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17th September Midland Area F/F Rally: Jubilee Wakefield (F1B)
Barkston Heath with 5 half hour rounds starting 10.30; Open
Rubber, 3 quarter hour rounds, max set on day;

0/G; 0/P; F1G; F1H; %A; HLG. 10.00 hours until
17.30. Contact, Gerry Ferer, tel: Leicester

886519.
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Cardington
22-24th September European F/F Championships: F1A; F1B; FI1C.
Ansbach 9
24th September London Area F/F Gala: o’hscﬁb¥§ 0/P.
Bassingbourn ¢
24th September SMAE Southern Gala: 0/G; 0/R; 0/P; F1G; F1H;
Odiham 4A; HLG. Contact, Norman Couling: tel: East-
bourne 53116,
1st October Wolves F/F Gala: 0/G; O0/R; 0/P; Combined Mini;
Chetwynd HLG; Class 2 F/F Scale. Contact, Mick Brown, : . : y
Tel: 021 329 2751. NRE 3 :{ =
1st October Indoor Meet: F1D; Manhatten. : l.n 4 4
Cardington
8th October SMAE 6th Area Centralised event: Team Rubber
Area venues (Farrow Shield)(PL); F1A Glider (SMAE Cup);
1
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19 November: SMAE Centralised Mini event.
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Our apologies for numbering the last edition 78/08. 1t should have
been 78/07, of course. It must have been wishful thinking... Inspite
of every effort we make to catch up with copy and printing deadlines,
01d Father Time seems to catch us on the hop; so we've slipped again.
However, more typing resources are being recruited, which we hope will
remove one persistent bottleneck.

A/2 DESIGN by D Siebenmann

Editorial note: this is the first of a series of articles which
appeared in Aero-Revue in 1975/6. Our sincere thanks go to Bryan
Spooner for accepting the massive task of reading the translation of
the original German onto tape. Transcription of the tape was handled
by your editors between Trials, trips to France, etc, etc, and we hope
that our translation does credit to the sense and detail of Dieter's
work. The remaining articles will appear in future FFn's. Of course,
if any of you don't agree with Dieter's conclusions, your comments
would be most welcome.

Part 1

If one considers that various aspects of model design, both from the
practical and theoretical viewpoint, it is immediately apparent that
flight performance essentially depends on three parameters. These
are the aspect ratio, the curvature of the airfoil section and the
thickness of the airfoil section of the wing.

Aspect ratio is a measure of the 'slenderness' of the wing and is
calculated from the formula: 2

A=2
=7
where b is the span and F is the total wing area.

A model with a high aspect ratio works on a larger mass of air and
therefore to produce 1ift has to deflect this mass less than a wing
with a smaller aspect ratio. Because the wing is flying practically
in its own downdraught, it follows that a wing with a higher aspect
ratio does not need to be set up at such a high angle of incidence.

It also therefore follows that on the one hand a wing with a high
aspect ratio gives smaller induced drag and on the other hand that the
Reynolds Number is smaller. Because the ratio

C? where CL = 1ift coefficient and
53 _ ) NP
CB CD = drag coefficient

which is a measure of the excellence of the wing section, will fall
with a lower Reynolds Number, this means that the increase in perfor-
mance that would follow from the higher aspect ratio is reduced to

a certain extent because of the reduction in the Reynolds Number.

The relationship between flight performance and aspect ratio is given
in diagram 1. To make it even more clear, the span of a parallel chord
wine is also given on the horizontal axis, in addition to the aspect
ratio.

Wing section camber and thickness in the Reynolds Number range in which
an A/2 flies, and the energy of the airstream, is very small. It can
therefore only overcome a certain maximum pressure. So when we are
thinking about A/2 wing sections, we have to note not the camber of

the middle line, but the camber of the top surface. It is this which
has the largest influence. This situation is the opposite to that

of a wing section Z8), 7
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A qualitative demonstration of how flight performance depends on the
thickness and camber of the section is shown in diagrams 2 and 5.
These must be treated with caution, however. In reality, because
these curves can only be drawn for a small range, it is quite clear
that conventional methods of A/2 wing construction are not necessarily
the best. These considerations suggest that the maximum camber of the
top surface should be approximately 9.5% of the chord. The thickness
of the chosen section then determines the middle line and undersurface
profiles. With this assumption, the potential performance for combin-
ations of camber and thickness for sections with a maximum top surface
curvature of 9.5% are calculated. In addition to my own measurements
I took details of Peter Allnutt's article from the Aeromodeller Annual
1970/71. The values were plotted as in diagram 4. This shows that in
the hitherto unknown territory of sections having more than 7.5% camber
and less than 5%
thickness, it is
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section characteristics must be built £ /5s)
accurately and without warps. 1In a 2
later article, we examine how this pondieg | ‘!{ oom 4
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of maximum undersurface camber should be between 50 and

5. The section should be as thin as possible in its last 50% and not
more than a half of the maximum thickness at 70% chord.

6. Use a 3-D turbulator, with a base line at 8% chord, a maximum chord-
wise depth of 5% and a step thickness of 0.7 to 0.9 mm.

These data are given as a result of many practical experiments by
various people. A section designed in this way should give good
performance and flight characteristics. 1 recommend that a basic
section is drawn with a 200 mm chord and that the various possible
combinations are tried until a section that looks right is produced.
The co-ordinates should then be taken from this drawing. However,
since not everybody wants to design their own airfoils, I will give
details of proven sections in future articles.

Part 11

Some more design and construction details which influence flight
performance: first, the planform of the wing. Thinking in terms of

wing theory, it is well known that an elliptical distribution of 1ift
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section over the whole span then the local 1ift coefficient is in turn
proportional to the local incidence. Without the use of warps, the
incidence is approximately the same at all spanwise positions and this
means that an elliptical planform is necessary in order that an
unwarped wing shall have an elliptical 1ift distribution. Such a wing
has a constant coefficient of 1ift across the span, which is not the
case for any other planform. Diagram 5 shows the 1ift coefficient
variations which are required to give elliptical 1lift distributions

on a selection of planforms. The simplest way to achieve these
variations of 1ift coefficient is to warp the wing, with wash-out
increasing towards the tip.)

If one plots the ratio
CB

L .
5 against Cy (Diagram 6)
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it is clear that one
planforms which give as near a uniform
distribution of 1ift coefficient as
possible over the whole span. Otherwise,
there will be parts of the wing not
flying optimally. This is shown in
diagram 7. Diagram 5 shows quite clearly
the poor coefficient of 1ift distribution
of parallel-chord wings, particularly
towards the tips. It is popularly G
assumed that if a wing is too tapered in D
planform, then from a particular chord width the critical Reynolds
Number is not reached and consequently the 1ift falls off and the drag
increases rapidly.
This is probably why
so many people fly
parallel chord
models. However,
many experiments

\ have shown that at
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icients, because
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the pressures at
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Jjust about counter-balanced by the gains due to the turbulence caused
by the tip vortex. Diagram 5 shows clearly that for wings with
parallel chord or with straight taper, the maximum 1ift coefficient
value is considerably higher than the mean value. Because for A/2
wing sections the best coefficient of 1ift value lies just below the
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maximum, it shows that wings with a straight taper or with parallel
chord fly with a loss of 1ift which leads to a higher sinking speed.
The effects of the various parameters are not easy to calculate since
there is so little precise information available for model wing
sections. The figues given in the table below relate to a model with
an aspect ratio of 19, flying with a 1ift coefficient of 1.2.

Wing Profile Flight time Difference
Ellipse 186.5

Tapered 180.0 6.5
Rectangular 175.0 11:5
Rectangular—-tapered 185.5 3.0
Double tapered 185..0 1.5

The calculations were performed for the double tapered wing, and the
other profiles are shown for comparison. The table shows that a
parallel chord wing can have a loss of performance of just over 10
seconds compared with an elliptical planform wing. However, because
the angle of attack, which is proportional to the local 1ift coeffic-
ient, is high in the middle of the wing and smaller towards the tips
(becuase of the wash-out required for an elliptical 1ift distribution)
this guarantees that such a planform will have a good stalling charac-
teristic. This is also true of the wing with parallel centre panels
and tapered tips, which is probably the best compromise for all-
weather models, taking into account the structural problems, overall
performance and stalling characteristics. Even better performance

can be gained from the double-tapered wing, though it is more difficult
to build and does not have such good stalling characteristics . The
straight tapered wing, which is very often used by West German flyers,
has the worst stalling characteristics, average flight performance,
and, in addition, is not easy to build.

Residual drag

By residual drag we mean the drag of such components as the fuselage,
the tailplane, towhook, rubber bands, etc, which certainly don't
contribute to generating 1ift. The drag of the tailplane is consid-
ered in the section on flight stability which is to be published in
a later article.

Fuselage A«f%m‘/
The drag of the fuselage consists mainly ;égf Skt
of friction drag. Therefore one should ot

attempt to keep the fuselage surface area
as small as possible. However, this should &
should not be taken too far because the

fuselage must be sufficiently stiff both é
torsionally and in bending to maintain all

the correct relative positions. Resist-

ance to bending and torsional loading #1
increases with fuselage diameter cubed,

whereas the friction drag increases 2
linearly. The rear end of the fuselage
can therefore be built very light as long " + n
as the diameter is not too small. Diagram /2 3 4 S

8 shows the deterioration of flight time Atseyerpe Méfé«/

as a function of diameter.

Also important is the angle between the fuselage and the wing. Because
a considerable part of the fuselage is flying in the downdraught from
the wing, the downdraught having differing values depending on the
distance from the wing, then the side profile of the fuselage should
be in the form of a very flattened S. Because this is not very easy
to build, as a compromise one should set up the wing with some 4
degrees of incidence relative to the fuselage.

Interference drag

This is caused by mutual interference of components in the airstream.
Neighbouring components affect the air-flow and therefore the 1ift

and drag. The difference between the individual drags and the effect-
ive total drag is called the interference drag. It is possible to
have both negative and positive interference drag, and both can

occur in model flying - through use of these effects, the control-
line flyers use the lines in such a way that speed records have been
raised by about 30 kph.

For A/2's however, the interference drag is positive, which means

an increase in total drag. For this reason, one has to keep it as
small as possible by various means. For example, at the wing root
interference drag can be kept to a minimum if the wing is attached

to a narrow and thin pylon. A special spring attachment can reduce
the interference drag of the tailplane: construction details of this
will be given in the later articles which consider the more practical
aspects. Interference drag and loss of 1ift at the dihedral point
can be prevented by using elliptical dihedral. However, the problems
of building this type of wing are considerable. Wings with parallel
centre sections, and doble-tapered wings have a dihedral break chord
sufficiently large for the loss of 1ift to be minimal.

0dds and ends in the airstream

Levers, rubber bands, screws and similar things have a very small
Reynolds Number and consequently tend to have a large drag. Because
of this, one should attempt to keep their total area as small as
possible and to arrange them one behind the other to make use of
negative interference drag. However, this should not be taken to
extremes, and it is undoubtedly true that aerodynamic cleanliness
at the expense of practical functioning or handling does not give
any real advantage.

SPRINT, F1B by W Ghio

Walt Ghio has been an active FAI flyer in the true American spirit.
Last year he made the Wake team, though his name appears regularly in
the winners lists in several other classes. Two very similar Wake
model designs have been developed, and we present here one of them:
Sprint. In a forthcoming issue, it is our intention to publish the
other, Flux.

(to be continued)

Not shown on this drawing is the noseblock assembly. Walt uses a
Montreal-stop hub fabricated from aluminium, with hinged tubes for

the prop blades which allow adjustment of pitch angles. The nose-
block itself is turned from plexiglass, and a fixed T hook for the

in a tube, with a single ball journal at the front to take side and

end loads. As you will have gathered from the fact that a fixed rubber
hook is used, the model is wound with the prop on... Ho hum.

~ 60 -
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JOURNEES INTERNATIONALES DE VOL LIBRE EN POITOU 1978
Report by Michael Warren

13-15th August

As the first part of this year's FEuropean Grand Tour, two dozen British
flyers took themselves off to deepest France for the second of the now
annual Poitou Internationals. Eight countries were represented and

we enjoyed more than three days of sun and competition. The flying
field is huge, and consists, in the main, of farmland. The local
farmers were superbly co-operative and were rumoured to be getting the
harvest in quickly to help the contest - and not simply to protect
their crops. There were some problems, of course. No flying site is
perfect. But the tissue-puncturing stubble and the occasional areas

of head-high maize were a small price to pay for such a vast field.

The first afternoon was given over to a fairly informal chuck glider
contest. The rules were strange by British standards, but had several
supporters by the end of the afternoon. Each competitor had six
attempts to make a flight of 10 seconds; those who were successful
then had six attempts to make a flight of fifteen seconds, and so on
and so on. Thirty-three people took part in the contest and some of
the models were (to be polite about it) makeshift. A fair number of
British models were made on the day of the contest with wood kindly
supplied by either the Danish contingent or by Pierre Chausebourg.
Andrew Crisp used the same piece of wood to provide both the wing and
the fuselage of his model, and David Barnes carved a fuselage from a
hunk of scrap hardwood borrowed from the local rubbish dump. It was
all great fun, and the biggest surprise from the British point of view
was the success of a well-known bearded British Power flyer from Essex
(with instructions 'to be kept upright') in his first-ever HLG Comp...

The Wakefield day started overcast and a bit chilly, and fewer than
half of the competitors maxed in the first round. Until the fifth
round - by which time the weather was brighter but getting breezy -

it looked as though we were in for a six-man fly-off, but Tan Kaynes
and Jan Zetterdahl both dropped time in round six, and Cheneau and
Barberis of France dropped in round seven. So remained just Peter
Rasmussen of Denmark - who, some may know, flies completely left-
handed models — and Alain Landeau of France with full scores and
places in the fly-off. Neither had any problems with the four-minute
max, but Rasmussen (plus several other Danes and Pierre Chaussebourg)
took nearly an hour to find his model. Going for five minutes, neither
of them was ever in with a chance of maxing, and it was Landeau's
Russian-style forward fin model which clearly had the best air and won
by more than half a minute. So, first blood to the hosts...

The Power day dawned bright and clear and turned into a moderately
breezy and very hot day. Twenty-five flew, though two, including
Martyn Cowley, dropped out after non-max first round scores. Until
early afternoon it was a fairly predictable European Power contest,
with any inconsistent climb patterns often not mattering because of
the sheer engine power and the hot, thermally weather. Then curious
things started happening. First, Kgster's 'Speed Cream’ (FFn 77/07)
spiraled in from the top of the climb for a sickening 23 second flight
then his reserve (on a downwind trimming flight) did the same. With ’
Thomas out of contention, there were only three left for a possible
fly-off: Hans Lindholm of Sweden; Heideman from West Germany; and our
own Ken Faux. In the sixth round, Lindholm put in a flight élmost

an exact repeat of Kgster's — a good climb followed by a slow spiral
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to the ground. By the end of the contest at least six models had
done the same thing. It was suggested that the heat - which was
considerable by this time - was warping the models, but the pattern
of disaster was so consistent that this seems unlikely. Violent
thermal activity was a more likely cause of the trouble.

By the end of the sixth round only Faux had a full house and he was
clearly in a determined mood. Twice he prepared to fly but was not
happy with his engine and/or the weather. When at least he did take
to the air it was into a splendid thermal and certain victory. Ken
celebrated with another bottle of Kantenbrau beer and Hans Lindholm
was the first to congratulate him.

There was only one max in the first A/2 round, flown in chilly, half-
overcast conditions. It was clearly going to he a competition where,
even for top place, seconds here or there could be important - and
there were several Britons in with a good chance. Mike Fantham was
going very well for four rounds, then blew it completely. Gary Madelin,
after a poor start, maxed in each of the last five rounds which were
flown in very breezy conditions indeed. But it was Steve Marriot,
after six months residence in the heat of the Middle East, who won
with superbly consistent flying - and this in his first contest of
1978! His model is well worn and not neatly repaired, but it is
flown and flies very well indeed.

And (with apologies to those who think that FFn should contain only
the scientific and the factual) a few more personal memories of Poitou...

% The social side of the meeting was superb and (by comparison with
the following weekend) very cheap. The food was good and there
was enough booze and hysteria to ensure that Poitou '78 will be
long remembered.

% There were some timekeeper problems at the meeting: both Fantham
and Crisp had troubles. Some of 'les chronos' were reluctant to
use hinoculars when necessary and one or two wanted to remain
seated even when the models were down near a rather murky skyline.
On the other hand, at least the timekeepers at Poitou were sober -
but more of this in the next report from Marigny.

* The camp site adjoined a school and offered only minimal facilities:
1oos and cold water. Things should be better next year though,
with the nearby swimming pool and its showers open during the
evenings as well as during the day.

% Flying on a pole with two English and six Frenchmen was an inter-
esting experience. In true democratic style, the British draw lots
at these events, divide the available vound time by the number of
competitors and thus have a fixed slot of a fixed length in which
to fly. Not so the French. They fly when they want to, and if
two people clash, one of them backs down or changes his mind. It
seems to work for them; they couldn't get the point of the British-
style draw at all.

¥ 1 have the feeling that there will be a fair number of British
flyers at Poitou in 1979. It was a good meeting and I think
deserves increasing support. The morning after the final open
air banquet, a few people set out for England and the rain, but
more of us turned north-east, for more sun and the next weekend's
Pierre Trebod...

Results over the page...



Results SMAE TWO-DAY FAI MEET Barkston Heath, 19-20th August
Glider, FI1A A thip ?eeti?g this, wiih soOmany_pegp%e %Q ihg EuropeaglmajnSaud for
——'——“*T‘—“ y | _ 1077 open international events. reganise y Mick Duce, problems becan as
1 Marriot GB 152 138 ig? igg %:8 igg igg E i;?; soon as contestants arrived; the grain harvesting was only aboul a half
2 Wilkening D 135 180 ‘5 180 180 134 180 - 1;74 completed, and, naturally, downwind of the launch site the standing
3 Qvarnstrom S }90 102 1§0 180 180 127 180 - 1166 corn could be found! Inspite of limiting the maximum to 150 seconds
é quSp & 139 150 120 180 180 111 180 — 1141 for the four Saturday rounds, a considerable number of models dis—
5 Ferero F 130 18? T 180 180 105 180 = 1130 appeared. Unfortunately, several retrievers made over-zealous attempts
6 Brochqrd ﬁ 16? ]3; lig 180 180 156 180 - 1129 to find their wayward machines and caused considerable ageravation to
7 Madelin QB 12’ 97 180 1é0 180 180 180 B 1105 the farming community: even short-staple grain is difficult to pick up
8 De Boer NL 121 2; 1:0 180 1;0 o 180 = 110k in a combine if the stems are broken. The weather on the Saturday was
9 Leleux F 170 162 5 180 66 1;6 180 — 1080 sunny, thermally and gently breezy. Sunday brought the rain during the
10 Buge b 11? 148 {‘0 120 72 129 iéO - 1079 early hours of the morning, plus a certain amount of mist in rounds
11 Fantham i 16) 1H2 o 1é0 10 180 180 = 105A five and six, causing timetable modifications. A pleasant enough comp-
12 Dowsett GB 110 14 %5 Tin etition in a relaxed atmosphere, but are we doing ourselves any good
number flying 76 73 66 57 42 34 j% by flying 3 m@nute FAI events in the midst of an arable farming area
maxes 1 26 38 5% 17 14 23 during the height of summer?
Wakefield, F1B Glider, F1A 19 flew
1 B Baines 1129 3 E Tyson 1005 5 M Dilly 935
1 Landeau F 1260 + 240 + ? - . L ysen. . \
2 Rasmussen DK 1260 + 240 + ; 2 A Cordes 1049 4 J Bailey 958
5 Barberis F 180 180 180 180 180 180 128 = 1208 Wakefield, FI1B 10 flew
4 Kaynes GB 180 180 180 180 180 162 142 = 1204 1 J Bailey 1115 3 A Wells 986 5 J Hanson 758
5 Matherat F 180 180 116 180 180 180 180 = 1196 2 J 0'Donnell 988 4 M Woodhouse S6%
6 Cheneau F 180 180 180 180 180 180 113 = 1195 P s
: - ower, FI1C 3 flew
7 Jack GB 149 180 171 180 180 180 123 = 11653 2xes, S ! ‘ i ~ .
8 Zetterdahl S 180 180 180 180 180 80 180 = 1160 1 P Harris 822 2 L Moore 691 3 J Sayer 259
number flying 47 56 45 gq 13 40 39 CONCERNING NEXT YEAR'S WORLD CHAMPIONSHIPS
maxes 18 il 23 2? 2? 22 1? We have received the following letter from Martin Dilly:
full houses 3 ¢ 2
"In view of the fact that the Yugoslav team for the World Gliding y
Power, FI1C Championships at Chateauroux, France has just been withdrawn because
1 Faux GB 1260 of South Africa's participation at the event, are we perhaps in for a
— = . 5 - - o1~ surprise at the December CIAM meeting, when the Yugoslav offer to
[s e § 80 = : z 5 :
f gi;g:mig E g %?8 i:g %ig %;g i:g igg 188 }iéé host the 1979 Free Flight Champs is due to be finally approved?
J < 2] C o d 2 « C =
4 Monks GB 180 180 180 g1 180 180 180 = 1171 "Fin readers will recall that Rumania's offer to hold the Indoor Champ-
5 Boutillier F 180 170 180 180 180 100 180 = 1170 ionships at Slanic included a request for "an assurance that no
6 Hubler D 180 120 180 180 170 180 129 = 1139 South African team would be taking part." Although Indoor is not
; flown in South Africa, the Rumanian proviso meant that their offer
% 2l [y ke 4 < [~ ’
nugb&x flying iﬁ fé i? ig ig 12 }i had to be rejected, since the FAI statutes require that all world
Ta?ial ? p i 5 5 1 1 championships must be open to teams from any member nation of the
u 101 3e 8 ? h ¢ FAI. The 1967 event at Sazena in Czechoslovakia was in fact subse-
Coupe diliver. K1 D iian sy e b s ot e
zech gov 2 y visas ST Leam,
1 Boutillier (F), 600 = fly-off; 2 Buisson (F), 600; 3 Nikitenko (F), . b h ! ! .
556; 4 Delcroix (F), 584; 5 Rapin (F), 582; 6 Valot (F), 573. 37 flew B L e DB i B e
a first flight, 12 maxed; 35 flew a second flight, 26 maxed; 31 flew CIiMpgSSl 1t1 ¥ ?11t1bla iount}) 2 f;fl9g t?,foé the“/)_Champs,
a third flight, 24 maxed; 31 flew a fourth flight, 18 maxed; 30 flew A de)egates willpeed to eome, te Daris ihis December with sohe
a fifth flight, 12 maxed. pretty firm offers, just in case we find that the Yugoslav offer
B has strings attached to it. Six months is very little time to make
HLG arrangements for an event like this if we all wait till December
e =2 before we start thinking what to do next.
33 flew, making 15 seconds; 32 made 20 seconds; 31 made 25 seconds;
26 made 30 seconds; 19 made 35 seconds; 16 made 40 seconds; 12 made "Incidentally, British readers might be interestgd tg know that, under
45 seconds; 11 made 50 seconds; 5 made 55 seconds; 4 made 60 seconds; the G}engagles.Agreement, no governmept grant gld via the Sporps
1 made 65 seconds. Results: 1 Fradin (F), 65; 2 Qvarnstrom (s), 59; CounC}l is avallable'to any sport taking part in a world championship
3 Faux (GB), 47; 4 Fantham (GB), 44; 5 Rasmussen (DK), 6 Millet (F). at which a South African team competes."
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