about 3 in., with
a2 « 8in. plug, and 0-040 in. film. Experience is, as usual, the best teacher.
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Gerald with the British BBC TV Hawk (from the “Model World"” series) and Jonathan with
the 24" Sig Thermal Dart—both good SRPSM’s for young enthusiasts

we do suggest more advanced designs, but an “AMA Cub” is very accept-
able. AMA sanctioned contests with “Unlimited Rubber” events can still
have an AMA Cub entered.

The Saint Louis, Missouri, flyers have an event that comes pretty
close to “SRPSM™. The rules are 24 in. wing span, exposed rubber, with
a manufactured prop. Extremes tend toward square tipped Penny Planes
style with 24 in. ~ 12 in. double surfaced wings, giant Pawlowina props
and rather heavy weight and lots of rubber—not really simple models. One
supposes, however, that this is still pretty close to an SRPSM event—
unless this SRPSM event had a maximum weight limit (excluding rub-
ber—including rubber). Chicago also has such an event.

Some years ago, when I was chairman of the judges for the NFFS
Design contest to pick a follow-up design to the “AMA Cub”, we had
quite a variety of entrants—ranging from small indoor EZB type, to sport
fuselage models—to stand way off scale. Some would qualify as
“SRPSM”—including the best design, the “AMA MAXI JR” by Dick
Miller. Mostly, we found that very few people know what a beginners
model is, or how it should be designed!

A well thought-out SRPSM Event for Juniors is a good idea as
an official (AMA or SMAE) event. I do not believe it should be limited
1o a single design or kit. For specific contests the event could, probably,
be so limited. The AMA has their “AMA Cub” and something called
“Special Rubber” as “Supplemental events”. These “events” are listed
as suggestions for local contests, but the AMA, however, does not seem
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Back in Holland the author designed the VH-64 “Sparrow-
hawk™ for the newly organised model clubs in 1936. A simple
31 inch span light balsa affair it followed British lines and
became quite popular. Tail surfaces were still flat and only con-
sisted of simple contours made from thin bamboo strip, care-
fully bent over a candle flame.

and French coasts to Cap Gris Nez and then right-about to Dover, over
Penshurstand Sevenoaks. It was amazing to see so many faces at Sudbury,
all famous because the names had actually been printed in Flight. My
model was dutifully praised for its looks, but it never took the air. What
an inspiration, though, and how stimulating to mix with people doing the
same thing, who advise, help and promise to go on helping. Like Ralph
Bullock with whom I kept up a lively correspondence and who was my
second mentor. It was he who flew my next model as proxy and scored
a win in the Freshman’s Competition, a feat I would probably not have
pulled off myself. He sent the model back with a very full report on its
behaviour and suggestions for improvements.

What came next? A very ambitious biplane, doomed to failure on
account of the innumerable aluminium fittings with which it was literally
pinned together so they sheared off like paper. Looking at old photographs
always makes me wonder why we used so little dihedral when a little more
would have given us proper lateral stability with no loss of lift—that’s only
a fairy-tale. And so few ribs that any section we chose never did its work
in the wing. True, you had to cut out three-ply ribs with a fretsaw and
they weigh something, but if you spend so much time on the model, why
not just that bit more? And if that little weight means success or disaster,
you’re underpowered—or overweight—anyway.

Sometimes one thinks of the chances one has missed in this game.
Ideas that, if they had been developed a bit further, might have changed
the face of aeromodelling. 1 had at least two of those chances and failed
to take them. There was a very simple glider and that was at a time when
all gliding took place from hills, and in my case from sand dunes. Having
to fly by myself I wondered if you could tow a model up like a kite, so
I bound a hook near the nose of the fuselage spar and pulled, but the silly
thing only followed me like an airborne dog, no more than a few feet up.
There was the idea, right in front of me. That hook should have been
right back below the wing and it would not have been Horst Winkler who
gave us the towline launch, but this writer. Oh, well, it did teach me to
look a little further than my nose. But not enough, it seems, for some 20
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years ago I played with the idea of using steel wire (actually knitting
needles) in tubes to join the wing halves of an A/2 and so eliminating those
complicated tongue-and-slot designs. Tried it? No, only sketches, and
there went another chance. Anyway it would be nice to know who did use
the idea first.

To get back to the past. School finished and an engineering course
ahead, and that meant England. At last I came where I had always wanted
to be, and were those delightful years! That funny meeting between Jim
Pelly-Fry and myself, both thinking that the other was some elderly—
well, anyway, over 30—bloke, for didn’t we have articles published in vari-
ous magazines? There was James, somewhere around 18, and myself a
few years older. “Mr. Pelly Fry, I presume?” Even now we are amused
when we think of it. Anyway it started a partnership that has by now lasted
for very nearly 50 years and the chances are that P-F has vetted this very
article. (Must bring him back to aeromodelling some day ...)

I brought to England a low-wing fuselage monoplane, the VH-
36, not such a very successful design, but highly suitable for further de-
velopment. Just for fun Pelly, dear Richard Langley and I tried it out with
a tiny veneer wing he had, strapped on top of the fuselage, packed in a
lot of rubber to drive the twin gears and let it go. It went over Handley
Page’s old aerodrome at Cricklewood at the devil of a lick, so there was
an idea. When I came back from a holiday in Holland, there was the “36”
after a spot of surgery by Pelly-Fry: a very neat small tapered low wing
and even fairings—called “spats”—on the wheels. Named “The Ghost”,
it became somewhat of a terror at the flying fields.It was fully described
in The Model Engineer, that wonderful paper run by kindly Mr. Percival
i\n’iar_sthall, who always offered generous space to the aeromodelling fra-

ernity.

We carted a big box about, first by bus and tube, later on the small
car I had, and hardly ever missed a “Wimbledon Sunday”. One thing to
remember is that there was only one class of model: rubber powered. There
may have been tandems and canards and such odd fowl, but you all had
models that could compete against each other ; you had the same problems.

In the same year as the “Sparrowhawk’” 1936, the author acted as project engineer for the
Koolhoven FK-53""Junior”, side-by-side light plane with 60 h.p. Walter "' Mikron"’ four cylinder
in line engine. Unfortunately, it was not a success: only two prototypes being built.
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Dn’ring 1975, a resurgence of interest in kite flying led to a meeting at Old Warden, Beds. for models
of ‘K. & M.A.A " vintage. This group of Bob Kinroy, Alwyn Greenhalgh, Evelyn Barrett, C. Rupert Moore,
Peter Spence and Howard Boys were among the oiled silk and spruce model flyers.

That so much of this would change was something nobody could foresee.
Mind you, if there had been small internal combustion engines, or radio-
control for that matter, we would have been delighted to use them. Cross-
country running after a fly-away was not such a popular pastime as all
that. “Capt.” Bowden turned up with his petrol-driven “Kanga” and a
new class was born.

Where were the bureaucrats? The Council of the S.M.A.E., suc-
cessor to the KLMLAA, consisted almost entirely of “working members”,
that is members who were active in aecromodelling and knew what they
talked about. If anyone had told me only four years before that I would
actually be on that Council and made Competition Secretary, I would have
doubted his sanity. After meetings at the Y.M.C.A. Ve went to Mr. “Joe”
Lyons’ Corner House and had coffee and a snack. Wherever we went, Bul-
lock, Pelly-Fry and 1, we left a trail of designs on paper napkins behind.
... Later, at the de Havilland Technical School, I learnt to fly. My instruc-
tor was young Geoffrey de H., later to be killed on the DH-108 tailless
jetplane. A fine instructor and the 80 hours or so I clocked up during *33
were wonderful. But, as so often happens, a P.P.L. led to a swollen head
and ﬁymg'became the thing. That particular affliction did not last long,
for one thing because 1 had to return to Holland and the eye-test there
was too severe. That my flying had been without incident did not alter
officialdom’s opinion that T was unfit to control an aeroplane.

B e T T
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Back in Holland I found that interest in aeromodelling was reviv-
ing, so I offered my services as adviser. I took the Delft M.A.C. under
my wing, and when we arrived at the first contest with very light balsa
models on British lines, the self-styled experts, nurtured on twin-pushers,
couldn’t believe their eyes. This again was fun, rubber models were joined
by gliders and soon there were more petrol engines. Diversification had
started in earnest.

After a spell in the Koolhoven aircraft works design office I joined
the Royal Netherlands Aero Club as Technical Officer for aeromodelling.
At Koolhoven’s one learnt to tackle any job that was going; one day it
might be tail-wheels, the next controls or an engine mounting. Wood or
metal, it was all the same. It did teach one to accept any challenge, to
break down a problem to its essentials. But work for the Aero Club meant
that full-size design was over. A wise choice? Maybe the desire to be a
small king in a small castle, but a king all the same. Memories play tricks.
Was the weather always so fine, was it always warm and sunny on Wimble-
don Common ? Well, if I believe it was, why worry ? Nostalgia for the Good
Old Days implies dissatisfaction with the present and distrust of the future
and that is obviously nonsense. I have just come back from a contest where
it was cold and windy, but how nice to chat with old friends and argue
technical points. Nothing has changed, really.

The funny thing, though, is that I have continued designing and
building models ever since. When this little job is done I will return to
my drawing board, copy the side of a fuselage on my building board, get
out the one-eight square balsa strips, the hobby-knife and glue and start
on the fuselage of a rubber driven sports model. Wonder if I will fix the
undercarriage in that way > Some day vou may see what I've decided when
the plan appears in the Aero Modeller. )

The bite of that bug, 50 and more years ago, must have gone quite
deep.

There were many exciting experi-
ments during the post-war years
with flying wings. Since they never
shed any tails, the term “Tailless™
always seemed a misnomer. From
fairly conventional layouts, with 30
degrees sweepback angle and
plano-convex airfoils, they de-
veloped into sophisticated high
aspect-ratio designs with thin
concave airfoils over about 3/4
span, the airfoil changing from that
point to symmetrical with washout
at the tips. With little or no fin area
they flew beautifully, but suffered
from the same disadvantage as
their full-sized brethren: they had
to be lightly loaded or they became
too fast and sinking speed in-
creased accordingly. Many inter-
national contests were held at the
Terlet Gliding Centre near Arnhem,
with British, Dutch and German
teams as the most faithful sup-
porters.
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Opposite. the actual Willows 4 photo-.
graphed in September 1912 with its 20,000
cu. ft. envelope, 90 ft. long and 20 ft. dia-
meter. Power was a 35 h.p. Anzani which
gave a speed of 32 mp.h_ In 1913 a much
larger envelope was fitted—this became
the envelope for the SSI,
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Eam (- A RADIO CONTROLLED MODEL AIRSHIP
< e by Lord Ventry
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! . IN THE Aeromodeller Annual of 1957, 1 described some .experiments with
= a model airship of 34 cu. ft. and hydrogen filled. The ship was made by
! Raymond Morse of Repps, Nortfolk. Morse indeed is one of the few with
. experience of model airships, and the late Wing Commander R. S. Booth,
- Captain of R100, was very impressed. Thearticle concluded with a sugges-
(o tion that radio control might be fitted, and this has at last been done,
though in quite a new model, this time of 37 cu. ft., and helium inflated.
~ Drawing of the flying Airship modsl The envelope was again made by Ray Morse, of transparent
| i Wirams qriarity 1o the Melinex. But the original car, boom, and planes with the swivelling electric

motors were made and fitted out by Squadron Leader H. Whalley, R.ALF.
o ) (Retd.). My great nephew, R. Barnes Gorell, fitted the radio control and

= — g it works very well.
_ kS -l LH Whereas the first ship, Bournemouth 11, had a Goodyear type car,
,12 it fixed directly to the envelope, and Zodiac, biplane surfaces, attached to
5e the envelope, the present ship, known as Bowrnemouth 111, is based on

the Willows 4, in her original form, when she first flew at Farnborough
in September 1912, 64 years ago.

. he car, containing the radio control, batteries and swivelling
electric motors, is attached to a long boom. For ease of trimming, this
car can be moved fore and aft along the boom, when it is then locked into
the correct position. The original Willows car was also fixed to the boom,
the 35 h.p. Anzani engine being located over the car. Just as in the Willows,
our stabilising planes and rudder are attached to the stern of the boom,
Fhe latter distributing the weight of the car over the envelope, which keeps
its shape well, even when not up to pressure.

When designing the ship, I did not have the Willows ship in mind,
the reason for this very antique design being chiefly to make 1t possible

Twin propellers

5" dio.

Bow View ©
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Richard Barnes- Gorell controls the “Bournemouth 47 in the airship shed at R.A.E., Cardington,
It takes 43-5 cu. ft. of Helium to fill the Melinex envelopa. Propellers swivel for thrust vector
contrel. €.0O 1. photo

to develop the radio control, for swivelling and steering, without having
to inflate the envelope. If the planes and rudder had been located, as of
course they really ought to be, on the envelope, it would have been at least
necessary 1o inflate with air, and then the envelope would have to be sup-
ported, etc.

It was only after rough sketches had been made that I realised that
the late E. T. Willows, whom I knew, had inspired me! Indeed, I saw
the ship at Farnborough in 1914, but by then she had a larger envelope,
and all the fins were on its stern. A minor rcason for our primitive design
was curiosity to see how controllable she would be. In practice this Willows
design proved ideal for a model airship, for when Barnes Gorell wished
to adjust things we just unrigged the boom, complete, rigging a temporary
boom which he had made up, so the ship could be left floating. She was
inflated on Wednesday, September 4th, 1974, and deflated on the following
Monday. During this period she was airborne, moored out on a mock-
up of the old three-wire mooring system, as used by R34 in the U.S.A.
in 1919. In this way she was safe from the assaults of mice and rats! We
used one 40 cu. ft. tube of helium, supplied by Air Products. Each day
she was topped up in the morning, as during the night the temperature
fell, but it was only on September gth that the tube was exhausted, so
the envelope was an excellent gas holder, taking roughly ! cu. ft. per diem.
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Details of a radio contralled “"Zeppelin”' by Rolf Geiser which made many dema’s in Switzer-
land and Germany during 1976 courtesy “"Flug - Model Technik”. Note the electro-magnetic
control valve

We actually had a spare tube of 40 cu. ft., so the ship could have been
kept flying for at least a couple of months, at a cost of £6 for the helium.
One of the drawbacks of an electrically propelled model is the slow
speed (roughly a fast walking speed), and so she must fly indoors. We were
fortunate as Richard Barnes Gorell's father (my nephew) allowed us to
use a fine barn, 58 ft. in length, 27 ft. in width and some 18 ft. in height.
It proved quite ideal, and after the fixed vertical fin area was reduced,
she proved capable of turning within the width of the barn. Due to the
swivelling engines she could be made to rise and fall as desired. With the
propellers set for a direct climb or descent, steerage way is lost, but this
did not matter much, as these vertical movements lasted only a few
seconds. i
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The vital importance of accurate trimming was shown, for it was
only when the ship was in horizontal trim that the full benefit of her swivel-
ling powers was realised. At one time she was allowed to float, in equilib-
rium but slightly nose down. So she had a tendency to dive, and the propel-
lers had to be swivelled with an upward thrust to counteract this. Once,
however, that she was made to float in horizontal trim, all was well. She
was usually kept in equilibrium, but she could leave the ground up to at
least 1 oz. heavy, and flew well, though owing to her lack of speed her
dynamic lift could not amount to much.

Air Cadets and Scouts, and model flving clubs, could learn a lot
from operating model airships, provided they had a large enough hall. But
to get the best results it should be possible to keep accurate records of
barometric pressure and air temperature. Ideally, too, one ought to know
the gas temperature, and perhaps if full use is made of all modern know-
how even this might be possible. If lift tables are available, then if pressure
and temperature are known, plus the weight of the ship, some idea of the
gas puritv could be obtained. All this of course also applied to a full sized
airship, and so a model airship. if proper records are kept, would indeed
prove useful from a training point of view.

If. however, the shed or hall has to be used for other purposes,
some sort of small airship shed would have to be built, to house the ship.
1 have seen a model kite balloon towed in a small vehicle, like a miniature
horse box, behind its owner’s car. So perhaps this might be one solution.

I would suggest a slightly larger ship, say 40 to 44 cu. ft. volume,
would be preferable, as this would give sufficient margin of lift to make
it easier to experiment with varyving forms of fins, and so on. Ideally, too,
it should be possible to stop and start the engines whilst airborne. But
even with the present ship, landing practice, for instance, is possible. Due
to swivelling of the propellers, there is more than one way by which the
ship can land, and quite a bit of judgement can be exercised. In addition
to landing in equilibrium, it would be interesting to see how heavy or light
successful landings could be made, and it would appear that landing parties
could gain some experience, for the ship could be made to land on the

guys, or make trail rope landings, or descend straight into the hands of

the landing party!

‘Well, | started with a Frank Heeb
design. Then | put on a Bob White
pylon and wing. Next come d Parmenter
fuselage and later a kenakis torque

tail.
You know what?

|t doesn't HY worth a darn”
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Microfilm models appeared in the early 1930's—not long after
Balsawood was still a “new” material to aeromodellers in this
country, After mare than forty years, microfilm models are still \,L\,v\;
much the same in design—just improved in detail construction
lighter—and with double the flight time of their predecessors ‘
Most other types of models have changed radically in design-and
improved even more in performance. But in over fifty years, one
fact remains unchanged. Balsa models fly better. Despite t de
velopment of modern plastic materials (which are a very useful
supplement to Balsa in modern kit productions)

Balsa itself has not changed. It is a natural woéd, but one which
is very variable in quality and density. It can be too hght and soft
when it is useless (even for microfilm models). Or, more usually
100 heavy, with faults. That is why, for modern aeromadelting needs,
Balsa has to be expertly selected. And the reason why most nnror;w
dellers automatically use Solarbo Balsa. Every piece is guaranteed
modelling quality. That's our speciality in the wo}.l(t of aero-
lling—recognised the world over

lit
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