








INTRODUCTION

IN A YEAR when the Atlantic was congquered by helium balloon, when the Soviets refuelled
their space vehicle Salyut 6 and changed crews as though it was a bus station, and when the
American shuttle proved itself in free flight, one might expect parallel development in aero-
modelling. There have been a few.

The Sitar brothers and supporting Austrian team have now met the contest challenge
and shown how their fantastic speed glider is genuinely efficient enough to beat the best of
the rest.

Duration records tumbled in the U.S.A. to Dick Weber. Almost sixteen hours
in the air is an achievement for all concerned—including the engine, the batteries and the
radio equipment.

We've seen the arrival of new British motors, both diesel and gloplug—hurrah! And
the diesel has come back strongly as a sports engine. As forecast, the Old Timer movement
has gained momentum and the vintage meets were very well supported this summer. Dads
and sons seem to take well to the notion of putting radio in a Junior 6o or a Southerner kit
model just for old times sake, and the real pleasure seekers have discovered that four stroke
engines fly the big models like Eros, Mercury and Vulcan in a way that reeks of nostalgia.
Now in the U.S8.A. and to a lesser degree in the U.K., the BIG model emerges with attendant
warnings from those who heed the restrictions of the law. When one flies a 25 1b model with
up to 110cc in front driving a 25 inch prop—its time to heed the regulations and equip oneself
with authority to fly.

It’s also the year for big meetings and they don’t come any larger than that at Woodvale
where the Control Line and Scale Champs were combined with a great spectacle involving
funfairs, a custom car show and trade tent. The visitor may have been forgiven if he could
not find the models.

It was a drenched Woodvale. The heavens opened to flood the hangar, the main tent
and soaked the competitors. Unseasonally cold, it was enough to put off anyone used to warmer
climates. But modellers are tough enough to withstand such hardships and made the most of
it. Records were broken in Team Race by the incredibly fast Metkemeyer Brothers from Hol-
land and the stunt team from the U.S.A. proved to be invincible. They now have three world
champions and a runner-up in their 1978 line-up. Foam wings have “arrived” for these experts
who have resisted the radio control construction for ages—even for veteran Bob Gieske’s
Nobler (though we noted he used the built-up and faded old model in the contest). Elsewhere,
Woodvale gave us a World Champs in Combat with British finalists, a German and French
victory in Speed, British wins in Scale and bitter disappointments.

Politics kept six nations away, and this spelled doom for the Control Line Scale event
which had to be cancelled for lack of support. On the other hand an international free flight
scale contest did materialise, albeit only between U.5.A. and U.K., but perhaps that is a start
for the future.

Small beginnings develop into long standing and important matters 1f they gain support
and we feel that, like the original Flying Aces magazine, and the “Wakefield” Trophy, each
of which were launched 50 years ago, there is a future for free flight scale.

The Woodvale Championships were oversize in all directions. To cover the costs of setting
up for scale and control line, the gates were opened to remunerative ventures. Spectators could
see a z0om.p.h. pulse jet or a 20ft. span 1501b. Lancaster perform. The manufacturers put
on display sessions and clubs made special models including Liverpool’s big Boeing 747.

Consequently the organisation was stressed : but never more so than at a final dinner
when over 1200 filled the Adelphi Hotel in chaos for a most untypical British finale. But only
those who've tried to cope with this sort of situation have any grounds for comment.

Being in that position of a past organiser, we could see the problems clearly. They
concern international modelling as a whole and have been the subject of long discussion in
the F.A.1. It costs so much to organise any world championships that unless the fees are raised
to share the burden, the organiser has to use enterprise—or obtain government support—
to avoid financial disaster. The North West Area of the S.M.A.E. used their enterprise and
we’re pleased to say they are still solvent! Good luck to them and all modellers everywhere.

§ Ruper Tigre G60 powers this big 693 oz. “Atlantis”” stunter by Marcos Beschizza of High Wycembe, His

airbrush artwork, over the 800 sq. in. wing is a constant source of admiration. Moreover, thirty-two ¢

of Aero Gloss went into the surface to produce the super finish on a super model seen at the ‘78 H':l:t;
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Author with Tadpole Mk 1-—the ultra simple R/C glider. Photo: Kevin Flynn.

SPORT MODELLING

from the maestro of creative designers Jack W. Headley

WHEN THE Editor asked me to contribute a few words on sport flying, I
had to think for some time before deciding just what to say. Ordinarily
sport flying is something that's done, rather than being written about,
like eating fish and chips. (Well actually I once did read an article in one
of the glossier Sunday supplements about this, eating f. and c. that is.)

It was one of those reverse snobby things they put in occasionally,
like wearing cloth caps. The real point of the piece was a discussion of
the largest fish and chip emporium in the world, “Up North”’ somewhere.
(This doesn’t really count.)

~ Anyway I decided, after the aforementioned thinks, to begin by first
writing a few words about what sport modelling and sport flying isn’t, if
ygu follow me. Maybe then it will become clearer what sport flying is all
about.

One of the best things sport flying isn’t is contest flying. Being a
truly dedicated sport flyer automatically makes you a non-contest
modeller—if you neglect the sport model contests that pop up now and
again. (Sorry, Col. Bowden.)

The beauty of being a non-contest flyer is that it relieves you of
having to be seen with all the latest contest type clobber.

You haven’t to worry about what the latest design in circle tow
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rather than going on for the rest of this article saying it’s fun, it’s fun,
it’s fun, let’s have a look at where this fun comes from.

What we’ll actually do now is take a look at some of the sport
models that I’ve concocted (they weren’t seriously designed) which have
given me lots of enjoyment over the past few years, and maybe some of
this pleasure will be passed on to you.

Note that all the models are radio controlled. I think that the
introduction of simple radio control (you just simply stick it in the model),
is one of the greatest benefits of all to the sport flyer. The time spent at
the flying field is now mainly used for flying, rather than for chasing, or
climbing trees which is certainly not what my models are intended for.

There are five plans shown here, all of models which are easily
built, and easier to fly. If there’s a preponderance of gliders it’s because
I like gliders, and also that my home is on top of the local hill. It’s not
my intention to discuss the constructional aspects of all these models in
detail, rather I'd like to comment on each one, explain a little how it came
to be, and things like that. Let’s start off with the simplest one, the Tadpole
X.

Tadpole X

This is one of my favourite models, probably because it fits the
formula that any model that can’t be built in a fortnight isn’t worth build-
ing (it’s my formula). Several versions of the basic design shown in our
sketch have been built, models with Vee tails, electric powered, with
smaller wings, Jedelsky wings, and even a twice-sized version, which
didn’t look too good. The original is still in my attic, and flies occasionally
when I can spare the radio for it. Like all single-channel models it suffers
from the dreaded lack of penetration, which makes it limited for heavy
slope soaring. However, this is a good feature, as it stops one flying the
model when the wind is stronger than the structure.

Construction of this model begins in the model shop, with some
time spent on wood selection. This type of “sparless’ construction for the
wing means that good wood must be selected for the leading and trailing
edges, so take time selecting these pieces. Similarly the tail boom, which
in addition to holding up the back end has to be rigid enough to be un-

Power Pod fitted to the Ezee.
Il makes it even easier for lone
handed operation or where

towline is awkward,
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Liza Headley with her proto-

type Ezee-ll. a first model, spe-

cially designed for easy balsa
cutting and assembly.

responsive to the pulsed rudder frequency. One of my early models had
the tail boom arranged wrongly, with the major axis vertical and would
occasionally go into a wonderful resonance. Luckily it was self-damping.
For an ultra-light model, cover the wings with tissue, but a Solarfilm
finish is so much more durable, for a small weight penalty.

The model as drawn is mainly for slope soaring, and this, as I said
before, because I happen to live on a hill that has several good slopes
within easy driving distance. However, if you’re a flat earth person, then a
simple tow hook epoxied to the fuselage should turn the model into a
thermal soarer. Likewise a powered version can be made by leaving off
the nose block, and substituting a Cox Pee Wee. The possibilities are many.
An even more durable configuration can be made by covering the wings
top and bottom with ;" sheet, plus a simple full depth spar.

Ezee II

Ezee 11 was designed for my daughter to build. She hadn’t built
a model aeroplane before, but knew something about them, after tripping
over models around the house in various stages of completion or decay
for most of her life. A construction technique was evolved to take any hard
work out of the model, and simplify some of the tasks the experienced
builder takes for granted. Firstly everything was made from balsa, no ply-
wood being included. Then all the wing ribs were straight lined, so that
they could be cut easily with a knife. The actual aerofoil resulted from
these triangular ribs and a few strategically spaced spars on the top of the
wing. Another item was not to introduce any bends in the strips.
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The resulting design looked rather angular, but was easy for small
hands to build. Again this was basically a slope soarer, with two channels
this time, as I think it’s easier to learn to fly radio with two channels. For
conversion to power a small plywood tongue wedged between the centre-
section ribs permits a power pod to be attached if the winds fail. A
typical engine and pod are shown in the photograph on p. 8. This makes
a good beginners’ model, it’s reasonably slow, so that longish reaction
times can be allowed in the learning process. Dressing up the model with a
pilot and a bright finish will disguise some of the angularity of the basic
model.

Sportbipe

Now for a power model. I've built biplanes off and on for numerous
years, and have always been attracted to this configuration. This is possibly
because my first aeroplane ride was in a biplane, a de H. Dominie, from
R.A.F. station Church Fenton. It was also my last biplane ride. As you
can see, this isn’t a scale model of a Dominie, but a much more racy
design. It’s quite a small model, 24in. span, and needs a small radio,
because of the restricted space in the fuselage. The original was fitted with
a Cannon two-channel set, but I have heard of successful flights using a
rudder-only radio.

One of the problems I have with biplane designs is getting the
proportions satisfactory. I usually end up with the wings too big, so my
latest technique is now always to build the wing this way, but not to
install the wing tips. The wing span is then decided after the uncovered
modelis assembled. The wings get cropped bay by bay until a satisfactorily
balanced shape appears. At this stage the wing tips are attached. I found
this to be a much easier way of getting the proportions right than spending
time on endless amounts of sketches. Again the power plant is the
ubiquitous Cox -049. The only problem I’ve had with this engine is its
annoying habit of sucking up debris into its air inlet, so that the engine
has to be .removed from the model for a clean-up job too often.

The Viper

Another power model, this time for three channels, for people with
three thumbs. This is a somewhat bigger model, and was designed for
rudder, elevator, and engine control. It’s a scale model of a non-existent
fighter, typical of something the French would have designed in the 1930s.
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The beauty of making a scale model of a non-aeroplane is that the
scale “‘experts” mentioned previously are baffled. Any sort of finish is
acceptable, and cannot be challenged!

Model design is relatively simple, the fuselage is a box with formers
top and bottom to produce the octagonal shape. The wing plan-form
looks complicated, but it really isn’t. Apart from the root rib the wing has a
straight taper. Adequate dihedral is provided in the wings for a scale
appearance, and the fixed wheels and spats also contribute here. Engine
size is -09 to -15. The prototype had an OS Max ‘10, which was adequate.
There’s no reason however, not to have a large engine for a sport model,
after all some sports are more exciting than others, e.g. hang gliding and

- bowls. So why shouldn’t some models be more exciting than others. After

all sport models should not be restricted to replicas of Piper Cubs.

The Pfalz Alarm

Back to the gliders for the last design. This model was built to have
something different on my local slope. At the time the sky was full of
Cirruses (or Cirri) and the like, all aspect ratio and slinkiness, so the
challenge was to make something equally good at flying and equally oppo-
site in appearance, Pfalz Alarm was the answer.

The main design for a slope soarer in my neck of the woods is a
low wing loading. The local wind is a mild sea breeze, that appears in the
early afternoon and disappears around sunset. Conditions are best in the
spring, which is when I do most of my gliding. From experience, wing
loadings in the 80z./sq. ft. seem to be ideal.

The P.A. was designed for this sort of weight, and proved to be
definitely a good flier, and definitely an ugly model. One problem I had
with the original was a built-in warp in the right wing, which had to be
steamed out for every flying session. A sheeted leading edge should cure
this, and the added weight should be no problem in windier climes. My
prototype was finished in transparent red! (what else?). I did consider
once a powered version of the P.A., with twin pusher ‘049’s behind the
wing, but other projects got in the way, and it was never completed.

So much for the plans. What else is there that makes a good sport
model. How about a simple scale model, with the emphasis on simple.

One of the recent trends in home-built aeroplanes (full size), is the
“large model” concept. These are designs which look like scaled up
models, and are usually very elementary structures. A couple of examples

Jack must have bean inspired by the Dewoitine 500/510 when he created this attractive low-wing variation
for three channels.
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come to mind, the ““Volksplane”, and the Livesey D.L.5. I made a model
of this latter design, which is shown in one of the illustrations. One
advantage of building this model was, at the time, the full-sized version
still hadn’t flown. This solved the perennial problem of an authentic
finish on my model! We’re not always so lucky.

So much for the designs of the past. What of the future? Luckily
with sport models the past can be the future. Old designs are just as
pleasurable to fly (thanks to the miracle of R/C) as you think they were back
then. There is no latest sport model, and no worrisome evolution. Of
course improvements are always being made. We have better materials,
glues, motors, and even more magazines. So the future looks good, and 1
don’t see why it shouldn’t continue to be so.

My final word. The main point I've tried to make in this rather
rambling discourse is that sport flying equals fun flying. It really can’t
be written about, or down, it just is. Se go and do it/

Pfalz Alarm in transparent red film covering to reveal its simple. stark construction, makes a change on
the slope soaring site. Below is Jack’s version of the Livesey DLS home built suggestion made long before
any full size has flown!

O — e ——
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A power model wing and
tail constructed by the
author using eggbox prin-
ciples. The wing has angled
dihedral ribs to give in-
creased incidence to the in-
ner starboard panel, whila
all panals re”main perfactly
at.

ASPECTS OF MODEL STRUCTURAL TECHNOLOGY
by Martyn Pressnell

AEROMODELLING TECHNOLOGY subdivides into essentially four separate
areas of application:

aerodynamic design,

structural design and construction,

propulsion, and

flying.

Propulsion technology is usually bought by the acromodeller in
the form of engines, propellers and fuel, although in the more specialised
fields of competition modelling, these items are frequently made or
modified from commercial parts.

Each area of technology has its own technical problems, favoured
solutions, rules of thumb for good practice, current styles or fashions, as
favoured by their various practitioners and experts. The separate areas
mentioned are not exclusive—there are many cross-influences, but they
serve to provide a framework for the organisation of the subject.

Model structural technology and construction are closely-related
areas of interest—the constructor of a kit model has bought the structural
technology as represented by the plans and instructions and preformed
components, but he will be faced with some, if not all, of the construction.

These two areas must be linked together, however, because it is
impractical to consider structural design without taking account of the
means of construction.

Thus this article is part technical and part practical.

Strength Requirements

Unlike full-size aircraft, model aircraft do not have any written
airworthiness requirements or strength criteria which must be met. None-
theless there are implicit requirements to which satisfactory models con-
form. As a novice modeller I built and flew several sport power models,
the fuselages of which were of open balsa framework construction covered
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Photo 1: An A/2 tail-
plane with a very thin
cambered aerofoil.
Carbon fibre bonded to

m‘\\\\\\\\\ m et hrobuen

in doped tissue—may I mention Hermes and Bandit. They were prone to
fracture just behind the wing or just ahead of the tail unit in heavy landings.
The damage was too frequent to be tolerated and I soon learned to
reinforce these areas, and the problem was eliminated.

In a high-performance competition model, this type of develop-
ment has been taken to the “nth” degree. The selection of wood for its
intended purpose, careful detail design of each component, reinforcement
as necessary, crash-proof design, intentional fracture points, are some of
the techniques in evidence. An excessively strong model, however, will
inevitably be too heavy, with the result that impact loads are higher and
flying performance suffers. Thus the criteria must be met, but not
exceeded by more than a small margin. This requires fine judgement
which is subjective—acceptable damage to one modeller is unacceptable
to the next.

Choice of Material

Modellers are well versed in the use of balsa wood, spruce, plywood,
aluminium alloy sheet, steel wire, and to a lesser extent the more modern
materials such as G.R.P. cloth, G.R.P. tube, and carbon fibre with their
associated adhesives.

It is found that these modern materials considerably add to the
strength and durability of model structures but in the main do not secure
any improvement in efficiency in terms of strength/weight ratio. Thus their
use is restricted mainly to model types where weight is not crucial, or is

Table 1 MATERIAL SPECIFIC PROPERTIES

Properties Specific Properties

Material Densiy | Moduis | UTS | UM | Seone | soinass | Sanaed

Ib.fin® Tbf/in.2 \bfin.2 fr/d * ft/d2x10-¢ E/d> E/d?x10-5

10-%in in */Ibf? 10 %in in4/Ibf*
Exp. Polystyrene 0006 00045 003 50 83 0.75 1250
Balsa soft 0032 ‘30 092 288 90 94 29380
Balsa hard 0069 87 346 501 73 126 18260
Spruce grade A 0144 150 10-0 694 48 104 7222
Carbon Fibre 0646 320 3300 5108 79 495 7663
Magnesium Aly 0650 650 290 446 69 100 1538
Glass Fibre 067 28 34-0 507 76 42 627
Aluminium Aly 101 100 630 624 62 99 980
Titanium Aly 163 17:5 1568 980 60 109 681
High Tensile Steel 285 290 1260 439 017 102 363
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fixed by the class rules FrA, F1B, F1C. Very limited use is practicable
for open or unrestricted types. An example of the use of carbon fibre is
shown in photo 1. This is an A/2 tailplane constructed with an excep-
tionally thin, cambered aerofoil section. There is insufficient thickness for
conventional spars, but the leading and trailing edges, shaped from {” balsa
sheet, are reinforced top and bottom by a bonded 50,000 filament tow of
carbon fibre. This produces a tailplane of exceptional bending strength
and stiffness. A similar application in a thin wing structure may well lead
to a useful performance improvement.

Another modern material of interest is expanded polystyrene,
which can have the lowest density of any material readily available to
modellers, as low as 1lb./cu. ft. It has little strength in its own right but
it can be used to stabilise thin sheet balsa wood in the construction of
wings or fuselages. It can easily be cut into long strips or conically tapering
sections with a hot wire and on its own it may be used to form small
wings, tails and fins. Its main advantage is in its simplification of con-
struction by reducing the total number of parts, and it therefore suits
some types of kitted models.

Table 1 compares the properties of various materials arranged in
ascending order of density. For efficiency we are concerned with the
specific properties of the materials, which control the strength/weight ratio
of the structure. If we are concerned with specific tensile strength (as for
a lower wing spar flange) carbon fibre is outstanding, but if we design
down to the tensile load the requirement is for a mere hairlike strand,
which would be useless for downbending of the wing. This is the dilemma
with high-strength materials—their properties cannot be used to the full
in modelling applications,

Photo 2: Electron micro-
scope photograph of typi-
cal cross-section of balsa
wood. Magnification 200
times full size. Note hexa-
aonal cell structure, with
rectangular cells in
growth rings.
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FIG.1. BALSA CROSS GRAIN CELLULAR STRUCTURE

The direction in which sheet balsa is cut from the tree relative to
the growth rings influences its strength and stiffness properties across the
grain. Sheet cut tangentially to the growth rings is known as “quarter
grain’ or “‘quarter sawn” stock. It can be identified by small blotch-like
areas of darker colouring on the surface, caused by the growth rings
intersecting the surface at a fine angle. A better examination may be made
by shaving the end of the sample with a sharp razor blade, when the
direction of the growth rings may be seen with good eyesight.

Quarter grain wood is noticeably stiffer and stronger than other
cuts when subjected to bending across the grain and is much sought after
for cutting wing ribs. The reasons for these desirable properties are seen
by reference to Fig. 1. Balsa sheet cut normally to the growth rings is flex-
ible and suitable for rolling fuselages, but is weak across the grain, fractur-
ing along a short growth ring. Except in these special applications, growth
rings running diagonally through the sheet are preferable and this is the
type most plentifully available; see Fig. 2.

Jigged Construction
The simplest form of jig is the flat surface—namely the building
board—on which parts can be pinned during assembly. In addition to a

PRACTICAL THEORETICAL

MAXIMUM
¥a GRAIN
POTENTIAL

GROWTH
RINGS
Vs GRAIN SHEET POSSIBLE

FIG.2 BALSA TREE SAWING PATTERNS.
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Photo 5: An open rub-
per model structure

igned to withstand
the rough and tumble
of competition flying.
Wing and fuselage util-
ise jigged construction.

few templates for wing ribs, wing tips, etc. it is all that is necessary to
construct most wing, tail, and fuselage structures. An exception which has
achieved a measure of popularity is to roll fuselages from sheet balsa
wrapped around a suitable parallel-sided, or tapering, circular former.

However, the use of jigs extends the type of structure which can
be built, and having overcome the psychological barrier of constructing
the jig, new fields of innovation are revealed with possible trade-offs in
terms of structural efficiency, model performance, and aesthetic appear-
ance. Photo 5 shows an open rubber model, the fuselage and wing of
which depend on jigging principles. It is a model intended for the rough
and tumble of competition flying in the worst weather conditions, and has
served well in the intended function.

5 Construction of the fuselage is illustrated in Fig. 3 and commences
with the jig, step i, which is cut to the side profile shape of the fuselage from
1" or | sheet. The location of spacers and other features are drawn on
both sides of the jig, and short pieces of %" %1% balsa are added to locate
the longerons. The longerons, in this case % » % balsa, are attached to
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Photo 6: Curved dihedral
construction, using simple
ramp jig.

the jig with Sellotape, and spacers of § %" are glued flat and overlength
to the outside of the longerons, step ii. After trimming the spacers to length
and sanding the edges of the longerons the side frame assemblies are
removed from the jig and the spacers are reinforced by adding ,%;"sq.
balsa between the longerons to form spacers of “T” section. Finally in
step 1ii, the sides are joined top and bottom by cross-grain 4," sheet. A
parallel section is incorporated in the fuselage profile so that longer models
may be made on the same jig by sliding the side assemblies along at the
appropriate point in construction.

The wing of this model has been built in one picce from tip to tip
without any dihedral breaks, and curiously this method proves quicker
than the conventional method. It is made possible by the adoption of an
I-section main spar, the structural efficiency of which is now well known,
and commonly utilised on competition and other types of models. The
first step is to construct the wing flat on the building board with LE, TE,
and all ribs, but omitting the spar. The LE and TE are then curved at
the desired place by steaming. The lower spar flange 4" " is added,
and easily bends to the wing curvature. The wing tip is then set on a ramp
as shown in photo 6, while the top flange is added. On joining the flanges

Table 2 SUMMARY OF MODEL WEIGHT BREAKDOWNS (OUNCES)
OPEN RUBBER MODEL. Wing Area 260in.?

Component Balsa etc. Wire & Solder Covering & Dope Total
Fuselage 0-88 0-47 135
Wing 078 0-45 120
Tail & Fin 028 015 043
Prop & Noseblock 0-47 030 0-08 0-85
Airframe Total 2-38 030 1-15 383
Rubber (maximum to suit fuselage provision) 400
Airborne Total {subject to strength criteria only) 783

WAKEFIELD MODEL, Wing Area 244in.*

Companent Balsa etc Wire & Solder Covering & Dope Total
Fuselage 175 030 205
Wing 110 0-40 150
Tail & Fin 0-25 015 040
Prop & Noseblock 0-50 092 0-08 1-50
Airframe Total 3-60 002 0-93 5-45
Timing Mechanism 095
Ballast 0-35
Rubber (subject to class rules) 140
Airborne Total (subject to class rules) 815
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with a ¢,” sheet web, grain vertical, the wing curvature becomes
permanently locked into the structure.

Table z summarises the weight breakdown for this model, together
with the weight breakdown of a Wakefield for comparison. The extent
to which the more sophisticated construction of the open model leads to
a much lighter structure is evident.

Membrane Loading

In addition to the airborne loads, and impact loads, for which a
model structure must be designed, there are the membrane loads due to
the taut fabric covering. The covering is fairly uniform in tension as a
result of its dope shrinkage, but achieves this at the expense of putting
the internal skeleton in compression. This is a permanent loading which
can slowly cause the structure to creep. The problem of controlling this
distortion is most acute with the lightest structures, and special techniques
have been developed to cope with it. Photo 7 shows a light rubber model
illustrating an approach to the solution. With a wing area of 223in.%, the
total bare airframe weighs 1-7 oz., covered it becomes 22 o0z., and ready to
fly with rubber 4-2 0z.

The fuselage is constructed with /3" x §” diagonal longerons with
3% 5q. spacers assembled on a jig which is shown in phote 8. It may seem
amystery tosome how the jig is removed from the structure. It is removed
through the nose before the final two spacers on two opposite sides are
inserted. Without these, the frame springs open on release from the jig
and permits its easy removal.

The reason for using diagonal longerons is that they present the
greateststrength in the plane of the resultant loading from the tight tissue.
Fuselage design of this type is amenable to mathematical optimisation,
and it is found the optimum design has equal weight of longerons and
spacers. If we take the minimum practical spacer to be /" » £ or 47sq.
balsa, and accept that a spacer pitch of 2in. is about the maximum
practical with 14" > %" diagonal longerons, it is possible to find alternative
designs of equal strength and compare their weights. This is summarised

Photo 7: A lightwsight
rubber ma:al. v\g(h
Structure designed to
Withstand membrane
loading.
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Although ““geodetic” and “Union Jack™ wing construction are
quite common in the U.K. we seldom see “egg-box™ construction as seen
in photo 7. These each considerably enhance wing torsional stiffness, but
have other characteristics as shown in Fig. 4, to take into account.

Egg-box Construction

Egg-box construction at first sight gives the impression of being
complex, difficult to construct and not apparently worth further considera-
tion. In reality this is not so. Egg-box construction more closely resembles
the structure of the World War I1 Wellington bomber, than does geodetic
construction, the name adopted by Barnes Wallis for his design.

In comparison with “Union Jack’ construction, egg-box is simpler
because there is only one rib profile, and it requires no half ribs cut to fit.
Equal torsional stiffness may be obtained with ribs of half the thickness
while saving rib weight, and better support of the leading edge and trailing
edge may lead to further weight savings there. Construction proceeds by
cutting out all ribs complete, without spar slots. Half the ribs are blocked
together and sawn through half their depth from below at the points of
rib intersection. The remaining half of the ribs are blocked and sawn from
above. These can then be assembled into a rib concertina as shown in
photo 9. The concertina may then be pinned to the building board, for
trimming to receive the leading and trailing edges and for slotting for the
spars. P.V.A. adhesive should be used at the rib intersections, balsa cement
causes closure of the sawn slots with resulting twisting of the structure
on release from the building board.

Having built egg-box structures, further advantages emerge. The
ribs provide a stiff shear connection between the spars if placed at the rib
intersections, as well as to the LE and TE. As a result, all the spanwise
members work effectively in resisting wing bending. It is possible to omit
webs between the top and bottom flanges of “I"” sections, and indeed an
ultra-light structure consisting of LE, TE and a single top spar becomes
practicable. On tailplanes and fins, not designed primarily by bending
considerations, thin spars, e.g. ;" sq., may be located between rib inter-
sections to maximise their local support.

Membrane loads are resisted almost equally in the chordwise and
spanwise directions by the egg-box ribs. Thus this construction does not
tend to distort and has the stiffness to resist any such effect which may
arise.

Photo 9: Eggbox con-
Struction. Commence
by assembling slotted
fibs into a “con-
certina”. Trim to take
LE and TE spars flat on
building board.
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Early stage in the 1978 T/R Semi-Final at Woodvale has U.K. team temporarily in the lead by one lap.

TEAM RACING

FLYING TACTICS, FLYING RULES AND RACE
PERFORMANCE )

by Marlon Gofast
(from “The C|L Speed & Racing Gazette’)

WITH CLOSELY called flying fouls and a Sporting Code which is open to
interpretation in a few areas as regards flying technique, flying style and
the judges’ interpretation of it, can have a major effect on the outcome
of team race competition. Now the F.A.I. Sporting Code for Aeromodels
is far superior to the A.M.A. rule book in this area so one doesn’t want
to advocate anything as silly as adopting the A.M.A. rules, but, as good
as the F.A L rules are, there is still room for improvement.

The rules can be divided into two categories, written and unwritten.
For example, the World Championships were run for about ten vears using
an unwritten rule that three flying fouls were required before disqualifica-
tion. There was nothing in the rule book all that time to even hint at this
procedure; all the sporting code did was enumerate the causes for dis-
qualification implying that once was enough.

Just plain change won’t make things better of course. To make
things better one has first to have a concept of what berter means. I think
that “better” in this case can mean, for instance, a reduction in the
ability of the pilot to improve race performance through towing the racer
and blocking others. It also means making uniform flying standards easier
to enforce. In addition, judges and pilots should be equally aware of the
relation of flying technique on race performance. The minute one side is
substantially smarterthan the other, races can be decided by gamesmanship.
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There’s a determined Dane in each of these melaes, small wonder h,
3 e collected a silver 2nd 1]
all was over—look for the strong uppermost wrist each time. medal when

In writing this I have two purposes. The first one being to improve
the rules, or at least the way they are interpreted. The second being to
help competitors overcome the effects of blocking and make the most out
of what they have. It may not make for easy reading all the way through,
but how many things that are really worthwhile are easy? (On the other
hand, how many things that were hard were worthwhile?)

SECTION 1

. Before one can talk about flying in competition, the speed when
flying alone, as it is affected by the way the flying is done, has to be pretty
well understood. To this end I will try to show in the first section how
pilot action is connected to the speed the racer is timed at. This section
will end up with a method of estimating just how much speed is gained or
lost by any flying technique.

Assume that there is a pilot in the centre, flying inside the three-
metre-radius flying circle, and someone on the outside with a stopwatch
timing him (and for ten laps please). The person on the outside com-
pares the speed from the ten lap times. This is only an apparent speed
as, for example, if the plane is flown arm extended the distance covered
is more than one kilometre per ten laps; but the formula used for speed
calculation assumes the standard one kilometre distance for ten laps that.
say, an F.A.I. speed plane flies when in the pylon. ’

) Since everyone has electronic calculators these days, the formulae
are given below. Although rounded off, they provide more accuracy than
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you need even if you are timing with a millisecond timing error.

speed in kilometres/hour = 3600/ T
speed in miles/hour =2237/T

T, in the formula above, is the time in seconds to fly ten laps. The
reason for using this as the speed is that it is the only one we can measure
and it is the only thing that really counts.

Now that this person is assumed to be out there flying, let us per-
form some experiments to determine the relation between speed and
technique.

The easiest effects to understand are those that occur when the
plane is flying a circular path—no “yo-yo” (e.g. pulling the arm in to
suddenly reduce the flying circle radius) and no wind. If the pilot is lead-
ing or holding back on the aeroplane, he does so continually, not just fora
fraction of a lap. The handle and the aeroplane will both move in a circle
at a steady rate. In short, what is called “steady state operation’” is
established. Under these conditions there are two kinds of effect; those
due to changed flying radius and those attributed to power added (sub-
tracted) by leading (holding back) on the ’plane.

For discussion purposes, say that the speed achieved when flown
from an F.A.L. pylon is the standard. Compared to flying from a speed
pylon, if the *plane is flown according to the new team racing rules (centre
of rotation, handle, ’plane all in a line), the line length is effectively
increased. Except for a tiny increase in line drag, the true airspeed will
not change. The speed (based on time per lap) goes down because the
aircraft flies further than one hundred metres per lap. If the pilot’s hand
moves in a 1-ft. (-3-metre) radius circle, for example, and the handle is

Table T Approximate Dimensions for Figures 1 and 2 Data Given in Imperial and Metric Units.

Figure Line length i Handle path Aircraft flying Apparent gain in Change in ten
radius radius speed for a lap time
100 mph racer
1 52-22 (15:92) 1-0 (-30) 53-22 (16-22) -2:0(-32) +-43
2 52-22 (15-92) 1-0 (-30) 51-22 (15-62) +2:0 (+3:2) --43
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I have done a lot of calculation, but to explain what was done
without going through a bunch of formulae the assumptions and explana-
tions are given as follows: The position is to calculate the resulting change
in apparent speed for any given aeroplane. First, the effective flight circle
radius from geometry is computed. The centrifugal force is then related
to the line tension and the line tension plus the lead (lag) of the lines relative
to the aeroplane show how much extra thrust is being applied. Assuming
that the engine thrust power was constant, the resulting increase in air
speed is computed. This, in effect, assumes that the power required is pro-
portional to the cube of the flying speed. Once the flying speed is known
and the effective flight circle radius is also known the time for ten laps
and the apparent speed can be computed. I've done all this for many cases
and the results are shown in Fig. 6. Calculations are done for the assumed
world class racer described above. To use Fig. 6 just imagine the centre
of rotation is as marked, the plane way off the paper in the direction in-
dicated. Then imagine the handle position somewhere in relation to these
and read the gain or loss in speed off the graph. The positions shown in
the figures are marked on this graph by a small dot and the corresponding
figure number next to it.

From Fig. 6 you can see that the “normal” flying position is some-
where between point 1 and point 4 and the flyer is losing a little speed
compared to what he could do flying from a pylon. To make up for the
speed lost by flying in a larger radius in a pylon the pilot must lead the
plane. As can also be visualised in Figs. 5 and 6, “position 5 flying (which
isn’t whipping much) requires that peculiar crab-like walk pilots do while
looking over their shoulders. Getting on the other side of the centre of
rotation over toward position 2 really helps a lot. If you want an excellent
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THAT PICTURE—as Marlon Gofast refers to it
From Aeromodeller October ‘76, shows how to
get on the other side of the centre of rotation.
Krasnorutski (left) is leaning forward and
Petersen (right) is leaning backwards while
Onufrienko at rear is reasonably upright.

example of something close to this picture see the picture of Petersen of
Denmark on the way to a 3:56-7 time on page 584 of the October 1976
Aeromodeller. It’s worth 1000 extra rpm. You might argue that the rule
book outlaws position 2, but the jury has to call it.

In the first part of the article, flying alone in steady state conditions
was discussed. The end of flying alone section will consider unsteady
effects, namely: acceleration, wind change of flying radius, pull-ups and
high flying.

Wind has an effect on speed as does acceleration and deceleration.
For the world class racer used in previous examples (1 Ib. weight, -4 thrust
horsepower, 100 mph when flown from a pylon), assuming that the racer
accelerates to its terminal velocity while being flown from a pylon, it takes
about -7 sec. to go from 9o to 95 and -7 sec. to go from 95 to 97'5 and so
on. In other words, near terminal velocity takes -7 sec. to get half-way to
steady state speed from whatever speed you start and that goes whether
you’re slowing down or speeding up. Now, of course, this slow creep up to
racing speed is not good and most pilots will give a little tug to pull the fly-
ing radius in right at the end to hurry the process up. When flying
speed is disturbed in a race it always takes time to build it back up again,
which is the reason to avoid sharp pull-ups which will drag the speed
down.

Wind generally has (in small doses) little effect on average speed.
When the ’plane flies dead into the wind the airspeed is higher than
normal as inertia is still carrying it, but its ground speed is low. Around
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18" after coming full into the wind the aeroplane is going the slowest in
terms of ground speed and 180° around from that, the fastest (see Fig. 7).
Wind does, however, offer a good opportunity to make whipping more
effective. When the ground speed is the highest the line tension is the
highest and the whipping most effective. The best place, therefore, is
around either side of the 18° from downwind position. This is where a
pass should be made. Going into the wind is the time to shorten the flying
radius. Speed and line tension are low so whipping isn’t as effective and
no one can get away with leading the aeroplane around over the whole
lap anyway. The foregoing suggests a pattern seen once in a while. The
pilot (especially in a two-up situation) flies in “position 2” apparently way
behind the plane and going like stink. Just before the plane has the wind
square on its tail, the pilot starts his pass, raising his hand over his head
and pivoting to his left on his right foot and taking a few backward steps
while completing the pass. By this time the plane is going like a bomb—
about 5 or tomph over speed—for whipping. Joe Turkey, whom he just
passed flying in “position”, is losing 5 mph so he’s wondering where the
hot dog’s 10~15 mph speed advantage came from. About now, the faster
plane is coming into the wind, the jury is scowling and thinking of calling
a foul when the pilot stops the whip, turns around and starts flying lines
off the left shoulder again. In two more laps he will be ready for another
pass at this rate,

The foregoing discussion briefly touched on the effect of accelera-
tion and wind. The penultimate effect to be considered is the “yo-yo”.
Since angular moment conserved, if the flying radius is shortened very
rapidly, the speed has to go up. The time per lap goes down even faster
than the speed increase would indicate as the flying radius is also shortened.
Of course, the speed immediately begins to die down to the steady state
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The Yo-Yo comes into

play at  Woodvale.

Take-off from a fast pit

stop is pulled to speed

by that determined
Dane.

speed, but for a second or so it helps, possibly just long enough to make a
pass. The instantaneous apparent speed goes up as the square of the ratio
of the old and new flying radii. After takeoff, for example, as the pilot
spirals inward toward the centre, this effect really helps. If the example
racer is doing 9o mph airspeed at a ss-ft. flying radius the apparent speed
is 85-4. By suddenly pulling the radius in to 53 ft. it jumps up to about
92-0. The biggest increase in speed is when the aeroplane is going fast,
so this spiralling into the centre should not be done right after take-off.
Probably the best place is right at the end of the first lap, the pilot taking
advantage of the “hand off the chest for two laps after takeoff™ rule.

Another way this effect was used was when the arm could be
extended during a pass. After drawing even with his opponent, the pilot
would pull his arm in and take a step backwards to help things along.
This same phenomenon is used in Sunday flying to great effect when
doing loops downwind. After the engine quits, the pilot can whip and pull
in on the bottom of the loop and then coast up to the top, putting enough
energy in to keep the plane flying for long periods.

In all of the discussion to date, not enough attention has been paid
to the subject of the load put on the engine and the setting. If the
mechanic has tuned the engine to run its best at a given speed and load,
and the pilot then changes conditions for which the setting is best, things
can get worse rapidly. Flying in positions 1 and 2 does not change the load
on the engine perceptibly, even though there is a slight change in line
drag. Leading the aeroplane, coming into the wind, and having the flying
radius reduced suddenly, all unload the engine and the reverse loads it up.
In addition to these causes, increasing the “g” loading on the plane will
increase its drag and also load up the engine. With light aeroplanes all
of these loading-up effects are minimised and the high aspect ratios em-
ployed on most team racers help to reduce the drag increase effects.

Now those “g” loading effects will be touched on in a moment,
but the worst effect is that from the pilot lagging the plane, perhaps
because of being stuck behind a skilful, slower opponent, perhaps because
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of inexperience or lack of knowledge. This continual lap after lap running
at lower airspeed leads to overheating and, if the engine doesn’t cook up
and stop, it may not restart and the aeroplane will eventually slow down
and lose its speed advantage, thus nullifying a superior aeroplane. The
only way to fight back is to lead the plane and run the risk of being fouled
out or to adjust the engine before the race for a loaded-up condition which
requires a richer and under-compressed setting and must give up laps and
speed. To this, add the fact that a common mistake is to tune the aero-
plane to run best while leading more (or lagging less) than normal flying
circumstances will permit. In the 1970’ this is a recognised mistake, even
though it doesn’t make for good practice times, and it is not made nearly
so often as it was in the previous decade. As one can see, the pilot must
make every effort to pass at the first opportunity. This will unload the
engine and cool it down and, more importantly, establish in the jury’s
mind his superior speed and right to pass. If the pilot gets blocked for
five laps or so and then in desperation decides to tow a little and pass,
the jury will think his plane is matched in speed and he is “‘applying physi-
cal effort” to pass when he could not do so fairly.

Returning to the effect of a “g” loading, note that high flying
demands far more lift from the wings than just the weight of the aeroplane.
Continuous high flying requires wind lift to support some of the centri-
fugal force, for which see Fig. 8. Assuming the 1oomph pylon speed
racer and the handle circling in a one-ft.-radius circle abour the centre of
rotation (““centre spot” as the F.A.L. Sporting Code calls it), the following
calculations should illustrate the problem:

Handle against the chest held 4-50 ft. above ground level and aero-
plane flown continuously at the minimum/maximum normal flying height
(656 ft./9-84 ft.), the wing lift must be 1-5/2°3 times the weight. Only if the

M All over for Heaton-Ross
(U.K.) at the World Champs
finals, a turn-in on take-off
spelled disaster after a vali-
ant effort. Opposite—the
Dutch winner the Matke-
meijer brothers with Enrice
Flores who prepared the
engine. Record times of
3:44 and 7:32'5 testify to
their exceptional ability.
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plane could be flown at 4-5 ft. altitude would the lift equal the weight, and
this is against the rules.

Handle above head at 6-00 ft. above ground level and aeroplane
flying at the maximum height permitted during _passing (1969 ft.), the lift
must be 4-41 times weight. Very few people realise that flying at a constant
altitude like this puts such a load on the aeroplane—no wonder wings

]
b This additional lift will certainly reduce the airspeed of the aircraft
since the drag must be higher. However, since the flying radius is
shortened, the effective speed or timed speed may not go down at all; for
most high aspect ratio racers just the opposite may occur and high flying
may pay off if you can get away with it.

Flying within the rules, however, flying at a constant three metres
altitude compared with two metres shortens the radius less than onu’tcnth
of one per cent. The increased load for pulling a continuous 2-3g’s can
hardly be worth it, so the best position is down low. Few juries dlsqu_ahf,}:
or warn pilots for flying below the 2-metre limit and “it’s done all the time
so this encourages a lot of really low flying. Normal flying isn’t the
problem. The question is, when passing—passing two at a time for
instance—how high should one fly? The best solution is to time a few laps
while flying high (six metres) and, if the speed is timed as increasing, then
consider using the maximum height allowed during a pass. This reduces
radius about 3-5 per cent. Also, the dive down to normal height or lower
after the pass will help gain speed when passing the fastest people.

SECTION 11
“Flying With Others” _ )

So far, all of the things affecting speed that the pilot can con-
tribute to have been discussed, but mainly as if the pilot were out thurc
flying all by himself. In competition, the presence of others in the circle
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late Gus Raspet, who was the head of the Aerophysics Department at
Mississippi State University, made some excellent drag measurements of
buzzards by following them with his sailplane. Fig. 5 shows some of the
results obtained by Raspet. The black buzzard’s skin friction coefficient
is 30%, higher than that of the laminar plate (the lowest possible!), whereas
one of the best man-made flying machines, a sailplane, possesses a drag
coefficient no less than 330%, higher than the laminar plate flow. This
gives some validity to the speculation that birds possess some type of
boundary layer control. Such boundary layer control may be associated
with the compliancy or possibly the porosity of their feathers.

From the results of feather compliancy measurements made at the
University of Oklahoma, there appears to be an increase in the stiffness
of the feathers as the flight speed of the bird increases.

Flight Control

The control of pitch by a bird can be effected in two ways—by
movement of the tail up, down, or sidewise, and also by forward or back-
ward movements of the wing. At low speed the wings are swept forward.
At high speeds, the tips are swept back by bending the wrist of the wing.
This moves the centre of pressure of the wing farther back, which tends
to give a nose-down pitching moment and trim for higher speeds has been
achieved.

We have only scratched the surface of the complexities of bird
aerodynamics here. There is still much the aerodynamicist does not know
or understand about them. Fortunately this does not deter baby birds,
since almost all of them can fly the first time they jump or are pushed
by their mothers out of their nest!

Figure 5: Skin friction variation with Reynolds Number (from ‘Biophysics of Bird Flight', Science, 22
July 1960, Vol. 132, No. 3421, p. 197, August Raspet).
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Wind tunnel model experiment at Cranfield Institute of Technology where wing tip sails have been the
subject of considerable study

Applications

One possible application of bird aerodynamics might be to the
problem of the tornado-like turbulent vortices trailing the wings of jumbo
jets. These invisible wing-tip vortices may spiral back for miles. A small
’plane passing through the trailing vortices (or wake turbulence as it is
more commonly called) can experience a violent bump and possibly go
out of control in a spin and crash.

Tests at NASA’s Edwards Flight Test Centre showed that a twin-
engined Learjet was rolled on its back when it was caught in the tip vortices
3-7 miles behind a C-5 transport landing with flaps down. Between 1964
and 1969, at least 98 accidents related to trailing tip vortices took the lives
of 2o people and injured 54.

What can be done to eliminate or at least reduce trailing tip
vortices ? At the University of Oklahoma we are investigating the possibility
of applying the concept of slotted-flexible wing tips found on hawks, eagles
and buzzards to aircraft wings.

If a successful wing tip of this type can be developed it should
reduce the accident hazard due to wake turbulence, decrease take-off and
landing separation times at crowded airports and, quite possibly, provide
a reduction in the induced drag of the aircraft.

Airborne tests on the Cranfield Morane-Saulnier Paris jet include this set of three wing tip sails on the
ip-tank
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John Drake (left) assisted by Roy s(urman‘of Autogyro fame. The wing is beating at three beats to the

second!! Exposure 1/25 second. Blurred wing illustrates the high flapping rate. There is no need to hold

fuselage. the characteristic St. Vitus’ Dance of most ornithopters has been overcome by articulating the
wing.

AN EXPERIMENTAL R/C ORNITHOPTER
by John Drake

THIS MODEL is a direct result of the competition promoted in the December
1972 issue of Aeromodeller. It is the latest in a series varying from small
rubber driven and CO,-operated models to a large 10 cc powered 8 ft. span.
All had the same articulated wing movement, the main variation being
in the design of the mechanism and structure of the wings.

The success rate of these models was very low, by which is meant
only one rubber-powered model flew out of at least six models! The non-
flying attempts, nevertheless, were all very educational in the sense that
they taught as much about what couldn’t be done, as could!

For instance, early mechanisms were all buried within the wings,
which made them difficult to construct, and the mechanisms were generally
not stiff enough i.e. the shafts used for actuating the outer wing tips
deflected and twisted when under load. Also, bearings seized up. All this
resulted in undesirable wing movements. That is why the latest wing is
operated by external cables.

) One of the early lessons learned was that it is most difficult, if not
impossible, to launch an ornithopter from rest by wing movements alone.

This can be said with a certain degree of confidence, because large
birds, like swans, have great difficulty in getting airborne. As many will
have noticed, swans have to paddle their feet to assist their wings, and
generally have to make a supreme physical effort, using all possible leg
and wing movements to get up to flying speed. Once up to flying speed,
and a foot or so above the water, they are then able to use the full stroke
and power of their wings to climb away from the water.

This was considered at some length, even to the extent of providing
a drive to the undercarriage wheels, and retracting a very long legged
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undercarriage. The long undercarriage would be necessary to lift the wings
clear of the ground, when the wings are at the bottom of their stroke. Prob-
lems in this area, are mind boggling, and with the added difficulties associ-
ated with the wing movement, it was essential to think of something far
less complicated.

After much searching, a propeller was used to get the model air-
borne. Using a propeller has the advantage of allowing the undercarriage
to be kept short, and hence there will be no need for a retract system.

As the model is purely a research vehicle to find out what wing
movements are necessary to produce thrust and lift while airborne, use
of a propeller would not be cheating too much. In any case a way of stop-
ping the propeller was devised and the drive transferred to the wings whilst
in flight, using the fourth servo of a 4 function radio control unit. In this
way any spectators could be convinced, that if the machine continued to
remainairborne, the flapping wings must be producing a modicum of thrust.

A final feature of the wing flapping mechanism was to devise a
means of returning the wing to the glide position, which only occurs at
one point in the complete wing-beat cycle.

It is necessary to provide this feature, for without it, there could
never be a guarantee that the wings were in the correct position for a glide,
and return to propeller power for subsequent landing.

To date, this aspect of the wing flapping mechanism has functioned
satisfactorily during ground trials, and it has been tried twice whilst air-
borne with the wing subjected to flight loads. The most uncertain aspect
of this mechanism is the reliability of the engine.

Should the sudden shock of the wing flapping stall the engine, there
is no way of returning the wing to the glide position. The prospect of flying
the model with a wing in an exaggerated anhedral position fills one with
horror!

The model first made one flight in the rigid mode and was airborne
for about three minutes, just enough to prove that it would fly by means
of a propeller. At least it is known that the wing mechanism and structure
can take the air loads and that the wing leading edges doesn’t twist un-
controllably. In August 1978, the power was transferred from propeller

Two pioneers, left, the
doyen of British radio
controlled modelling
Howard Boys and right,
John Drake the origina-
tor of home built heli-
copters and now . .. the
ornithopter seen at_an
Aeromodeller rally, Old
arden.
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THE ART OF THINKING BIG

by Lee Taylor
(From “Model Aviation”, U.S.A.)

AMONG MANY pipe-dreams modellers have always drooled over are the big,
beautiful scale models. Picture, for example, a one-third life-size Stearman
sailing overhead. Sunlight sparkles off the huge wings and the steadily-
spinning prop. The big biplane pulls up and gracefully completes a loop.
It rolls majestically. A dream? Not any longer. The day of the big model
has finally arrived.

There were always a few people who felt they had to achieve these
dreams at any cost. Bill Bertrand often heard comments that his }-scale
Fokker D-VII flights were the highlights of the U.S.A. Nats. Ed Morgan
in Las Vegas was flying a nine-foot /-3 Cub with an engine made out of
two McCoy 60’s, when most of us thought a plane with a -45 was a monster.

Everyone was enthralled with these big birds, but they were far out
of reach for the average modeller. The machine work to modify engines,
the insurmountable task of designing without anything to go on as to
structural technique, flight dynamic requirements, usable materials, not
to mention the poor reliability of radios at the time, were too much for
all but supermen.

All that is changed now. Nine-foot J-3’s. Champs. Citabrias, are
becoming almost commonplace and far-out designs are popping up all
over. The catalyst for this explosion had been the arrival on the market
of really big, bolt-in engines that require no more work than any other
model engine to get to run, and have the lifting power to cope.

QOur biggest problem has always been lack of power. Regardless of
what some people have preached, a nine-foot plane with a -60 for power,
does not have generally acceptable performance. It can be done, but it isn’t
good enough for everyday fun. Even the big O.S. -80 struggled with most
of these models.

Then, about two years ago, things started to fall into place. Radios
developed to the point that they were no longer a limiting factor. Really
good builders and pilots were becoming bored with the same old sized
models that everyone has been building for years. Competition had
developed to the point that only the super-dedicated had any chance of
winning. People started remembering those sparkling daydreams and ask-
ing themselves “Why not?”
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On this scene appeared Canadian Ron Shettler quietly saying he
was marketing a 2:0 cu.in. converted chain-saw engine, especially adapted
to model use, to be called the Quadra. To say that Ron was a visionary
would not have stretched the point. Most sneered when the idea was
mentioned. But a few people tried the Quadra, and liked it, and the big
plane movement got off the ground. Manufacturers actually started mak-
ing products intended for these monsters. Suddenly, Quarter-Scale, and
bigger had arrived commercially. New, very good engines made their
appearance, They were not, of course, the first in the field. Chain-saw
motors have been used by Mick Charles and Jim Davies in large-scale
models for film and publicity work in the U.K., but there was a restraint
on further developments.

The real announcement of the birth of Quarter-Scale came last
year at Las Vegas, when Eddie Morgan brought the dream of his lifetime
to fruition with the first annual Quarter-Scale National Fly-In. With little
advertising, 32 monster models and over 100 modellers showed up to
form the Quarter-Scale Association of America.

Most appealing is the diversity of engines that are becoming avail-
able. They range all the way from some of the newer “little” -60’s that
are earning the reputation for being excellent for the lighter biggies, on
up through -80’s, -90’s, 14’s, 1°5’s and, finally, Shettler’s big 2-0 Quadra.
Of course they are not exactly cheap. Most follow the standard glow
engine concept, some are converted industrial engines, and some, like the
Quadra, retain the ignition of such industrial engines. Several manu-
facturers have come out with reduction drives to allow the standard (and
proven) +60’s to swing a much bigger prop. Large propellers are available
at quite reasonable prices. Wheels, hardware, and new accessory products
are showing up so fast it is hard to keep up with just exactly what is
available. In general, monster scale has arrived.

Of course, being the “new baby” that it is, the man who is about to
become a first-time “parent” is faced with a whole new set of bewildering
problems. Many, if not most, of the techniques he has learned in the past

Glen Hargraves' five-cylinder four
stroke radial is made in Ireland and has
ahigh demand. It is more a novelty than
a practical power unit for big models
but can fly a moderate weight maodel.
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n the Editor visited Ron
;‘I.rnlnr in August ‘76 this first
Quadra was demo’d. Since then
many thousands of the simple
chainsaw two-stroke have
been put to good use in models
around the world and fulfilled
the dream of big-stuff flying

need to be modified, or even forgotten, and new ones learned. “Whar
materials do I use?” “What is strong enough?” “Can I find a cheaper way
of doing 112" ““What engine will work best with the model I want?” “My God!
T'his turkey is going 1o weigh 25 pounds!” Once the serious work begins,
the almost unanimous reaction is a panicky call for help.

While there is no way that any one person can take it upon himself
to answer the questions that everyone has concerning models of this size,
I will attempt to describe what I think is a good way to go. I see two
major problems that almost everyone has faced when starting these big
birds. First, of course, is what will work when building. Second, and
very important, is pilot ability. These big birds fly very, very well, but
they also fly quite differently from “regular’ models, and a little thought
and practice beforehand will save some anxious moments in the air.

If you can stand waiting just a little while before starting your
big bird, I have a method that will save you some grief in the long run.
Buy a Sig J-3 Cub kit, the long wing original, not Hazel’s clipped-wing,
and build it. Mentally make a nine-footer out of it, take your time, study
the construction as you go, and think of various ways that you might
change things here and there to strengthen it. Think in terms of thin
plywood instead of balsa. The Cub was designed many years ago. Its
construction is very similar to what is used on most of the biggies, and you
can visualise many of the problem areas that might crop up later with
your biggie. )

For example, if you look closely at the kit and analyse it, you might
see that the corner longerons are balsa, and are exposed to bumps or
bangs. Wouldn’t those be better if made from small hardwood dowel, so
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that they might not break so easily? And what abour that wing strut
attachment? Sure, it was good enough when this plane flew virtually free
flight with an -09, but will it stand up to the stresses of a modern-day
engine pulling it through snap rolls and spins? That cabin structure looks
flimsy: all those windows make for very little structure to hold the wing
to the fuselage. Dowels spliced into all the window posts, running all the
way up into the wing root area, and down into the fuselage, to tie every-
thing together will add immeasurably to the strength. The tubing structure
in the windshield. It can be made out of wire, running down deep into the
corners to help tie the front cabin together, and helping a lot in the struc-
tural rigidity of the forward section.

A quick reminder here. As you are doing this experimental building
with the Piper J-3, be sure mentally to blow it up to monster size, Get
used to thinking about what kind of forces and strengths you shortly will
be dealing with. Remember, you will no longer be dealing with just fairly
moderate forces. The engines you will use put out fearsome power. They

Top. the superb engines of Wim
van der Hoek (Netherlands),
the 54 cc Vee-twalve, 26 cc flat
four and 25cc five-cylinder
radial—all working four
strokes. Left. the Swedish
Damo 19cc four stroke twin
produced commercially and
now appearing all over the
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o
Mick Reeves (World Scale Champ '78) joined two -
HP61 cylinders for this 20cc twin. Right, is the £ ﬁ,
Master Climb Products 2:1 drive for 60 to 90 &)
engines claiming 10Ib. thrust -

are big, heavy, and when you get that much metal charging up and down
in a cylinder, swinging 16, 18 or 20in. props, the vibrations and stresses
are no longer something that simple balsa wood and model cement can
handle! You have to start thinking about how your structure can be
designed to help out and, for once, you aren’t going to be worrying that
much about weight, at least in the nose.

Cover the model with silk or double-covered Modelspan. Get used
to the idea of building and covering a model again, rather than just
wrapping it up like a package in plastic wrap. Many of the bigger birds,
and the little J-3 also, are designed with the covering in mind to add
structural strength and rigidity. The plastic films do not do this, and if
you use them on the biggie, you are going to lose a great deal of the
strength that was designed into the model.

As you are doing the covering and painting, be aware of what you
are doing. This is the point where you can really pile on the pounds if
you become sloppy. The point here is to get a good finish with the bare
minimum number of coats. Start with the structure very well finished,
without bumps or dents which you need to fill later with body putty. Put
the covering on smoothly and evenly, taking time to pull out wrinkles
and smooth out all seams. A little extra time here will save hours of
sanding and filling and, more importantly, pounds of weight. What is a
brush stroke on this Cub model will be a bottle of paint on the biggie!
Practise doing things right the first time, so that you don’t have to worry
about repairing the goofs later.

Plan on powering this plane with a good ‘19 or -25. Do not use
more power than this. If you do, you will negate many of the training
aspects. Use a full 4-channel radio, with normal controls. Stick in a para-
chute drop for fun.

Now comes the fun part, but some of the hardest work. You must
learn to fly this beast. Remember that stick that controls the rudder? Yeah,
the one that you use for steering on the ground, but have always forgottgn
about once in the air. From now on you cannot forget about it in the air.
It is going to become just as important as the elevator, and more im-
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portant than the ailerons. Yep, you have to learn to fly both sticks, all
of the time. That is why you built the little J-3.

It is an excellent trainer for our purposes, and is one bird that flies
rather poorly if you don’t do it properly. You will start to learn about
taildraggers, and nice, gentle landings. Any other kind will get you in
much trouble, In the little bird, a muffed landing will only bruise your
€go, assuming you did all that beefing up we talked about earlier. In the
biggies, with 15-30 pounds, you will bend something major if you blow a
landing. Even something as minor as a nose-up becomes a catastrophe.
Those big props cost a lot.

I’ll tell you a little secret I have used for several years. If you will
learn how to wheel-land that J-3, and will use that knowledge on the
biggies, your landings will be much less of a sweaty proposition than if
you use the standard full-stall touch-down. Reason ? In the full-stall land-
ing, control is lost at the moment of stall, hopefully at the exact same
instant that the wheels hit the ground. If that timing doesn’t happen,
and it is rare that it does, you are left with a bird in a ticklish attitude,
out of control, and with no airspeed. A really super pilot can sometimes
recover from this situation. Mostly, the poor plane is on its own, to flop
down any way it can.

If you will wheel-land the bird, the plane literally is flown down
to the ground. Airspeed is maintained all the way through the touch-down,
even through the initial part of the roll-out. Therefore, should things get
out of whack at the last second, you still have some airspeed in the bank,
and can use that speed to give you an extra edge to get out of trouble.
I’m not saying that you now can get out of any situation. You still have
to have a cool head, but at least you have a little something extra to
work with.

The secret to a good wheel landing is a little extra airspeed. Carry
that airspeed right down to the flare, and instead of trying to hold the
plane off, concentrate on getting it into a level attitude just about an inch
off the ground. In other words, instead of flaring, just break the glide at
ground level. Now comes the scary part and the need for skill. With the

V-Power by Jenkins RC enables

one to pair 40 or 60 engines

onto one shaft. Comes in kit

form and calls for exhaust

mods. Ratios are 3:2 and just
under 2:1
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D.C. Engineering make thase units for 40 size engines to power 80 size models—a variation on the geared
i prop theme.

plane at one-inch altitude, and in a level attitude, tap in about a quarter-
inch of down elevator, and hold it until the plane loses flying speed. If
everything works out right, the plane will just gently tap its wheels down,
and the down elevator will glue it onto the runway. As the speed drops
off, come back easily to full-up elevator to avoid nosing over. )
Practise this manoeuvre over and over with the Cub, and the skills
developed will stand you in good stead for the rest of your flying career.
Fail to do so, as most people do, and when you get serious with taildraggers,
especially the biggies, you will spend more time repairing than flying.
The full-stall landing is a killer. That’s why in full-scale flying the perfect
three-point landing is considered so beautiful. It is darned hard to do!
The wheel landing is much safer, and the tail-high roll-out is the thing
that turns on the crowds. ) )
Having built the little one, learning all about the basic techniques
of this type of model, you’ve mentally prepared yourself for the engineer-
ing and “‘beef” required in the powerful biggie. Your flying is so beautiful
that every time you show up at the field your buddies put away their planes
in shame, and vou’re hot to trot! What are you going to build? )
Here, I'm afraid that I have to turn you loose. So t:ar. there just
aren’t many kits available, and only a few plans. In the U.S.A., there are
sets of plans specifically designed for big engines. They are Alndy Stmbc{ s
Pitts Special, and Kraft Super-Fli plans, available in bot_h }and } scale,
and Jim Folline’s I-scale Quadra-designed PT-19. Also Sid Morgan’s.
Then there are the Nosen kits, and T am flying a heavily-modified
Nosen Champ. They are very good starting points for anyone. However,
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be advised that all of Bud’s kits were designed to fly with a maximum of
an -80 engine and, consequently, they are very light in construction for
the kind of power that is now the norm. They all fly very well, and are
good, basickits. They do require considerable beefing-up and redesign for
the big engines.

Since almost everyone starts with one of Bud’s kits, Iwill goouton a
limb to mention some of the things that we have all done in flying those
models with the bigger power plants. First off, on all of the Nosen planes
that have wing struts, the design is inadequate (for big engines), and is
just about the single most important change you can make. These struts
virtually take the full flight load. Redesign them with this in mind. Metal
fittings on each strut end, bolted to strong metal attach points at both the
wing and fuselage, is the only way to go. My struts have the metal cable
shackle ends tied together with £” music wire running the length of the
struts.

Second, you would be well advised to replace all the fuselage
longerons with }” hardwood dowel. The balsa wood structure just won’t
take the banging the heavier birds invariably get, and repairing them is a
major project.

The nose area needs all you can do to stiffen it up. Look over
carefully the wood supplied for this section, and replace any soft pieces
with wood of a good hard density. My bird is covered inside and out with
a layer of 8oz. fibre glass, back to the rear of the landing gear on the
outside. Since I cut out the door to make it operational, I stiffened the
cabin area to replace the strength lost by this mod. The biggest things I
did were to imbed }” wire into all the door and window posts, and to
make forward pipe structure in the windshield from brass tubing, with
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Exploded view of DUBRO
Prop Drive Unit
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DU-BRO Prop Drive gives 5:2 ratio for 60
engines using a tensioned belt which gives
approx six hours life. Right, installation in
Nosen Gere Sport Biplane; O.S. 60 drives 22
10in. prop to fly 241b. model. 8ft. span.

i i jieces soldered into the joints, all ends tied heavily into ;hc
glrruectsﬁlcc.eTrile latter mod. alone greatly stiffened up the nose—cabin-wing
e The landing gear has to have some provision for [“le‘xmgl.’1 A;
designed, it is almost totally rigid. _Smce the gear cannot flex, ?\ilqry [';11;1
landing will bend it when absorbing the shock. This is somet ul]-)g
we haven’t fully cured yet. There are several solutions that work, but are
still not the ultimate. I have to leave this one 1o you: just to make some
modification so that you do have some flex in the gear. )

I don’t like acetate windows. A trip to a plastics store will net you
'+ Plexiglass. Careful cutting will get you some very nice windows {lhalz
are even scale thickness! While you are there, pick up some very tllg
acetate or butyrate sheet (-040 or thereabouts) for the front wm?s‘hn_ .

Now, as to engine choice, in gencra} there are two types (). Lﬂg!n&
available today. These are the glo(;v eé'zgmgsl[hat_ follow the standar

ing layout, and the converted industrial engines. ‘
modelhll:ligrst,yt%e !glow engines that follow standard model design a’r‘e _nn{
much different from the engines we have all grown to know apdflo]\ € !}1:;
bigger. From what I have seen of them, they are all very povufir‘un, af\;:[rl%
big props, and scream! They are best smta:d for the more 1-:10151: > Jaster
planes. There is no reason why they can’t be used in the Ao er bigg
planes, but they don’t match the character 'of those subd]eg;. will be

The very light biggies, such as the Nosen ];3 and an:ﬁ{c Al
most satisfactory with glow entg}m};:s, such as theal\x ebra ‘9o or

i i its, of which there are several. o .
I‘eductloTnhglgivgeg:;ug](;w engines are usable in the llght::r biggies, but are
most at home in something like a Nosen Citabria, or n'P”éS—' lass. The

Secondly, we come to the piéce de résistance, the (?ua )Lrlaig i?:fuallv
big, hulking monster prop-swingers. The Quadra can be use y
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— lan Dowsettand his
indoor mini pylon
free flighter at
right has inspired
several other
British modellers
to try this challeng-
ing  new  trend

which has great i
possibilities.
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INDOOR CO. MODELS
by Ian Dowsett

Ribs 1/18in.sq.

MY INTEREST in CO, powered models has now extended over many vears
and with the advent of the new generation of CO, motors, I happened
to be in the right place at the right time to be asked to test several of
these new engines. These small lightweight models appeal to me, even
more so when one realises how quiet and efficient they can be. Qutdoors,
flights of 2—3 minutes are quite common but when I first saw them being
used indoors in the airship hangar at Cardington I was so impressed I
knew I would have to build one. T'alking to two of the regular indoor
flyers, Ron Green and Geoff Lefever, gave me plenty of ideas which
quickly took shape to become the model you see here. It follows some
of the American }A designs having a large wing area and is built as light
as reasonable structural strength permits. The all-up weight with the
Telco motor is 26 g. The first six flights gradually increased from 4 min.
I6sec. to §min. 39sec., then came that glorious flight of 6 min. 42 sec.—a
new record! Motor run on this flight was 4 min. 40sec. The model cruised
around for 2 minutes at under 20 ft. and only after that, began to climb
away.

18in,”
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[

~-—— 6 1/8in *—[1— -—léin,———————— —-‘f 4in. -——|4—31n.
: i g

Fuselage 1/32in. sheet

12in.

|
|

d .
1

: Covering is 4 thou. Mylar and the wing is cotton braced. The prop
is probably the most important part of the model. The times first achieved
were with a 7-in.-diameter prop but one of 9-in. diameter has also been
tested. It is most important to use the initial low power of these CO,
motors effectively, taking, say, 3 minutes to climb the first 25 ft. then
using the faster climb to reach ceiling height—then hopefully a superb
glide. This model could be capable of 10 minutes on a good day burt like
al! of us my mind is already churning with ideas for the next design. This
will have some features of the Gossamer Condor—wing surfaces covered
top and bottom and probably around 48-inch span, weight 22-24g. and,
of course, a big prop. Dare we hope for 15-minute flights? I do’

Twin pylon from 1/32in. sheet

|

Record Holder

Indoor CO2
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Dr. Brennig James is a well known glider
and a boomerang expert. He obtained Bri
11th Diamond C, with a flight to 27.000ft in a
thundercloud (wearing a pair of swimming
trunks) and has made the first 500 kilometre tri-
angular goal flight in the U.K. He first became
interested in boomerangs when he read an
article by Felix Hess, and sought to develop
boomerang throwing as a serious sport. With
this in mind he has founded the Society for the
P ion and i of

pilot
‘s

THROWING, MAKING AND
UNDERSTANDING BOOMERANGS

by Felix Hess
(From “ Australian Gliding™)

“'OF ALL the advantages we have derived from our Australian settlements,
hone seems to have given more universal satisfaction than the introduc-
tion of some crooked pieces of wood shaped like a horseshoe, or the
crescent moon; and called boomerang, waumerang, or kilee. Ever since
their structure had been fully understood, carpenters appear to have ceased
from all other work ; the windows of toy shops exhibit little else; walking-
sticks and umbrellas have gone out of fashion; and even in this rainy
S€ason no man carries anything but a boomerang; nor does this species of
madness appear to be abating.” . . .

The quotation is taken from an article in the Dublin University
Magazine of February 1838, called The boomerang, and its vagaries. The
anonymous author was the first to give a basically correct explanation of
the returning boomerang.
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In the present article we won’t deal with such matters as the origin
of boomerangs or the use of boomerangs by the Australian Aborigines.
Rather we’ll consider the returning boomerang as a—remarkable—
physical object.

Usually a boomerang is thrown with its plane vertical (or slightly
inclined with its upper part away from the thrower), in a horizontal (or
slightly upward) direction, and with a considerable spin. At first the
boomerang just seems to fly away, but it soon swerves to the left and also
upwards, traverses a wide loop, approaches the thrower, and may descend
somewhere near the thrower’s feet, or describe a second, smaller, loop
before reaching the ground. Generally, the boomerang’s plane of rotation
gradually “lies down™, so that it may be nearly horizontal at the end of
the flight. It is a splendid sight if a boomerang, quite near again after
describing a loop, loses its forward speed, hovers some 5 metres above
your head, and slowly descends like a helicopter or a maple seed. One
should stand in the open air to see how very three-dimensional this pheno-
menon is and hear the soft, pulsating, swishing sound of the boomerang
arms moving rapidly through the air.

A naive observer might gain the impression that the boomerang
is in the air for half a minute or so, whereas the real duration of the flight
is typically about 8 seconds. Longer times are possible: the record duration
of a boomerang flight witnessed by the author was 22 seconds.

A returning boomerang typically reaches a maximum distance of
some 30m, from the point of launching, and a maximum height of, say,
15 m. Lightweight boomerangs for indoor use may have flight paths with
a diameter as small as 3m. On the other hand, specially-designed
boomerangs may reach much larger distances and still return completely.

Returning boomerangs may have various shapes, but they always
consist of two or more arms lying approximately in one plane. An
essential feature is the cross-section of the arms which is more convex on
one side than on the other.

High aspect ratio boomerang by Dr. Brennig James using carbon fibre reinforcement in fibre glass.
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BATTERIES

WIRE SET
IN GROOVE

LIGHT BULB

FIG.1 Left Handed Experimental
AND HOLDER s P

Boomerang with Batteries
and light bulb

A boomerang is thrown by gripping it at one of its extremities,
holding it up with the more convex side towards the thrower’s cheek,
and hurling it forward in such a way that the boomerang is released with a
rapid spin. At the instant it leaves the hand its centre of mass moves
much faster than the thrower’s hand itself. In fact it is not at all difficult
to launch a boomerang at a speed of gok/mh. To impart as much spin
as possible to the boomerang, take care not to move the hand too fast,
try even to stop the hand just before the instant of release.

The angle between the boomerang’s plane of rotation at launch and
the horizon (see Fig. 2) has a profound influence on the flight path. Most
boomerangs should be launched at angles between 45° and 9o°. If an
ordinary boomerang is thrown at z=0"-30°, it soars up high in the air,
and comes down either fluttering or at a terrific speed.

Usually a boomerang is suited to be thrown either with the right
hand or with the left hand. Most boomerangs are right handed: their
sense of rotation in flight is counterclockwise as viewed from the more
convex side. If such a boomerang is made to rotate in the opposite direc-
tion, it generally does not behave like a good boomerang. The mirror-
image of a right-handed boomerang, however, should rotate clockwise in
order to work well. Such a left-handed boomerang is suited to left-
handed throwers. In every respect a left-handed throw with a left-handed
boomerang is the exact mirror-image of a right-handed throw. The flight
path curves to the right instead of to the left, etc.

: Optimum conditions for boomerang throwing are provided by a
piece of grassland the size of a football field, without trees or nearby
buildings. The weather should be almost windless, although some

Oomerangs perform best when the wind speed is about 3m./s. If there is
wind, the boomerang should be thrown to the right of windward (for
right-handed boomerangs), so that the flight path is traversed almost com-
Pletely upwind from the thrower. Always be very careful when people
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M8  Opposite. John Triolo and

his second place Manhat-

tan formula model at the

Columbia University Halls

meeting in January 1978—
Ed Whitten photo

Left. A change for Henry
Tubbs of Leeds is his first
Manhattan seen in Card-
ington during 1878 summer
mastings. Henry likes the
formula.

OFFICIAL MANHATTAN RULES
from “Star Skippers Newsletter”

The OFFICIAL Manhattan Formula Rules

1) Airframe Weight, less rubber ... minimum 4 grams.

2) Overall Length ... 20in. maximum measured from front of propeller

bearing, aft.

Fuselage: (a) Must support and enclose a single rubber motor. No
motor sticks permitted.

(b) Must include a “box” 2}in. ¥ 4in. ¥ 2 in. or larger.

(¢) Must have a windshield of 2 sq. in. minimum area, plus
awindow on each side of 1 sq. in. minimum area covered
with cellophane or similar transparent material.

4) Prop ... All wood, direct drive, fixed pitch.

5) Wing ... Monoplane with maximum projected span of 20in. and
maximum 4in. chord. Wood bracing allowed.

6) Stab...Monostab with maximum projected span of 8 in. and maximum

34in. chord. Wood bracing allowed.

Landing Gear. .. Rigid and fixed with at least 2 wheels of 1 in. diameter.

Must be able to support aeroplane.

Covering ... Except for windshield and windows, only paper (con-

denser paper included) is permitted. No film or microlite is allowed.

Flying ... All flights at least two point R.O.G. Best single flight counts

of unlimited number of official flights (or of limited number of flights

if desired).

These official rules reflect almost 100% the M.I.A.M.A. Rules,
and the way they have matured in Manhattan. They work well, and have
drawn a lot of interest. Modellers elsewhere may like the event better
with their own slight variations. They are certainly entitled to their

e

3

=

=

7
8

—

9

preferences. What Star Skippers of New York are doing is setting down, ::?dhrt-'w,- oh
once and for all, what the OFFICIAL Rules are. In Indianapolis they N
fly the event with a § g. minimum. In England they require a 6 g. minimum April doya e, In
and the wing must be mounted flush on the fuselage. Fly the event the parasol-winged de-
way you like it; but with the OFFICIAL Rules established, you will know ward yiseneh for-

just what your variations are. pilot, Pate!
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THE BEST IN MODEL KITS FOR
RADIO -- HIGH PERFORMANCE,
VINTAGE SCALE OR SOARERS

l:|r[a 1917/18.

2 cms SOPWITH STRUTTER

For25t035c.c.(.1510 .19 cu. ins.) with 2 channel

proportional on rudder and elevator

152 cms
Full House Multi-Trainer,
for motors from .25 up to
.40 cu. ins. (4.1 to 6.6c.c)
with rudder, elevator,
aileron and engine speed
on 4 Proportional radio

JUST 3 IN A FINE
RANGE OF MODELS
_J FOR ALL NEEDS IN
POWER . SOARERS,
7= A CONTROL-LINE etc

BIG IMPALA

188 ems i
- illside soarer. The 3-in-1
Optional services . For rudder/
elevator with standard dihedral
or rudder/elevator/ailerons with
reduced dihedral. Or with auxiliary
motor on nose

SUPET VEron KITS

Radio

Kit has plastic ribs and formers.

SEE THEM ALL AT YOUR
LOCAL DEALERS

Norwood Place, Bournemouth .

MODEL AIRCRAFT {Bournemouth) LTD .,
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WOLVERHAMPTON
MODELS AND HOBBIES

3 BELL STREET, MANDERS CENTRE
WOLVERHAMPTON Tel: 26709

For all your modelling needs

OCLET 26" span designed for Telco
or other CO2 engines. Convertible
1o rubber power. Die-cut wing ribs.
Full size detailed plan and separate
instruction sheet. Best Solarbo
balsa, etc. Price £3.40.

WASP WINGS 34" span Sports
Free Flight for any 0.5-0.8 c.c.
engines. Die-cut wing ribs from best
Solarbe balsa. Two full size plans,
The best materials available.

Price £4.51.

COSMIC CLOUD 33" span semi-scale sailplane,
which combines beauty of line with strength
and a very pleasing performance.
Price £2.20.
Performance Kits & Accessories

are available from all the best
Model Shops. PERFORMANCE KITS,

PERFORMANCE KITS Thomcote Green, Sandy, Beds., England
Tel: Northill 221
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" MODEL SHOP
CANTERBURY

Leading Agencies
Chuck Gliders to R/C Multi
alsoR.T.P.

* % *

Model Railway Specialists

Mail Order — Access
Barclaycard

83 NORTHGATE
Tel. 0227 - 69888

PLANS...

allkinds The M.A.P.

I’ range of plans
is the largest,

a Shapes most compre
hensive in the

a” Sizes.' world. Buy a

plans handbook

and find out for yourself.

The handbook contains full
details of all of our thousands
of plans and their prices

Handbook 1 Aeromodelling
Handbook 2 Model Boats and Cars
Handbook 3 Model Engineering
Handbook 4 Radio Control Aircraft

PRICE 50p each. For maiiorder inland
add 15p post & packing, overseas 30p p&p

Model & Allied
_ Publications Ltd

Sales Offica, P.O. Box 35, Bridge Street
Hemel Hempstead, Harts. HP1 1EE

The Society
of Model
Aeronautical
Engineers

The Model Flyers’
National Body

Invites you to join its
ranks in safeguarding the
interests of model flyers
and of promoting the
sport in this country.

Last year saw the society
expand its membership
to well over 6,000. At the
same time there was a
correspondingly greater
increase in positive action
taken by the society, in its
efforts to further model
flying — with a still

larger membership, yet
more can be done. Add
your support to the
SMAE, today!

For details contact:

{ The General Secretary,
A SMAE,
Kimberley House,

Vaughan Way,
Leicester.
Tel: Leicester 58500
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FLIGHT PROVEN DESIGNS
TOP QUALITY MATERIALS
REALISTIC PRICES
STRAIGHT FROM FACTORY
TOMODELLER

Rod Bowman's
SPATMAN 36"

A rugged, sporty fly anywhere 2/3
function model. Suitable .09-15 engines

Readymade veneer covered foam wings. Pre-
formed dural u/c. Moulded wheel spats. Jig
cut fuselage sides, Tail & elevator. Full R/C
pack. Detailed plans and building instructions.
£9.95. Postage 86p. Film Pack 90p.

Send S.AE. for full List and Order Form,

BOWMANS OF iPSWICH

37/39 Upper Orwell St., Ipswich,
Suffolk, IP4 THL (Tel: 51195)
HP. « ACCESS * BARCLAYCARD « PAYBONDS

JIM DAVIS MODELS

313 Marsh Lane,
Erdington,
Birmingham

Main stockist of all types of
Radio Control equipment.

We stock everything a model-
ler needs to build and fly a
Radio Controlled aeroplane —
and advice.

Telephone:
021-373 5945

— ask for Jim —
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THE WORLD’S ONLY EXCLUSIVE

AVIATION BOOKSHOP

OUR NEW and SECONDHAND stocks are devoted entirely to:
e BOOKS * MAGAZINES = PLANS ¢ PHOTOGRAPHS

on all aspects of AVIATION and allied subjects:

e HISTORICAL * REFERENCE
* MODELLING e ENGINEERING

Send 20p in stamps or equivalent in |.R.C. {overseas) for our latest catalogue.
BEAUMONT AVIATION LITERATURE

656 HOLLOWAY ROAD, LONDON N19 3PD

Telephane: (01) 272 3630
Open daily 9.30 8.m. — 5.30 p.m. including Saturdays
Nearest Tube Station: ARCHWAY, NORTHERN LINE

Try us for all your
modelling requirements —
Write, Phone or Call

D.G. Sleep
(reabing) Ltd.

35-37 St. MARY'S BUTTS
READING, BERKSHIRE
TELEPHONE:
READING (0734) 50074

ABRO NAYTICAL
MIODIELS 15D

39 Parkway, Camden Town, London NW17PN  01-485 1818
STOCKISTS OF: Free Flight, Control Line, Radio Control,
CO2 Models and accessories.

Kits by: Ripmax, Graupner, Sterling, Goldberg, Topflite,
Pilot, Veron, M-F-A, Mick Reeves, Micro-Mold, Avoncraft,
Flair, Revell-Hegi, Keil Kraft, Solent Sailplanes, E-M-P,
Cambria, Mercury, etc.
Engines from Telco CO2 & Cox 010 to Webra Speed 91.
Radio Control from one to seven channels, 1,000's of
accessories, timers, tools, glues, books, tanks, spares,
miles of wood. Far too much stock to list, so when in
London visit
‘Aero Nautical Models'
well known the world over as:
London’s Model Shop
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