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Foreword by the President of OSTIV

It was a sunny summer afternoon, June 19th, 1958, when the
OSTIV opened the secretariat of the VIIth Congress near the
entrance of Leszno airfield in Poland. The world gliding
championships had been going on for three days and there
was a constant stream of glider pilots, ground crews and
visitors past the open window over the “OSTIV SECRE-
TARIAT” sign, well-remembered by many participants in
former world championships and OSTIV Congresses. In the
cosy office behind the window, the OSTIV Sccretary and his
assistant were busy giving out all kinds of information and,
as always, selling OSTIV Publications—a familiar picture to
the caravan of people who would not miss the world gliding
championships and the OSTIV Congresses for anything.

Then Miss Betsy Woodward came into the office, the first
copy of “The World’s Sailplanes’ in her hand. She gave it to
me unceremoniously and said briefly and businesslike: “Let’s
open an order list and advertise this new OSTIV publication
like anything. We’ve got a lot of gliding people here from all
over the world, and we’d better use the opportunity...”

There was a rush of orders for the new book and all 2000
copies were sold out completely in 18 months. Even today we
are still getting orders for “The World’s Sailplanes” every
week.

The first edition of “The World’s Sailplanes” was compiled
under the auspices and with co-operation of the OSTIV, but
the personal initiative was Miss Betsy Woodward’s, who also
had it published at her own expense.

When the edition was sold out, the OSTIV board decided
to publish the second volume themselves.

Mr. B. S. Shenstone, editor of the OSTIV Section in AERO
REVUE —the official OSTIV organ—was willing to head the
editorial staff and Mr. K. G. Wilkinson agreed to edit the
technical data and drawings which had been received. Mr.
A. Stirnemann, AERO REVUE chief editor, again consented
to see to the printing and the layout of the book.

Now that this new book, “The World’s Sailplanes 11", 1s
lying before me, I must say that these three people have done
an excellent job, for which all the world’s gliding enthusiasts
owe them a great debt of gratitude.

As decided by the OSTIV board, the present volume does
not contain types of sailplanes which were included in the
first edition. Moreover, the second volume is more liberal in
arrangement and design.

I hope that “The World’s Sailplanes II” will find the same
or even better reception than its predecessor, so that our
organisation will feel encouraged to continue this work in the
future, i.e. to collect data on the newest types of sailplanes,
print them in AERO REVUE, and publish them in new
volumes of “The World’s Sailplanes”.

Bearing in mind the saying of the great founder of com-
mercial aviation, my compatriot the late Dr. Albert Plesman,
that “whatever you put your heart into, succeeds”, I am sure
this OSTIV publication will be another big success. The
loving care Messrs. Shenstone, Wilkinson and Stirnemann
have given to its creation, is a sure guarantee of this.

L. A. DE LANGE
President of OSTIV



Technical Introduction

This volume is a continuation of the book published in 1958.
It does not repeat data on sailplanes published in the first
book, although some later marks of formerly published types
are described when the changes made are important.

This volume also contains data from several countries not
represented in the 1958 book. These additional countries are:
Australia, Bulgaria, Canada, China, Czechoslovakia, India,
Japan, Rumania, Russia, South Africa.

The data presented are those sent in by the designers or
representative organizations. They were not blindly accepted
by the editors and in many cases were returned for revision.
Sometimes the revisions never came back to us, which ex-
plains some of the gaps in the data. However all the data
published are designers’ data and therefore only as accurate
as the designers. Most of the performance data are calcu-
lated, and there is no lack of optimism in this book.

Readers may wonder why some particular sailplanes are
missing. We should also like to know. Maybe some designers
are lazy and cannot bring themselves to the point of sending

in data even when begged to do so. Others apparently feel
that the only types worth describing are those that are for
export sale. Both categories lost something by thus hiding
their lights under bushels.

Even so, we have been able to collect data for more sail-
planes than could be printed before the deadline, which indi-
cates that a third volume will probably be published some
day.

The format of this second volume is larger, in an effort to
answer criticisms that the 3-view drawings in the 1958 volume
were too small to be of use. The result is that this volume
should be of greater use to designers, but can no longer be
carried in a pocket.

We are grateful for the help given us by a number of people,
particularly Bruce Carmichael, Hans Zacher and Elemer
Racz. But without the loving care with which our data were
handled, laid out and translated into print by Alex Stirne-
mann, this book would never have appeared.

THE EDITORS















from Dr. Raspet’s work. Since the war OSTIV, successor of
ISTUS, has had considerable success in collecting and
disseminating technical and scientific information from
various countries. OSTIV has also in co-operation with
FAI-CVSM resurrected the idea of standard sailplanes and
brought it to everyone’s attention. It is generally recognised
that the development of high performance sailplanes without
cost limitations is hardly in the interest of club operations.
Clubs require a simple and cheap sailplane, but also one
with a good performance. In 1960 and 1962 OSTIV Prizes
were given for two sailplanes which were considered to have
fulfilled the requirements in the best sense. These were
R.Kaiser’s “KA-6” and R.Kunz’s “Standard Austria”.

That the Standard Class fills a need and is competitive is
clearly shown by the increasing proportion of Standard Class
Sailplanes in World Championships.

Structural development of sailplanes

In the earlier part of this review a general picture of the
development was sketched in terms of persons and sail-
plane types. We shall now examine how some of the struc-
tural groups changed with time, and we recognise the fact
that some elements developed from a primitive through a
complex form to a final simple solution (undercarriages for
example). In other cases the shape often changes as in the
case of wing sections, and here many difficult problems have
been attacked without finding satisfactory solutions, as in
the search for methods of continuously varying camber.
Finally we find characteristics that gradually disappear,
such as the tendency to copy the cranked type of bird’s wing.
One can clearly see how the rush of development in the
twenties, the refinement of shape and the tentative approaches
to the achievable limits in the thirties took place. Since 1950,
great attention has been paid to improvement of surface
finish and to new constructional methods with new materials.
Thus, we now gradually approach the sort of sailplane which
perhaps has already taken on some kind of standard form.

The wing is of fundamental importance for the performance
and flying characteristics of sailplanes. Originally it may have
been folding, extensively braced or strutted, or approximating
to bird or bat shape. In 1910 it was often of rectangular plan.
In the twenties, apart from a few straight tapered wings,
the elliptical plan form was favoured until it was recognised
that a carefully designed straight taper could be practically
as good aerodynamically and had considerable manufacturing
advantages. Since “Vampyr” and “Konsul” the cantilever
wing has been almost taken for granted, even though up
to 1930 struts were used from time to time.

Experience in World War I showed that biplanes were
very manoeuvrable. For this reason up to 1924 biplanes were
still appearing in gliding contests. From then onwards the
monoplane (initially high-wing) took over. “Fafnir I”” (1930)
whose cranked wing was in the shoulder position was widely
copied as late as 1950. But even the DFS school with the
“Weihe” and “Meise” returned to the tapered uncranked
wing. The very heavily tapered wings disappeared and taper
settled down to a maximum of 1:3 which has proved to
be safe in stalling and in addition does not result in too low
values of Reynold’s Number at the wing tips.

Although at the first Rhon competitions a few sailplanes
with wings of bamboo and cardboard appeared, after 1922
they were mainly of pine or spruce and plywood. Before

World War 11, there were already a few all-metal satlplanes
and recently glass-fibre reinforced plastics, foam plastics, etc.
have been used. The common two spar wing, popular in
World War I disappeared quite quickly as soon as the
“Vampyr” with only one spar and a torsion-resistant nose
showed the way to go. In addition it happened to be largely
a statically determinate type of structure. In recent times
the shell type of wing with laminar wing sections has rapidly
increased in importance. Wings are most often 2-piece.
Although up to about 1928 3-piece wings were used for ease
of transport, they are sometimes still used for other reasons.

Whereas the first gliders used uncambered wings, camber
was used since Lilienthal, and in about 1910, exaggerated
wing sections were designed, some even with thickened
leading edges. After World War I, the Joukowsky sections
were quickly adopted, followed by those tested in Gottingen
and from 1933 including those from the NACA. Since 1950
the NACA laminar sections and those originated by Eppler
and Wortmann became widely used. Since in choosing a
wing section, not only its aerodynamic characteristics but
also its structural application must be considered, the maxi-
mum thickness, its chord location and the area enclosed
forward of this point can sometimes be decisive. Fig.21

1860
1895 /(_'\\-\ Lilienthal
1910 \ FSV5
1922 ‘ Go 482
1925 ‘ G6 535
1930 ‘ -GG 549
1940 - NACA 23 012
1950 .‘ NACA 63,-618
1958 - ECB86(-3)-914
Fig. 21 Characteristic Sailplane Wing Sections

shows a series of wing sections characteristic of their times
and which have been used by sailplanes. By changing the
camber or by controlling the trailing edge position, one had
hopes of attaining high maximum lift coefficients and thereby
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lower landing speeds. Just as many attempts to produce
adjustable wing sections were made in the fifties as in the
twenties. Because of the complexity of the mechanisms,
the often rather high control forces required and other things
they have never been quite satisfactory. Camber changing
flaps used often since about 1935 can be better. They cause,
however, complex structure, weight and greater cost. For this
reason such flaps are not considered desirable for the Stand-
ard Class.

Wing loadings have risen from about 6 kp/m2 to about
30 kp/m2 and sometimes even higher. Fig.22 shows the
increase of wing loading over the years. The early spans were
of the order of 7 m, grew to 10 m to 12 m at the first Rhon
Contest, were taken to 18 m by “Konsul” but have seldom
been greater than 20 m. The present day tendency is more
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in the direction of 15 to 17 m rather than to 19 to 20 m
because ground handling and manoeuvrability in the air
suffer with large spans. Stiffness and flutter requirements also
tend to limit the span. Attempts have been made to approach
limiting conditions either by large span as in “E. 9”, “Aus-
tria” by Kiipper, and “Horten VI” or by increasing aspect
ratio, the figure of 33 having been reached. Fig.23 and 24
show the trend over the years. The wing load factor used
to be very low, as neither heavy gusts nor sharp pull-ups
were taken into account. Not until the thirties did one get
away from ultimate load factors of the order of 6 to 7.5 or 9.
This order of factor is likely to remain unless unusual loads
are to be encountered, as in wave soaring, which may demand
higher values. The OSTIV Standard Class Airworthiness
Requirements use a factor of 8.

With the increase in sailplane performance, achieved by
reducing drag and increasing wing loading, it became neces-
sary to be able to increase drag at the pilot’s wish, to prevent
overspeeding and also during approach and landing. In the
case of “Fledermaus” with vertical wing endplates and in
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Kiipper’s “Austria™ with twin rudders, the gliding angle
could be controlled by operating these surfaces in opposite
directions. The effect was rather small. Similarly unsatis-
factory were retractable fuselage mounted airbrakes and
hinged wing leading edges (tried first on “ObsUrubu”).
In 1934 the DFS developed spoilers which were installed
only on the wing top surface and finally the airbrakes which
were located on both top and bottom surfaces. By these
means a valuable contribution was made toward improving
safety. These brakes have been developed into many forms
and today are used on almost all sailplanes. Unfortunately
they disturb the wing surface just in the area where it is
particularly important to retain laminar boundary layer
conditions. For these reasons the best high performance
sailplanes are equipped with braking parachutes in the tail
which are used mainly for shortening the landing run and
not for adjusting the glide, as they are seldom adjustable or
retractable.

There has always been interest in the development of tail-
less or all-wing sailplanes. Even the 1906 Etrich and Wels
glider shaped like a Zanonia seed was tailless. Up to 1922
there was Wenk’s “Weltensegler” and “Charlotte”, in 1925
the “Parabola” and later the all-wing types by Kiipper and
the Horten brothers. In the DFS Lippisch also was active
in developing a series of similar types under the family name
of “Storch” and later his first Delta wing (1930). In recent
times Fauvel’s unswept all-wing types have been successful.
Whether the performance and flying qualities of all-wing
aircraft are generally satisfactory compared to normal air-
craft types, is not yet clear.

Naturally, the first hang gliders had open fuselages. The
Wright brothers biplanes had nothing that could be called
a fuselage. The pilot just lay on the lower wing. Gradually
and in parallel with the hang glider, gliders with a seated
pilot came into use, but the fuselages were still open. The
control surface supports were mostly of girder construction.
At the first Rhon competition fusclages of boat or nacelle
form appeared and shortly thereafter the angular plywood
fuselage, which covered more and more of the pilot until
at last only his head protruded. The slender fuselage of
elliptical cross-section first appeared in 1923 and has remained
in favour up to the present. Only the fairing-in of the pilot
has developed from no windscreen to a simple windscreen
and then to plywood head fairing with side windows, thence
to more or less angular transparent fairings and finally to
blown plastic canopies which nowadays usually are integral
with the fuselage shape. At the same time many attempts
were made to integrate wing and fuselage with special fairings
and shapes to reduce drag and to avoid irregularities in the
spanwise lift distribution. The lengthening fuselages were
a good thing for flying qualities, as both damping, general
stability and controllability were improved. Materials used
were initially wood and plywood, but from 1935 onwards,
the welded stecl tube fuselage came into use. In addition
to these two continuing types of structure, metal-skinned and
plastic fuselage have more recently come to the fore.

Even in the early days, two-seaters were built. Their
suitabilitiy for pilot training is beyond argument. Fokker
flew his 2-seat biplane in 1921. 1923 saw “Margarete” and
later the “Cothen™ and several other one-off types appeared.
In 1932 the “Milan” appeared; a high performance 2-seater
with steel tube fuselage. But up to 1935, only single seat
training was used. At this moment Jacobs of the DFS designed



the tandem “Kranich” which with Hirth’s side-by-side
“Goevier” were used for many years for dual training and
thereby revolutionized training methods. They also broke
a number of world records. The Russian “Stakanovitch”
did the same. By 1950 a large number of 2-seaters were
designed including the American wartime TG series of which
several hundred were built. At present this activity has waned,
possibly due to market saturation, but maybe because they
are no longer included in World Championships.

The first hang gliders had fixed empennages, control being
by shifting the pilot’s body. Chanute was the first to use a
moving empennage and the first lateral control was the
Wright brothers’ wing warping. The aspect ratio of the first
bird-like tails became gradually greater as time went by and
today is between 4 and 5 with 2 maximum of 8. The moving
control surfaces are usually mass-balanced and equipped
with trimmers. Ailerons were originally rather ineffective
and suffered from adverse aileron drag yawing movements,
the attempted cure being aileron differential. In addition to
differential, an aileron-rudder coupling was tried which
increased differential with rudder angle. Nowadays a moder-
ate differential is used without complex mechanisms since
the ailerons are relatively smaller, more carefully designed,
and the wings are torsionally stiffer thus avoiding aileron
reversal at lower speeds. In addition to normal controls with
fixed and movable surfaces, all-moving surfaces and half-
moving surfaces are used. These latter consisted of a normal
moving surface aft of a tailplane or fin which also moved,
but only about half the angle of the main moving surface.
With this arrangement one hoped to reduce the drag due
to operating the controls. During the time when one still
hoped to be able to soar dynamically (1920 to 1923) many
wings were pivoted so that they could move in pitch and thus
could achieve a rapid change of incidence. The ordinary
form of empennage is the cruciform one. The butterfly or
vee tail was first used in 1938 and since 1950 has been quite
widely adopted, because one hoped for some performance
advantage and greater ground clearance. It now appears
that the T tail may also become more widely used.

It is fair to say that some of the aircraft forms which have
fallen by the wayside have fallen because of control problems.
Instances are the above mentioned tailless types, tail-first
and tandem-wing arrangements. Only a few have achieved
true success and been generally satisfactory. There has been
no lack of attempts to find optimum solutions during the
whole period under consideration. Only the Wright tail-
first and the Peyret tandem were successful, but as far form is
concerned had no influence on the general direction of
development.

There is little to say about control mechanisms. The
stick-pedal controls are usual, but now and again we still
come across a form of wheel control in very narrow fuselages.
The control surfaces were formerly usually operated by
cables, but in recent times we see more of them push-pull
rod operated, which has advantages from the stiffness and
temperature sensitivity points of view.

The undercarriage on hang gliders consisted naturally
of the pilot’s legs, until the Wright brothers introduced two
side-by-side skids. Even though skids were known to be
suitable, gliders even after World War 1 tended to use
aeroplane type wheeled undercarriages with high pressure
tires. Even Klemperer’s twin skids on the “Blaue Maus” and

“Vampyr’s” tricycle football chassis which were both

successful were not enough to kill the wheeled undercarriage.
However since 1925, the central skid became general and
not until about 1935 was a droppable wheeled chassis used
in aerotow to reduce the take-off run. This development
brought with it however, certain difficulties and as a result
the fixed central (usually braked) wheel took its place. Parallel
developments of the single wheel took place in USA where
towing off hard runways made a wheel essential. Unfortunately
neither landing or landing run characteristics are perfectly
satisfactory because of insufficient shock absorption and
damping. The retractable undercarriage has been successful
in several installations, but it has disadvantages with respect
to weight, space requirement and cost.

The undercarriage is closely associated with the method
of take-off. The hang glider pilot ran along on his own legs,
although later he was assisted by being pulled up by a hemp-
en rope. The Rhon contests produced the shock cord or
bungy catapult take-off, and in 1930 the auto-tow and winch
launching came from the USA. Shortly thereafter the
aerotow became generally used, and great attention was paid
to the arrangement and attachment points of the cable.
Winch launching and aerotow made gliding possible over
flat country, whereas it had heretofore been dependent on
hills and dunes. These developments had a great influence
on the use of thermals and hence on the average sailplane
performance. Other take-off methods such as rockets,
auxiliary engines etc. will not be discussed here because they
make the sailplane into a powered glider and that is another
subject.

Although the primary concerns of this article are only
those sailplanes which showed the way to the future, two
quite different subjects must be discussed because of their
influence on development: sailplane series production and
the development of primary trainers and advanced trainers.

Until the end of the twenties almost all sailplanes were
one-off jobs. Duplicates were hardly ever built, the next
machine being always an improvement on the original even
though externally very similar, as in the case of Klemperer’s
“Schwarzer Teufel” and “Blaue Maus”. The successes and
the classical shape of the “Darmstadt” caused (as already
mentioned) many similar machines to be built in the Darm-
stadt School, one of which the “Westpreussen” was probably
the first to be built in series to drawings. It then occurred
to the RRG (later DFS) under Lippisch that it would be
most advantageous to produce well worked-out and cheap
drawings of a high performance sailplane in addition to
drawings for trainers such as Zogling. It was intended
thereby to widen the interest in advanced soaring. The result
was the “Professor” and it was followed in the thirties by
Jacob’s “Rhonadler”, “Rhonbussard”, and “Rhénsperber”
and Rirth’s “Minimoa” and many others whose numbers
in all countries grew considerably just before World War I1.
In many cases they were slight modifications of successful
contest sailplanes. The sailplanes produced in those times
were still to be found competing after the war in National
and International contests up to 1960. But that year they
were overtaken numerically by the Standard Class sailplanes
as these with their improving performance came into wide
use.

Training and practice sailplanes had long before been
built in series. The first sailplane pilots were old wartime
pilots, but very soon it was necessary to teach the younger
generation. As they improved in performance the sail-
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planes became more costly. Thus the necessity for something
between the trainer and the high performance sailplane
became obvious to reduce the risk of damaging the latter.
The experience gathered with hang gliders and early seated
gliders, mostly biplanes, was gradually applied and augmented
through the “Hol’'s der Teufel”, “Pegasus”, “Zogling”,
“Grunau 9” to the “SG-38”". In many lands such examples
were followed and open primaries designed, usually with
girder fuselage and braced wing. But they have disappeared
because instruction is nowadays almost always done in
two-seaters.

It is not quite the same for practice sailplanes. The original
prototype was probably Akaflieg Darmstadt’s “Edith”.
It was a braced high wing type with an angular fuselage.
Through the RRG developments “Bremen”. “Priifling” and
“Falke” came Hirth’s “Grunau Baby” which sometimes in
modified form, spread all over the world. By now they have
been replaced by better sailplanes with gliding angles better
than 1:20 because most of the instruction is done on two-
seaters with better gliding angles, and the use of air brakes
enables even high performance sailplanes to be easily
handled.

The improvement in performance over the past 50 years
and particularly from 1920 to 1935 is so well known that
it is hardly worth special mention. But there are one or two
points worth discussion. The performance figures given in
the literature are mostly calculated and often only guessed.
Only a few flight measurements, which are difficult and
expensive to produce, have been published to enable a true
picture of actual achievements to be seen. Data given in
brochures and type descriptions are, sad to relate, fixed
more with possible sales in mind than a desire for truth.
They tend to be about 209/ optimistic. If we now examine
the true development of performance we must fall back on
the scant published test data. In Fig.25 several polars of

0 25 50 75 100 125 150
V tkm/h}
05t T T T
- z. \<¢h\
r’\ /. ~
™ .

s \Ns
S
. X NN
20 N Phénix
\ D28
25

30 \
Yampyr

Fafnir

LAALZY

Fig. 25 Measured Polars for a Few Sailplanes (see Bibliography)

characteristic sailplanes of various vintages are drawn. One
can see how the speed polar of “Vampyr” (calculated from
wind tunnel model tests) was greatly improved upon at the
high end of the speed range, 11 years later by the “Wind-
spiel” of about the same span. The increase of span from
12 to 19 meters with its influence on the speed polars is
shown clearly for “Fafnir II”, a contemporary of “Wind-
spiel” and which had a remarkably high speed performance
for its time. Five years later performance was improved
even more as the polar of the Darmstadt “D-30" indicates.
After the war further major improvements were made as
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a result of Dr. Raspet's research. The “RJ-5" had a better
high speed performance, but was not able to fly very slowly
because of its high wing loading. The “Phoenix”, with a
lower wing loading, achieved a wider speed range which
extended particularly to the lower speeds. This was achieved
by careful wing section choice and a very refined general
form.
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Fig. 26 Improvement in Gliding Angles Fig. 27 Reduction of Sinking Speeds

As Fig.26 and 27 show, the best gliding angle increased
from about 10 to about 40 while the minimum sinking speed
decreased from about 1 m/sec to 0.5 m/sec. However the
present day averages are L/D of 32 and a sink of 0.65 m/sec.
Further improvements are hardly likely to come quickly as
a 109, improvement would require great effort and cost.
After all, the pilot has an irreducible size, and his accomo-

w dation and weight cannot be
"'P'A changed. As far as size of sail-
500 plane is concerned (Fig.28)
(Span and weight) there are
400 limits as already mentioned.

/ Changes and improvements
,/ 4 can only be made on wing sec-

Phénix. tions, surface quality, leaks,
gaps, and fairings, all of which
mean endless detail labour.
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Flying qualities improvement has more scope than per-
formance improvement and is more important for the wider
extension of soaring. Controls and control surfaces have
been discussed above. Manoeuvrability dependent on rudder
and ailerons left much to be desired in the early days. One
reason was the short tail arm especially for the rudder which
is often too small and of low aspect ratio. Ailerons were
bad because of oversize and adverse yawing movements and
caused reversal effects because of inadequate wing torsional
stiffness. Recently these difficulties have been mostly over-
come because fuselages have become longer and the wing
stiffness increased almost automatically because of the urge
toward laminar flow conditions requiring a stiff wing covering.
Stalling characteristics are relatively harmless because of
more conservative taper combined with better rudders and
ailerons. One always knew that good all-round stability
would make handling easier. Slight spiral instability and
neutral stick-fixed stability are no burden.



Not unconnected with flying qualities are the cockpit
Flesign and the equipment. Here a certain degree of standard-
1sation has developed, but one should not conceal the fact
that the accommodation of persons in sailplanes has always
been assumed to be a job having nothing to do with sailplane
design or performance improvement. The shape of the seat
is often considered a minor detail and little attention has
been paid to minimising the effects of accidents. Here there
is still a broad field for the sailplane designer who should
provide the pilot with comforts through a well shaped and
adjustable seat in addition to protection in case of heavy
landings.

Ideal flying qualities and the highest performance are
hardly achievable simultaneously, because the various
requirements are to some extent inconsistent. The art is
to find a good compromise. That this is possible has been
proved now and again, that it is very difficult to attain is
indicated by inadequate flying qualities in many a high
performance sailplane. Sad but true.

Concluding remarks

Only a few of the hundreds of sailplanes developed over the
years have been mentioned above. All those mentioned
made some important contribution to the development of
sailplanes and soaring. Many of them achieved world records,
but many more had the duty of building up and strengthening
the development of training and intermediate sailplanes.

Unfortunately, it has not been possible to give due credit
to all countries where sailplanes have been built, because
in view of the limited time available for the writing of this
review, the requisite data and photographs could not be
obtained in spite of making special efforts to do so. The
examples given on the basis of German sailplanes will have
to do for many other, sometimes better, sailplanes from
other countries. For the period after 1945, we have now in
the two volumes of “The World’s Sailplanes” a source of
data as objective as it is possible to produce.

The technical section of OSTIV and the writer would be
gratified if these first attempts at collecting data were to
produce a lively response so that responsible technical
experts would send in photographs, drawings, descriptions

and data on the technically most important sailplanes of
every country. In the third volume of “The World’s Sail-
planes” we could then be sure of getting together the most
important and interesting sailplanes from the entire world.
I should not like to end this review without thanking
B.S.Shenstone for his encouragement and good advice and
particularly for his efforts resulting in this translation.
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Type designation

Country of design
Designer . . . .. .. .. ... ..
Date of first flight of prototype
Number produced

..........

..........

Wings

Aspect ratio(b2/s) . . . . . . . . . .
Wing rootchord (Cr) . . . . . . . . .
Wing tipchord (Cy) . . . . . . . . . .
Mean chord (C = s/y)
Wing section, root
Wing section, mid
Wing section, tip . . . . . . . . . ..
Dihedral . . . . . . . . ... .. ..
Vachordsweep . . . . . . . . .. ..
Aero. twist root/tip
Taper ratio (C¢/Cy) . . . . . . . . ..
Construction . . . . . . . . . . . ..

..........

Ailerons

Type
Span (total)
Area (total)
Meanchord . . . . . . . . . . . ..
Max. deflectionup . . . . . . . . . .
Max. deflection down
Mass balance degree . . . . . . . . .
Construction . . . . . . . . . . . ..

.............

Horizontal tail

1 «
Area of elevator and fixed tail (S°)

Area of elevator
Max. deflectionup . . . . . . . . ..
Max. deflection down
Aerofoil section. . . . . . . . . . ..
Mass balance degree
Tail arm (from 14 [1°] chord m.a.c. wing to
4 chord m.a.c. tail). . . . . . . . ..
Elevator trimming method . . . . . . .
Horizontal tail volume coefficient (S’1’/SC)
Construction . . . . . . . . . . . ..

...........
.........

.........

Vertical tail

Areaof finandrudder. . . . . . . . .
Areaofrudder . . . . . . . . . . ..
Aspect ratio
Taillarm . . . . . . . . . . . . . ..
Max. deflection . . . . . . . . . . ..
Aerofoil section. . . . . . . . . . ..
Aerodynamic balance
Construction . . . . . . . . . . . ..

.............

.........

Fuselage

Max. width
Max. height (at cockpit)
Overall length
Max. cross section. . . . . . . . . . .
Number of seats/arrangement. . . . . .
Undercarriage type

.............

............

ES 52 Mk IV Kookaburra
Australia

Edmund Schneider

1952

Approx. 30 (incl. 4

ES 52 Mk IV)

11,7m

15 m2

9,13

1,6 m

09m

1,28 m

GO 549

Go6 549

M 12

30

00

3,25°

0,56

Single spar wooden canti-
lever structure. Leading
edge ply torsion box. 75 %
fabric covering, Spruce
ribs spaced 0,305 m

Plain

2X%X2,75m

1,87 m?

0,34 m

32°

16°

Nil

Wooden framework,
fabric covered. Ribs
spaced 0,305 m

3,10 m

2,24 m

1,03 m?
2214°

2214°
Symmetrical
Nil

42m

Tab

0,49

Wood. Ply covered tail-
plane. Fabric covered ele-
vator.Ribsspaced 0,305 m

0,920 m?

0,782 m*

2,06

49 m

4 23°

Symmetrical
Unshielded horn
Wood. Ply covered fin.
Fabric covered rudder

2 staggered tandem
Fixed sprung wheel. No
brakes. Fixed rubber
mounted skid

Construction . . . . .

Lift increasing devices

Type

Drag producing devices

Type . . . . . . . . .
Span (total)
Area
Location, % ofchord . . . . . . . . .
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.?

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Instruments . . . . . . . . . . . ..
Equipped weight
Flying weight. . . . . . . . . . . ..
Wing loading

...........

Straight flight perforinance

Calculated
at flying weight of

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition. . . . . . . . . .
Stalling speed
Max. L/D

............

..............

Design standards

Airworthiness requirements to which air-
crafthasbeenbuilt . . . . . . . . ..
Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads

...............
...............
...............
...............

...........

Gust loads
Point A
Point D

...............

...............

Limiting flight conditions
Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . . .

Aero-towing speed
Winch launching speed

..........

........

Spinning permitted? . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has been
shown or is intended (% m.a.c.) .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if brakes

are speed limiting). . . . . . . . . ..

Wood frame and stringer.
Ply covered. Blown per-
spex canopy, front open-
ing

Nil

Upper and lower surface
spoilers with gap (Mk1V)
1,9m

0,496 m?

40

Yes

105 kg

104 kg

9 kg

218 kg

2 kg

220 kg

393 kg
26,2 kg/m?

393 kg

V km/h vsink m/s

72 1,05
81 1,12
61 km/h

20

BCAR, Sect. E

1948

Normal certificate, semi
aerobatic category

V km/h Proof load factor

150 5

300 4

300 0

142 —2,5
1,5

Vkm/h Gust vel. m/s

150 420

150 —20

220 km/h

151 km/h

113 km/h

113 km/h

Yes

Loop,stallturn,rollofftop
Yes

29 to 37

208 km/h






Tail arm (from !4 [1’] chord m.a.c. wing to
4 chord m.a.c. tail). . . . . . . . ..
Elevator trimming method . . . . . . .

Horizontal tail volume coefficient (S’1°/SC)

Construction . . . . . . . . . . . ..

Vertical tail

Area of fin and rudder. . .
Areaofrudder . . . . . . . . . . ..
Aspect ratio
Tailarm . . . . . . . . .. e
Max. deflection . . . . . . . . . . ..
Aerofoil section. . . . . . . . . . ..
Aerodynamic balance
Construction .

............

............

Fuselage

Max.width. . . . . . . . . . .. ..
Max. height (at cockpit) . . . . . . . .
Overall length
Max. cross section
Number of seats/arrangement
Undercarriage type

............

..........

Construction . . . . . . . . . . . ..

Lift increasing devices

Type

................

Drag producing devices

Type

.............

4,3m

Tab

0,387

Wood. Ply covered tail-
plane. Fabric covered ele-
vator.Ribsspaced0,305m

0,920 m?

0,782 m?

2,06

5,0m

+20°

Symmetrical
Unshielded horn

Ply covered fin. Fabric
covered rudder

0,95m

1,45 m

7,9 m

0,948 m?

2 staggered

Dual fixed unsprung
wheels in tandem

Wood frame and stringer,
ply covered. Blown per-
spex canopy, forward
opening

Nil

Upper and lower surface
spoilers with gap

Span (total)
Area
Location, % ofchord . . . . . . . . .
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S. .

Weights

Wings (with struts, controls, flaps and
brakes) . . . . . . . . .. ... ..
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Instruments . . . . . . . . . . . ..
Equipped weight . . . . . . . . . ..
Flying weight. . . .
Wing loading

Straight flight performance

Calculated
at flying weight of

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition. . . . . . . . . .
Stalling speed
Max. L/D

............

Design standards

Airworthiness requirements to which air-
craft has been built . . . . . . . . . .
Date of issue of these requirements .

163 kg

115 kg

9 kg

287 kg
3kg

290 kg

500 kg
25,9 kg/m?

480 kg

V km/h vsink m/s
68 0,83
84 1,03
59 km/h

24

BCAR, Sect. E
1948
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..........

Undercarriage type

Construction . . . . . . . . . . . ..

Lift increasing devices

Type

Drag producing devices

Type

................

.............

Span (total)
Area
Location, % of chord
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S. .

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Instruments
Equipped weight
Flying weight. . . . . . . . . . . ..
Wing loading

---------------

.............

............

Straight flight performance

Calculated
at flying weight of

..........

=

c

(S P

Fixed unsprung wheel.
Rubber mounted skid.
No brakes

Wood frame and stringer.
Ply covered. Blown per-
spex canopy, side opening

Upper and lower surface
spoilers with gap
1,84 m

No flap or brake

Min. sink condition
Max. L/D condition. . . . . . . . .,
Stalling speed
Max. L/D

..............

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . .

Certificate of airworthiness . . . . . . .

..........

Design flight envelope

Manoeuvre loads
Point A

...............
...............
...............
...............

Gust loads
Point A
Point D

...............

............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . . .
Aero-towing speed
Winch launching speed
Cloud flying permitted ?
Permitted aerobatic manoeuvres. . . . .
Spinning permitted?
Terminal velocity with brakes opened at
max. all up weight from flight tests (if brakes
are speed limiting). . . . . . . . . ..

..........

.........

V km/h vsink m/s
69 0,81
84 0,93
58 km/h

25

BCAR, Sect. E
1948

Normal certificate, semi
aerobatic category

V km/h Proof load factor

134 5

270 4

270 0

124 —25
1,5

Vkm/h

134
134

Gust vel. m/s

+20
—20

210 km/h

130 km/h

115 km/h

105 km/h

Yes

Loop,stallturn,roll offtop
Yes

210 km/h
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Lift increasing devices Stallingspeed . . . . . . . .. . .. 54 km/h

Type . . . Nil Max.L/D . . . . .. .. .. .. .. 21

Drag producing devices
Type

Span (total)
Area
Location, % ofchord . . . . . . . . .
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.

................

Weights

Empty weight (including any fixed ballast)
Instruments
Equipped weight
Flyingweight. . . . . . . . . . . ..
Wing loading

.............

...........

............

Straight flight performance

Calculated
at flying weightof. . . . . . . . . . .

No flap or brake

Min. sink condition . . . . . . . . . .
Max.L/D condition. . .. . . . . . . .

Upper surface spoilers.

No gap
2x%0,56 m
2x0,056 m?
44

No

107 kg

2 kg

109 kg

195 kg
20,7 kg/m?2

vsink m/s
67 0,99
83 1,10

Design standards

Airworthiness requirements to which air-
craft hasbeen built . . . . . . . . . .
Date of issue of these requirements . . .
Certificate of airworthiness

Design flight envelope

Manoeuvre loads

PointA . . . . . . . ... ... ..

...............

Gust loads
PointA . . . . . . .. ... ... .
PoitD . . . . . . ... .. ... .

Limiting flight conditions

Placard airspeed smooth conditions . .
Placard airspeed gusty conditions . . . .
Aero-towing speed
Winch launching speed
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres

Spinning permitted ?
Foremost and aftmost c.g. positions for
which compliance with regulations has been
shown or is intended (% m.a.c.)

........

.........

BCAR, Sect. E
1948
Yes

V km/h Proof load factor

144 5

288 4

288 0

136 -2,5
1,5

Vkm/h Gust vel. m/s

144 +20
144 -20

200 km/h

144 km/h

113 km/h

104 km/h

No

Loop, stall turn
Yes

Not available

27
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Empty weight (including any fixed ballast)

Instruments
Equipped weight
Flying weight
Wing loading

.............
...........
............

............

Straight flight performance
Calculated at flying weight of

.....

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition

............

--------------

Design standards
Airworthiness requirements to which air-
craft hasbeenbuilt . . . . . . . . ..

Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

170 kg
4 kg

280 kg
25,5 kg/m?

68 0,73
76 0,76
102 1,26
119 1,90
136 2,87
59,5 km/h
27,8

BCAR Issue 2

Cloud flying category
16 May, 1960

Yes

;(&.Qﬁ —

Design flight envelope

Manoeuvre loads
Point A

...............
...............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . . .
Aero-towingspeed . . . . . . . . . .
Winch launching speed . . . . . . . .
Permitted aerobatic manoeuvres

Spinning permitted? . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.) . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

Vkm/b  Proof load factor
138,5 5
250 4
250 0
136 —2,5
1,5
Vkm/h Gust velocity Vm/s
138,5 20
138,5 —20
238 km/h
138,5 km/h
130 km/h
115 km/h
Yes
Loop, stall turn
Yes
21 to 39
232 km/h
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Flying weight. . . . .
Wing loading

............

Straight flight performance

Measured *
at flying weightof. . . . . . . . . . .

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition . . . . . . . . . .

Stalling speed
Max. L/D

..............

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . . .
Certificate of airworthiness

172,2 kg
17,8 kg/m?

172,2 kg

V km/h v sink m/s

64 0,73
75 0,8
96 1,09
112 1,6
128 2,55

60 km/h
26

CAR 05
May 1940
Yes

* Measurement of performance by pilot and two pilot balloon theodolites

Design flight envelope

Manoeuvre loads
Point A

..............

...............

Point D
Factor of safety. . . . . . . . . . . .

...............

Gust loads
Point A

...............
...............
...............

...............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . . .
Aero-towing speed
Winch launching speed
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres. . . . .
Spinning permitted? . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has been
shown or is intended (% m.a.c.) ..
Terminal velocity with brakes opened at
max. all up weight from flight tests (if brakes
are speed limiting). . . . . . . . . ..

..........

........

V km/h Proof load factor

129 4,67

161 4,67

161 -2,33

110 -2,33
1,5

Vkm/h Gust vel. mfs

129 12,2

161 9,7

161 -9,7

110 -11,9

145 km/h

116 km/h

145 km/h

103 km/h

No

Semi aerobatic

Yes

22 to 33

Not speed limiting
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Horizontal tail
Span

Area of elevator and fixed tail (S°)

Max. deflection up
Max. deflection down
Aerofoil section
Mass balance degree
Mass balance method
Tail arm (from 14 (1’) chord m.a.c. wing
to 14 chord m.a.c. tail)
Elevator aerodynamic balance method . .

Elevator trimming method
Construction

Vertical tail

Fuselage

Max. width

Overall length
Wetted surfacearea . . . . . . . . . .
Number seats and arrangement . . . . .
Undercarriage type ~. . .

............

Structure

Lift increasing devices

..............

Type

V-tail, 45° dihedral
2,6 m (horiz. proj.)
2,0 m2 (true)

20°

20°

NACA 64;-012
1009

Nose weight

3,8m

All-moving tail with
geared tab (gear
ratio 1.0)

Tab

Wood, rib spacing
23 cm. Low bearing
skin, fabric from
259 chord.

Data as for
horizontal tail

0,62 m

6,2 m

8,8 m?2

1

Fixed wheel

with dive brake

Ply monocoque on
frame and stringer. Fibre-
glass nose. Blown
plexiglass canopy

Drag producing devices
Type

Span (total)
Area

...........

................

Is device intended to limit terminal velo-
city (vertical dive) to max. permissible
LAS. . . . . . .. . ... ...

Weights

Wings! )
Fuselage . . . . . . . . . . .. ..
Tailplane and elevator . . . . . . . . .
Empty weight?
Instruments . . . . . . . . . . . ..
Equipped weight . . . . . . . . . ..
Flying weight. . . . . . . . . . . ..
Wing loading

............

Design standards

Airworthiness requirements to which

aircraft has beenbuilt . . . . . . . . .
Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A . . . .
Point B
Point C
Point D

...........
.......
.......

...............

Gust loads .
Point B

1 With struts, controls, flaps and brakes
2 To include any fixed ballast

Upper and lower surface
spoilers with gap

and slot.

3,52m

0,7 m? including slots
0,5 m? excluding slots

Yes

122 kg
75 kg

8 kg

205 kg

3 kg

233 kg
323 kg
24 kg/m?

BVS
1950
Yes

V km/h  Ultimate load factor

140 8

230 8

250 0

100 4

V km/h v m/sec.

140 4+ 10 m/sec.

35



Limiting flight conditions

Placard airspeed smooth conditions . . .
Aero-towingspeed . . . . . . . . . .
Winch launching speed
Cloud flying permitted ?

--------
........

...........

Foremost and aftmost c¢.g. positions for
which compliance with regulations has
been shown or is intended in 9, m.a.c. . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

.......

36

209 km/h
112,5 km/h
112,5 km/h
Yes

329, to 43,79

Estimated 219 km/h

Straight flight performance
Calculated

at flying weightof. . . . . . . . . .. 500 kg
No ﬂap or brake V km/h
Min. sink condition . . . . . . . . . . 68,3
Max. L/D condition. . . . . . . . . . 84,3

102,5

120

136
Stallingspeed . . . . . . . . . . .. 57 km/h
Max.L/D . . . . . . .. . ... .. 26

v/m sec
0,78
0,92
1,31
1,95
2,75
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Instruments

Equipped weight
Flying weight
Wing loading

Straight flight performance
Calculated at flying weight of

No flap or brake

Max. L/D condition

Design standards

craft has been built . .

"
—— \;:N’ﬁ)
Tailplane and elevator . . . . . . . . . 10 kg Design flight envelope
Empty weight (inCh‘lding any fixed baHaSt) 240 kg Manoeuvre loads Vkm/h Proof load factor
s .o s 10ke POINt A . . . . o o 150 6,25
Other equipment (e.g. oxygen, radio) 10 kg PointB . . . . . . . . . .. 240 6.25
----------- gjg‘;g Point C . . . . . ... ....... 22 3,3
------------ 26.70 Fa/m? PointD . . ... .......... 130 3,3
"""""" > g/m Factor of safety . . . . . . . . . .. 1,725
Gust loads Vkm/h  Gust velocity Vm/s
PointA . . . . . ... ... .... 150 10
PointB . . . . . . . . ... .... 250 4
PontC . . . . . .. ... ..... 250 —4
340 kg PointD . . . . . . ... ...... 150 —10
Vkm/h v sink ms Limiting flight conditions
. . Placard airspeed smooth conditions . . . 210 km/h
.sink condition . . . . . . . . . . 7 , . i
Min. sink condition 82 g;g Placard airspeed gusty conditions . . . . 150 km/h
""""" 108 1’25 Aero-towingspeed . . . . . . . . . . 150 km/h
126 1’70 Winch launching speed . . . . . . . . 100 km/h
144 2’5 5 Cloud flying permitted? . . . . . . No
28 ’ Permitted aerobatic manoeuvres Fully aerobatic
""""""" Spinning permitted? . . . . . . . . . Not possible to spin
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c) . . 25to 35
Terminal velocity with brakes opened at
Airworthiness requirements to which air- max. all up weight from flight tests (if
........ USSR brakes are speed limiting) . . . . . . . 220km/h
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v sink mfs

0,90
1,05
1,45
2,10
2,80

—
Instruments . . . . . . . . . . . .. 10 kg
Other equipment (e.g. oxygen, radio) Skg
Equipped weight . . . . . . . . . .. 385 kg
Flying weight . . . . . . . . . . .. 385 kg
Wingloading . . . . . . . . . . .. 19,75 kg/m?
Straight flight performance
Calculated at flying weight of . . . . . 385 kg
No flap or brake Vkm/h
Min. sink condition . . . . . . . . . . 60
Max. L/D condition . . . . . . . . . 75
90

105

120
Stallingspeed . . . . . . . . . . .. 51 km/h
Max.L/D . . . . . . . . . .. ... 20,5
Design standards
Airworthiness requirements to which air-
craft has been built . . . . . . . . . . USSR

- T,
m
\J

)
—

Design flight envelope

Manoeuvre loads
Point A

...............
..............

...............
...............

...........

Point A

...............
...............

...............

Limiting flight conditions
Placard airspeed smooth conditions . .
Placard airspeed gusty conditions . .

Aero-towing speed
Winch launching speed

Permitted aerobatic manoeuvres
Spinning permitted ?
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (9 m.a.c.) . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

.........

.......

Vkm/h Proof load factor
130 6,25
200 6,25
180 3,3
111 3,3
1,725
Vkm/h  Gust velocity Vm/s
127 10
214 4
214 —4
130 —10
200 km/h
140 km/h
120 km/h
90 km/h
No
Fully aerobatic
Yes
25 to 35
210 km/h
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Tailplane and elevator . . . . . . . . .
Empty weight® . . . . . . . . . . ..
Instruments
Equipped weight
Flying weight. . . . . . . . . . . ..
Wingloading. . . . . . . . . . . ..

.............

............

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

----------

Design flight envelope

Manoeuvre loads
Point A
Point B
Point C
Point D
Factorof safety. . . . . . . . . . ..

ooooooooooooooo
...............
...............

...............

Gust loads

..............

3 To include any fixed ballast

CAR-05
1940
January 1945
V km/h Proof load factor
93,8 6,05
173,6 6,05
107,7 —4,0
173,6 —4,0
1,5

Incorporated in ma-
noeuvre loads envelope
for CAR-05.

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . .

Aero-towing speed
Winch launching speed

----------

........

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended in %, m.a.c.. .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

.......

Straight flight performance

Calculated
at flying weightof. . . . . . . . . ..

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition. . . . . . . . . .

............

161 km/h
161 km/h
161 km [h
93,8 km/h
Yes
Yes

25,19, t0 32,3%

Not applicable

214 kg

Vkm/h v/m sec
51,4 0,823
55,0 0,914
71,0 1,4
90,0 2,3

102,8 3,2
41,0 km/h
16,4
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Instruments
Other equipment (e.g. oxygen, radio)
Equipped weight
Flyingweight. . . . . . . . . . . ..
Wing loading. . . . . . . . ... ..

.............

...........

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . .

Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A
Point B
Point C
Point D

...............
...............
...............

...............

..............

Limiting flight conditions

Placard airspeed smooth conditions . .
Placard airspeed gusty conditions .

8 kg

7 kg

165 kg
256 kg
15,8 kg/m?2

CAR-05
1948
November 1952

Vkm/h Proof load factor
90 5,08

158 5,08

100 — 3,08

158 — 3,08

1,5
Incorporated in ma-

noeuvre loads envelope
for CAR-05

145 km/h
145 km/h

Aero-towing speed
Winch launching speed

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended in % m.a.c. . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

.......

Straight flight performance

Calculated
at flying weightof. . . . ... . . . . .

No flap or brake

Min. sink condition . . . . . . . . . .
Max.L/D condition. . . . . . . . . .

Stalling speed
Max. L/D

145 km/h
105 km/h

17,5% to 24,6%

Not applicable

256 kg
Vkm/h v/m sec
46,7 0,74
66,0 0,76
70,0 0,91
82,0 1,16
93,4 1,43
40,2 km/h

22
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Max. deflection . .
Aerofoil section. . . . .

Aerodynamic balance . . .
Structure

..........

Fuselage

Max. width . .
Max. height (at cockpit) . . .
Overall length
Makx. cross section

Wetted surface area
Number seats and arrangement . .
Undercarriage type

..........
.....
...........

......

..........

Structure

Lift increasing devices

Type . . . . . . . . . ...

Drag producing devices
Type ................
Span (total)
Area

Location, % of chord . .
Is device intended to limit terminal velocity

(vertical dive) to max. permissible I.A.S.?

.............
.....

+ 23°

NACA 00 series

Nil

Wood. Ply covered fin,
fabric covered rudder.
Ribs spaced 0,3 m.

0,635 m

1,19 m

7,25 m

0,568 m?2

13,5 m2

2 tandem

Fixed unsprung wheel
and fixed rubber mounted
skid.

Frames and stringers ply
covered. Steel tube main
frame. Fibre glass nose
cap. Side opening blown
perspex canopy.

Nil

Special segmented air
brakes.
4,30 m
0,52 m?

40

Yes

1

J

Weights

Wings! . . . . . ... ... .. .. 182,5 kg

Fuselage2 . . . . . . . . . . . . .. 109,0 kg

Tailplane and elevator . . . . . . . . . 12,5 kg

Empty weight3 . . . . . . . . . . .. 303,0 kg
Instruments . . . . . . . . . . . .. 15,0 kg

Equipped weight . . . . . . . . . . . 318,0 kg

Flying weight. . . . . . . . . . . .. 500 kg

Wing loading. . . . . . . . . . . .. 22,5 kg/m?

Design standards

Airworthiness requirements to which air-

craft hasbeen built . . . . . . . . . . BCAR-E

Date of issue of these requirements . . . 1948

Certificate of airworthiness . . . . . . . Not yet

Design flight envelope

Manoeuvre loads Vkm/h Proof load factor
PointA . . . . ... ... ..... 129 5
PointB . . . . . . .. .. .. ... 233 4
PointC . . . . . .. ... .. ... 233 0
PointD . . . . . . .. ... .... 129 —2,5
Factor of safety. . . . . . . . . . .. 1,5

Gust loads Vkm/h Gust vel. m/s
PointA . . . . . . . . ... .... 116 18,3
PointB . . . . . .. ... ... 233 8,55
PontD . . . . . . . . . ... ... 112,5 17,8

(Rough gust case applied)

1 With struts, controls, flaps and brakes
2 Complete with rudder and fin, less instruments and equipment
3 To include any fixed ballast
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Horizontal tail Tailless

Vertical tail

Areaofrudder . . . . . . . . . . .. 0,31 m2
(wing tip rudder/brake)

Max. deflection . . . . . . . . . . .. 75°

Fuselage

Max.width . . . . . . . . .. ... 06m

Max. height (at cockpit) . . . . . . . . 09m

Overalllength . . . . . . . . . . .. 3,0 m

Max.cross section . . . . . . . . .. 0,425 m?

Wetted surfacearea . . . . . . . . . . 4,2 m?

Number scats and arrangement . . . . . 1

Undercarriage type . . . . . . . . . . Sprung fixed wheel and
rubber mounted skid.
No brakes.

Structure . . . . . . . . ... ... Frame and stringer ply

covered. Moulded per-
spex canopy.

Lift increasing devices
Type . . . . . . . .. ... .. .. Nil

Drag producing devices

Type . . . . . . . .. ... Brake/rudder at wing tip
Area . . . . . . . . ... ... .. 0,31 m?

Is device intended to limit terminal velocity

(vertical dive) to max. permissible I.A.S. No

Weights

Wingst . . . . .. ... ... 113 kg
Fuselage2 . . . . . . . . . .. ... 37 kg
Equipped weight . . . . . . . . . .. 168 kg
Flying weight. . . . . . . . . . . .. 259 kg
Wingloading. . . . . . . . . . . .. 18 kg/m?

1 With struts, controls, flaps and brakes
2 Complete with rudder and fin, less instruments and equipment

Design standards

Airworthiness requirements to wich air-
crafthasbeenbuilt . . . . . . . . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads

PointA . . . . . . . ... ... ..
PointB . . . . . . ... ... ...
PointC . . . . . . . .. .. ....
PointD . . . . . . . .. ... ...
Factorof safety . . . . . . . . . . ..

Gust loads

PointA . .. . . . . . ... ...
PointB . . . . . . . . . .. .
PointC . . . . . . . .. ... ...
PointD . . . . . . . . ... ..

Limiting flight conditions

Placard airspeed smooth condiiions . . .
Placard airspeed gusty conditions .
Winch launching speed . . . . . . . .
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres? . . .

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended in ¢ m.a.c.. .

Straight flight performance

Calculated
at flying weightof. . . . . . . . . .

No flap or brake

Min. sink condition . . . . . . . . . .
Max.L/D condition . . . . . . . . . .

Stallingspeed . . . . . . . . . . ..
Max.L/D . . . ... . ... ....

CAR-05
Pending
Vkm/h Proof load factor
96 5,33
180 5,33
180 — 2,67
96 — 2,67
1,5
96 13,1
180 7,3
180 — 7,3
108 — 11,9
162 km/h
162 km/h
100 km/h

Pending test results
Pending test results
Pending test results

18-23%

259 kg

Vkm/h vsink m/s

71 0,72
87 0,76
106 1,17
124 1,69
142 2,44
56 km/h
30
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LIE-TANG |

This is the first sailplane designed in China. The project was
undertaken by the Polish designer, Dipl. Ing. J.Niespal,
with the assistance of Dipl. Ing. Tchen-Kuei-Wen and
Li-Ti-Tiun, and was built in the sailplane factory at Shen-
Yang.

The sailplane is for both dual instruction and cross-
country flying. It is designed for bungee start, winching
(nose and C.G.hooks) and aero-tow. It is also permitted
to do limited aerobatics and flight in gust conditions from
+10 to —7 m per second.

The structural material is wood, including the use of the
Chinese light weight wood called «Poton». The cockpit
is equipped with one set of instruments which can be seen
from both seats. The front part of the cabin enclosure is
fixed but the rear part can be opened sideways for the
entrance of both pilots.

Erstes original-chinesisches Segelflugzeug, vom polni-
schen Konstrukteur Dipl. Ing. Niespal unter Mitarbeit von
Dipl. Ing. Tchen-Kuei-Wen und Li-Ti-Tiun in der Segel-
flugzeugfabrik von Shen-Yang entworfen.

Das Segelflugzeug ist fiir Doppelsitzerschulung und Lei-
stungsflug bestimmt. Es ist fiir Gummiseilstart, Winden-

schlepp (Vorder- und Schwerpunktskupplung), Flugzeug-
schlepp sowie beschrinkten Kunstflug und Flug in bdigem
Wetter (+ 10 bis —7 m/sek) zugelassen.

Als Material wurde Holz gewihlt, wobei auch das chine-
sische Leichtholz «Poton» Anwendung fand. Die Kabine
ist mit einem Satz von Bordgerdten ausgeriistet, die jedoch
von beiden Plidtzen gut sichtbar sind. Der Vorderteil der
Kabinenhaube ist fest; der Hinterteil ist fiir beide Plédtze
gemeinsam und wird seitwirts gedffnet.

Premier planeur d’origine chinoise, construit par le polonais
Dipl. Ing. J. Niespal, en collaboration avec Dipl. Ing. Tchen-
Kuei-Wen et Li-Ti-Tiun dans la fabrique de planeurs a
Shen-Yang.

Destiné a ’écolage en biplace et aux vols de performance.
Admis pour départ au treuil, remorquage au treuil (crochet
avant et au centre de gravité) et par avion, acrobatie (limitée)
et vol en rafales (+ 10, =7 m/sec.)

On a choisi du bois, entre autres le bois léger chinois
«poton». Le poste de pilotage est équipé d’une série d’in-
struments normaux, bien visibles des deux places. La partie
avant du couvercle du cockpit est fixe, la partie arricre est
commune pour les deux places et peut étre ouverte de coté.

Type designation . . . . . . . . . . . Lig—Fang 1
Country of design . . . . . . . . .. Chinese Peoples
Republic

J. Niespal in collabo-
ration with Tchen-Kuei-
Wen and Li-Ti-Tiun

Designer . . . . « « « « o 0.
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Date of first flight of prototype . . . . . 10 May, 1958
Wings

Span() . . . .. ... ... ... . 15m
Area(s) . . . . . . . . . ... . .. 18,5 m2



Aspect ratio(b%/s) . . . . . . . . ..
Wing root chord (Cr) .
Wing tip chord (Cy) . . . .
Meanchord (C=5s/p). . . . . . . . .
Wing section, root. . . . . . . . . .
Wing section, mid. . . . .
Wing section, tip .
Dihedral. . . . . . . . . . . .. ..
l4chordsweep . . . . . . . . .. ..
Aero. twist root/tip . . .
Taper ratio (C¢/Cr)
Construction .

......

......

......

..........

.......
........

Ailerons

Type

Span (total)
Area (total)
Mean chord
Max. deflectionup . . . . . . . . . .
Max. deflection down
Mass balance degree
Mass balance method
Construction .

.........
.............
.....

........

.......
.........
..........

........

Horizontal tail

Span . . . . . . .. .. ... ..
Area of elevator and fixed tail (S).

Area of elevator. . . . . . . . . . ..
Max. deflectionup . . . . . . . . . .
Max. deflectiondown . . . . . . . . .
Aerofoil section. . . . . . . . . . ..
Mass balance degree. . . . . . . . . .
Tail arm (from !4 [1’] chord m.a.c. wing
to Y4 chord m.a.c. tail) . . . . . . . .
Elevator aerodynamic balance method . .
Elevator trimming method . . . . . . .
Horizontal tail volume coefficient (S’ 1’/SC)
Construction . . . . . . . . . . ...

Vertical tail

Areaof finand rudder. . . . . . . . .
Area of rudder
Aspect ratio

Tailarm. . . . . . . . . . . . . ..
Max. deflection . .
Aerofoil section. . . . . . . . . . ..
Aerodynamic balance
Construction . . . . . . . . . . . ..

...........
..........

.........

Fuselage

Max.width. . . . . . . ... .. ..
Max. height (at cockpit) . . . . . . . .
Overall length
Max. cross section. . . . . . . . . . .
Number seats and arrangement. . . . .
Undercarriage type

..........

..........

Construction .

Lift increasing devices

................

Type

12,4

1,85 m

0,615 m

1,24 m

Go 549

Go 549

NACA 4412

40

—2°

20

0,33

Single spar cantilever
wooden structure.
Leading edge torsion box.
68 9 fabric covered

Slotted

2%3,75 m

2%x0,86 m2

0,235 m

30°

15°

100%;

Distributed weight
Wooden framework
fabric covered

3,0 m

2,5 m?

1,1 m2

25°

25°

NACA 0010
Nil

3,9m

Nil

Tab

0,425

Wood. Fabric
covered

1,7 m2

1,0 m2

1,76

4,6 m

+ 30°

NACA 0010/0009
Nil

Wood. Fabric
covered

0,615 m

1,2 m

8,0 m

0,6 m?

2 tandem

Fixed wheel with
brakes. Rubber mounted
skid

Ply monocoque with
light alloy nose cap.
Side opening bent
perspex canopy

Drag producing devices

Type . . . . . . . . . ..
Span (total)
Area
Location, % of chord .
Is device intended to limit terminal velocity
(vertical dive) to max. permissible 1.A.S.?

............
................

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed

ballast)
Instruments
Other equipment (e.g. oxygen, radio)
Equipped weight
Flying weight. . . . . . . .
Wing loading .

...............
.............

............

Straight flight performance

Calculated
at flying weight of

..........

No flap or brake

Min. sink condition . . . . . . . . .
Max. L/D condition .

.........

Stalling speed.
Max. L/D

............

..............

Design standards

Airworthiness requirements to which air-
craft hasbeen built . . . . . . . . . .
Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A
Point B
Point C
Point D

...............
...............
...............

Gust loads
Point A
Point B
Point C
Point D

...............
...............
...............

...............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . .
Aero-towing speed e e e e e
Winch launching speed. . . . . . . . .
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres. . . . .
Spinning permitted?. . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.). . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

Upper and lower surface
spoilers with gap

3,0m

0,4 m2

39

Yes

120 kg

100 kg
9 kg

229 kg

3 kg

10 kg

242 kg
420 kg
22,8 kg/m?

320

V km/h

62 0,80
86 0,90
94 1,50
109 2,30
124 3,40

55 km/h
22

v/m sec

Polish PBSL
1957
Yes

V km/h

114 4,5

165 4,5

165 2,25

114 2,25
1,75

Gust vel. m/s

Proof load factor

Vkm/h

138 410
165 + 4
165 — 3
138 — 17

165 km/h

138 km/h

140 km/h

100 km/h

Yes
Semi-aerobatic
Yes

23-35

165 km/h
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Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Instruments
Other equipment (e.g. oxygen, radio)
Equipped weight
Flying weight. . . . . . . . . . . ..
Wing loading

...........

Straight flight performance

Measured
at flying weight of .

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition. . . . . . . . . .

Stalling speed .
Flap deflection . . . .
Max. L/D

........
........

Design standards

Airworthiness requirements to which air-
craft has been built .

Certificate of airworthiness

......

100 kg

14 kg

286 kg

6 kg

23 kg

292 kg

500 kg

26,1 kg/m?

500 kg

V km/h v sink m/s

83 0,84

93 0,917

125 1,55

145 2,24

165 3,20

62 km/h 56 km/h

0° 10°
28,2

BVS, BCAR (with max.

speed limitation)
Yes, 1958

Design flight envelope

Manoeuvre loads
Point A
Point B
Point C

...............
...............

...............

Gust loads
Point A
Point B
PointC . . . . . . .. ... ....
PointD . . . . . ... ... ....

...............

Limiting flight conditions

Placard airspeed smooth conditions .

Placard airspeed gusty conditions . .

Aero-towingspeed . . . . . . . . . .
Winch launching speed
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres. . .

Spinning permitted? . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations hasbeen
shown or is intended (% m.a.c.) . . . . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if brakes
are speed limiting)

............

V km/h Proof load factor

145 5,0

240 43

240 0

136 -2,5
1,5

Vkm/h Gust vel. m/s

145 +18

240 49,2

240 -5,0

136 -16,8

240 km/h

145 km/h

140 km/h

100 km/h

Yes

Aerobaticat400kga.u.w.
Yes

23 to 38

258 km/h
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Design standards
Is device intended to limit terminal velocity Airworthiness requirements to which air-
(vertical dive) to max. permissible LA.S.  Yes craft has been built . . . . . . . . . . BVS
Date of issue of these requirements . . . 1936
Weights Certificate of airworthiness . . . . . . . Yes
Empty weight (including any fixed ballast) 215 kg . .
Flying weight. . . . . . . . . . . .. 330 kg Design flight envelope
Wing loading. . . . . . . . . . . .. 23,20 kg/m? Manoeuvre loads V km/h Proof load factor
PointA . . . .. ... ... .... 179 8
Straight flight performance PointD . . . . ... ........ 153 —4
Flying weight. . . . . . . . . . . .. 330 kg Factor of safety. . . . . . . . . . .. 1,0
Limiting flight conditions
No flap or brake v km/h v sink m/s g ' g '
Min. sink condition . . . . . . . . . . 66 0,78 Placard agrspeed smooth conditions . . 220 km/h
Max. L/D condition. . . . . . . . .. 80 0,86 Aero-towingspeed . . . . . .. ... 140 km/h
100 1.22 Winch launching speed. . . . . . . . . 100 km/h
116 1’74 Cloud flying permitted? . . . . . . . . Yes
132 2:46 Permitted aerobatic manoeuvres. . . . . None
Spinning permitted?. . . . . . . . . . Yes
Stallingspeed. . . . . . . . . . . .. 62 km/h 56 km/h Foremost and aftmost c.g. positions for
Flap deflection . . . . . . . . . . .. 0° 10° which compliance with regulations has
Max.L/D . . . . . . . . . . .. .. 26 been shown or is intended (¢ m.a.c.) . . 28
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Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Instruments
Equipped weight
Flying weight. . . . . . . . . . . ..
Wing loading. . . . . . . . . . . ..

...............

...........

Straight flight performance

Calculated
at flying weight of

..........

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition .

.........

Stalling speed.
Max. L/D

............

..............

Design standards

Airworthiness requirements to which air-
craft has been built

..........

120 kg

86 kg

6,5 kg
2,5kg

215 kg
320 kg
25,0 kg/m?

313 kg

V km/h
63
71
95
110
126
61 km/h
32,5

v sink m/s
0,56
0,64
0,93
1,27
1,79

Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads

Point A
Point B
Point C
Point D

...............
...............
...............

...............

Gust loads

Point A
Point D

...............

...............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Aero-towingspeed . . . . . . . . . .
Winch launching speed. . . . . . . . .
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres. . . . .

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (9%, m.a.c.) . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

1948
Yes

V kmj/h
144
230
230
180
1,5

V km/h

150
150

200 km/h
140 km/h
100 km/h
Yes

28—47

225 km/h

Proof load factor
5,0
4,0
0
—2,5

Gust vel. Vm/s

20,1
—20,1
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Span (total) . . . . . . . . . .. .. 2 X 1,50 m Design standards
Is device intended to limit terminal velocity . . . ) ]
(vertical dive) to max. permissible I.A.S. No Airworthiness requirements to which air-
craft has been built . . . . . . . . . . BVS/BCAR
Date of issue of these requirements . . . 1936/1948
) Certificate of airworthiness . . . . . . . Yes
Weights
Empty weight (including any fixed ballast) 280 kg
Other equipment (e.g. oxygen, radio) 60 kg water ballast
Flying weight. . . . . . . . . . . .. 372 kg Design flight envelope
(with ballast 460 kg)
Wing loading. . . . . . . . . . . .. 23,0 kg/m? (28,5kg/m?)  Manoeuvre loads Vkm/h  Proof load factor
PointA . . . . . ... ... .... 155 8 (460 kg)
. 9,5 (372 kg)
Straight ﬂight pel'formance PomtD . . . . . . . . . ... .. 150 —4 (460 kg)
—4 (372 kg)
Flying weight. . . . . . . . . . . .. 390 kg Factor of safety . . . . . . . . . . .. 1,0
No flap or brake
V km/h v sink m/s
Min. sink condition . . . . . . . . . . 78 0,69 Limiting flight conditions
Max. L/D condition. . . . . . . . . . 88 0,74 . .
117 1,26 Placard airspeed smooth conditions . . 240 km/h
137 1,89 Aero-towingspeed . . . . . . . . . . 140 km/h
156 2,64 Cloud flying permitted? . . . . . . . . Yes
With 10°flap. . . . « o o o e 67 0,78 Permitted aerobatic manoeuvres. . . . . None
Spinning permitted?. . . . . . . . . . Yes
Stallingspeed. . . . . . . . . . . .. 65 km/h 53 km/h Foremost and aftmost c.g. positions for
Flap deflection . . . . . . . . . . .. 0° 10° which compliance with regulations has
Max.L/D . . . . . . . . . ... 33 been shown or is intended (9% m.a.c) . . 24—38
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This is a very advanced sailplane design with laminar wing
sections and retractable undercarriage. It has slotted flaps
and lower surface spoilers and a tail parachute. It is also

equipped to use water ballast.

Moderne Konstruktion mit Laminarprofil und einzieh-
barem Fahrgestell. Spaltklappen, untere Storklappen und
Heckfallschirm; ausgeriistet zum Einsatz mit Wasserballast.

Construction moderne avec profil alaire laminaire et train
d’atterrissage rétractable. Volets a fente, parachute de poupe,

€quipé pour employer du lest d’eau.

Type designation . . . . . . . . . ..
Country of design. . . . . . . . . . .
Designer. . . . . . . . . . . . ...
Date of first flight of prototype . . . . .
Number produced. . . . . . . . . . .

Wings

Span (b)

Area (s) . .
Aspect ratio (b%/.)
Wing root chord (Cy) .
Wing tip chord (Cy)
Mean chord (C = s/y)
Wing section, root. .

........
...........
.......

66

L-21 Spartak
Czechoslovakia
K.Dlouhi
August, 1959

18,00 m

15,95 m?

20,3

1,00 m

0,50 m

0,918 m
NACA 65;-618

Wing section, tip . . . . . . . . . . .
Dihedral. . . . . . . . . . .. . ..
luychordsweep . . . . . . . . . . ..
Aero. twist root/tip . . . . . . . . . .
Taper ratio (C/Cr) . . . . . . . . . .
Construction . . . . . . . . . . . ..

Ailerons

Type . . . . . . ...
Span (total) . . . . . . . .. .. ..
Area(total). . . . . . . . . . .. ..
Meanchord . . . . . . . . . . . ..
Max. deflectionup . . . . . . . . . .
Max. deflection down . . . . . . . . .
Mass balance method . . . . . . . . .
Construction . . . . . . . . . . . ..

Horizontal tail

Span . . . .. ...
Area of elevator and fixed tail (S). . . .
Area of elevator. . . . . . . . . . . .
Max. deflectionup . . . . . . . . . .
Max. deflection down . . . . . . . . )
Aerofoil section. . . . . . . . . . .
Mass balance degree. . . . . . . . . .
Tail arm (from 4 [1’] chord m.a.c. wing to
4 chord m.a.c. tail).

.........

30

0,50

Wood. Single spar
cantilever to 509 span.
Outer semi span
stabilised skin

Plain, sealed
2 X 3,74 m

-2 X 0,935 m?

0,250 m

32°

13°

Nil

Wood.

Fabric covered

2,80 m

1,52 m2
0,68 m:

25°

30"

NACA 0012
Nil



Elevator aerodynamic balance method . .
Elevator trimming method . . . . . . .
Horizontal tail volume coefficient (S’1’/SC)
Construction

.......

Vertical tail

Area of fin and rudder. . . .
Area of rudder . .
Aspect ratio

Taillarm . . . . .
Max. deflection . .
Aerofoil section. . . . . . . . . . ..
Aerodynamic balance . . .
Construction

......

Fuselage

Max. width.

Overall length
Max. cross section. .
Wetted surfacearea . . . . . . . . . .
Number seats/arrangement . . . . . . .
Undercarriage type

Construction

Lift increasing devices

Type . . . . . . . . .. ...

Span(total) . . . . . . . . . . . ..
Area(total). . . . . . . . . . . . ..
Max. deflectionup . . . . . . . . . .
Max. deflection down

Drag producing devices

Type

% of span
Location, % of chord . . . . . . . . .
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.

..............

Weights

Wings (with struts, controls, flaps and
brakes)

Nil

Tab

0,565

Wood. Tailplane ply
covered. Elevator fabric
covered

1,230 m2

0,634 m?

2,25

5,070 m

+30°

NACA 0012

Nil

Wood. Fin ply covered.
Rudder fabric covered

0,60 m

8,10 m

0,42 m?

13,30 m?

1

Retractable wheel

(35 cm diameter)
Wood monocoque.
Forward sliding
blown perspex canopy

Slotted flaps

2 X4920m

2 x 1,715 m2
OO

60

Lower surface wing
spoiler with gap,
tail parachute

2 X 1,548 m

2 x 0,1815 m?
11—-20

62

No

Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . ..
Other equipment (e.g. oxygen, radio)

Equipped weight
Flying weight. . . . . . .
Wing loading .

Straight flight performance
Calculated

at flying weight of

No flap or brake

Min. sink condition .
Max. L/D condition .

Min. sink with i‘lap . ... ...

Stalling speed.
Flap deflection
Max. L/D

............
..........

..............

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . . .
Certificate of airworthiness . .

..........

.....

Design flight envelope

Manoeuvre loads

Point A .
PointB . . . . . .. . ... .. ..
Point C . .
PointD . . . . . . ... ... ...
Factor of safety. . . . . . . . . . ..

Limiting flight conditions

Placard airspeed smooth conditions . .
Placard airspeed gusty conditions .
Aero-towingspeed . . . . . . . . . .
Winch launching speed. . . . . . . . .
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres. . . . .
Spinning permitted?. . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (%, m.a.c.) . .

98 kg

80 kg water ballast
295 kg

480 kg

30,10 kg/m?2

400 kg
V km/h v sink m/s
74 0,60
79 0,62
111 1,10
130 1,61
148 2,28
(6°) 62 0,70
67 57
0 6
35,5
BVS/BCAR
1936/1948
Yes
V km/h Proof load factor
152 4,45
250 4,45
278 0
132 —2,23
1,8
275 km/h
140 km/h
140 km/h
110 km/h
Yes
None
Yes
36—44
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Weights
Wings! . . . . . ... ... 120 kg
Fuselage? . . . . . . . .. ... ..
Tailplane and elevator . . . . . . . . . 160 kg
Equipped weight . . . . . . . . . .. 280 kg
Flying weight. . . . . . . . . . . .. 460 kg
Wingloading. . . . . . . . . . ... 24 kg/m?2

Design standards

Airworthiness requirements to which air-
craft has been built . . . .
Date of issue of these requirements .

Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A . .
Point B
Point D .
Factor of safety .

.........
.........

...........

Gust loads
Point A . . .
Point D .

........

1 With struts, controls, flaps and brakes

BCAR

May 1960

Yes

Vkm/h Proof load factor n

125 5

225 4

—2,5

1,5

Vkm/h v/m sec

125 10

125 10

2 Complete with rudder and fin, less instruments and equipment

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . . .
Aero-towingspeed . . . . . . . . . .
Winch launching speed
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended in % m.a.c.. .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

Straight flight performance

Calculated
at flying weightof. . . . . . . . . . .

No flap or brake

Min. sink condition . . . . . . .
Max. L/D condition. . . . . . .

Stalling speed
Max. L/D

.....

..............

140 km/h

120 km/h

120 km/h

120 km/h

Yes
Semi-aerobatic
Yes

25-37%

Not applicable

460 kg

Vkm/h v/m sec
60 0,75
65 0,8
56 km/h

23

71



FINLAND






Wing section, root
Wing section, tip . . . . . . . . . ..
Dihedral .

14 chord sweep . .
Aero. twist root/tip .
Taper ratio (Ci/C.)
Construction . .

.........
........
.......

Ailerons

Type

Span (total)
Area (total)
Mean chord
Max. deflectionup . . . . .
Max. deflection down . . .
Mass balance degree. . . . . . . . . .
Construction . . . . .

........
...........
..........
.....

........

Horizontal tail

Span

Area of elevator and fixed tail (S).
Area of elevator. . . . . . . . . . ..

Max. deflectionup . . . . . . . . . .
Max. deflectiondown . . . . . . . . .
Aerofoil section. . . . . . . . . . ..
Mass balance degree . . . . . . . . .
Tail arm (from 14 [1’] chord m.a.c. wing to
4 chord maa.c. tail). . . . . . . . . .
Elevator aerodynamic balance method .

Elevator trimming method . . . . . . .
Horizontal tail volume coefficient (S'1’/SC)
Construction . . . . . . . . . . . ..

Vertical tail

Areaof finandrudder. . . . . . . . .

Fuselage

Max. width.
Max. height (at cockpit)
Overall length
Max. cross section. . . .
Wetted surfacearea . . . . . . . . . .
Number seats and arrangement . . . . .
Undercarriage type

.............
.......
............

..........

Construction . . .

Lift increasing devices

Type

................

Drag producing devices

Type

............

..........

Span (total)

Wortmann FX-05-188
t/c = 149

NACA 632-615

3,5¢

—0,2°

00

0,372

409, of chord formed
by shaped box spar
taking bending and
torsion. Remainder ply
covered. Finnish pine
and birch ply

Plain

2 X 24m

2 X 0,492 m?
0,205 m

30°

10°

50%

Wood. Ply covered.
Ribs 0,4 m spacing

2,38 m

Horizontal projection
1,68 m?2

Horizontal projection
0,84 m2

Horizontal projection
30°

30°

Symmetrical

1009

3,60 m

Nil

2 tabs

0,543

V-tail 45° dihedral.
Wood structure, ply
covered fixed tail.
Fabric covered elevator

V-tail

0,65 m

0,90 m

5,97 m

0,42 m?

9,5 m?

1

Fixed wheel with brake
and skid

Ply monocoque.

Fibre glass nose cap.
Blown perspex canopy,
removable

Nil

Upper and lower
surface spoilers with gap
3,2m

Location, % of chord . C
Is device intended to limit terminal velocnty
(vertical dive) to max. permissible I.A.S.

Weights

Wings (with struts,
brakes)
Fuselage (with fin and rudder, less mstru-
ments and equipment) . . . . . . . .

Tailplane and elevator .
Empty weight (including any fixed ballast)
Instruments
Equipped weight
Flying weight. . . . .
Wing loading .

controls, flaps and

..........

.............
.........

Straight flight performance

Calculated
at flying weightof. . . . . . . . . ..

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition .

Stalling speed.
Max.L/D . . . . . . ... . . . ...

............

Design standards

Airworthiness requirements to which air-
craft has been built

Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A
Point B
Point C
Point D

..............
...............
..............

...............

...............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions .
Aero-towing speed . . . . .
Winch launching speed. .
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres.

Spinning permitted?. . . . . . .
Foremost and aftmost c.g. posmons for
which compliance with regulations has
been shown or is intended (% m.a.c.). .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

105 kg

50 kg
11 kg
166 kg
Skg

171 kg

230-281 kg

19,7-24,0 kg/m?

280 kg

V km/h

73
86
112
132

62 km/h
34,5

vsink m/s
0,59
0,64
1,0
1,5

OSTIV Requirements
for Standard Class,

draft 3

October 1959

No

V km/h
165
250
250
160
1,5

V km/h

170
170

250 km/h
180 km/h
150 km/h
140 km/h
Yes

Proof load factor

7

4
—2
—4

Gust vel. m/s

30
—30

Loop, Stall turn

Yes

23,5-37,0

235 km/h
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Mass balance degree. . . .
Construction . . . .

Horizontal tail

Span . . . ... ... ... ...
Area of elevator
Max. deflectionup . . . . . . . . ..
Max. deflection down . . . . . . . . .
Aerofoil section. . . . . . . . . . ..
Elevator aerodynamic balance method . .
Elevator trimming method . . . . . . .
Construction . . . . . . . . . . ...

...........

Vertical tail

Areaoffinandrudder. . . . . . . . .
Areaofrudder . . . . . . . . . . ..
Max. deflection . . . . . . . . . . ..

Acrofoil section. . . . . . . . . . ..
Mass balance degree. . . . . . . . . .
Aerodynamic balance
Structure

..............

Fuselage

Max.width . . . . . . . ... ...
Max. height (at cockpit)
Overalllength . . . . . . . . . . ..
Wetted surfacearea . . . . . . . . . .
Number seats and arrangement . . . . .
Undercarriage type

Structure

Lift increasing devices

Type

................

Drag producing devices

................

Type

Span (total)
Area
Location, % of chord
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.

AV 361

.............

................

Nil

Fabric covered wooden
structure. Ribs 0,40 m
spacing with diagonal
brace.

No horizontal tail

1,312 m2

-—20°

+ 12°

Part of wing

Nil

Tab

Fabric covered wooden
structure. Ribs at 0,40 m
spacing.

1,15 X 2 m?

0,459 X 2 m?

42° outwards

16° inwards

Symm. 6%

Nil

Nil

Fin ply covered wood
structure. Rudders fabric
covered, wood structure.

0,605 m

1,16 m

2,94 m

4,95 m2

1

Tandem wheels front
steerable by pedals. Rear
wheel fitted with mechan-
ical brake.

Fibre-glass skin. Side
opening blown plexiglass
canopy.

Nil

Perforated upper and
lower surface spoilers
with gap (Schempp-Hirth
type).

3,12 m

0,624 m?

439%

Yes

An improved version of the well tried AV 36 with increased
span and higher performance. New fin and rudder design
and larger ailerons have improved control harmony; dive
brakes have replaced the earlier lower surface spoilers. Fuse-
lage is slightly wider and of oval cross-section. The blown
canopy, of smoother shape than the earlier AV 36 type,

Weights

Empty weight! . . . . . . . . . . .. 215 kg

Instruments . . . . . . . . . . . . . 4 kg

Equipped weight . . . . . . . . . .. 219 kg

Flying weight. . . . . . . . . . . .. 350 kg max.
302 kg normal glider
condition

Wing loading. . . . . . . . . . . .. 18,7 kg/m?

(at 302 kg AUW)

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . . .

Réglement Air 2104
1 August 1954

Certificate of airworthiness . . . . . . . In process

Design flight envelope (at 350 kg)

Manoeuvre loads \'% km/h Proof load factor n
PointA . . .. ... ... ..... 142 6
PointB . . . ... .. ... .... 265 6

Factor of safety. . . . . . . . . . .. 1,5

Gust loads V km/h vm/s

PointB . . . ... ... ...... 208 16

Limiting flight conditions

Placard airspeed smooth conditions . . 220 km/h

Placard airspeed gusty conditions . .
Aero-towing speed
Winch launching speed
Cloud flying permitted ?
Permitted aerobatic manoeuvres? . . . .

..........

........

To be determined
after completion of
tests.

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended in % m.a.c.. .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

170 km/h (estimated)

.......

Straight flight performance
Calculated

at flying weight of. . . . . . . . . .. 302 kg

No flap or brake V km/h v sink m/s

Min. sink condition . . . . . . . . . . 75 0,85

Max.L'D . . . ... .. .. .... 26 with feathered
propeller

1 To include any fixed ballast

gives more room and improved view. An AV 36 made a
distance flight of 357 km (pilot André Simon) in 1959 to win
the Coupe Survol and a goal flight of 303 km (pilot Jack
Lambie) in 1960 in Southern California. The AV 36 has a
long list of distance flights to its credit.
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Limiting flight conditions
Placard airspeed smooth conditions .
Placard airspeed gusty conditions .

Aero-towing speed
Winch launching speed

..........

........

==
—(
Weights
Wings! . . . .. ... L. Monobloc
Fuselage2 . . . . . . . . . .. . . Monobloc
Tailplane and elevator . . . . . . . . . Monobloc
Empty weight? . . . . . . . . . . .. 122 kg
Instruments . . . . . . . . . . ... 3kg
Other equipment (e.g. oxygen, radio) 17 kg (optional)
Equipped weight . . . . . . . . . . . 125 (142) kg
Flying weight. . . . . . . . . . . .. 215 kg (normal) to
258 kg (max.)
Wingloading. . . . . . . . . . . .. 14,7 to 17,7 kg/m?

Design standards

Airworthiness requirements to which air-
craft has been built Réglement Air 2104

Cat. IV aerobatic

at 215 kg

1 August 1954

French, Canadian, Ger-
man, Swiss for AV 36.
Modifications to AV 361

accepted by French au-

..........

Date of issue of these requirements . . .
Certificate of airworthiness

......

thorities.
Design flight envelope (at 215 kg)
Manoeuvre loads V km/h Proof load factor
PointA . ... ... ... .. ... 148 8
PointB . . .. .. ... .. .... 254 8
PointC . . .. ... .. .. .... 254 —4
PointD . . . . . ... .. ..... 121 —4
Factorofsafety. . . . . . . . . . .. 1,5
Gust loads V km/h vm/s
PointB . . . . ... ... ..... 208 16

1 With struts, controls, flaps and brakes
2 Complete with rudder and fin, less instruments and equipment
3 To include any fixed ballast

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended in % m.a.c.. .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

.......

Straight flight performance

Measured

No flap or brake

Min. sink condition
Max. L/D condition

.........

Stalling speed
Flap deflection
Max. L/D

............

............

--------------

220 km/h

158 km/h

128 km/h

119 km/h

Yes

No inverted flight. No
aerobatics at rear CG
position.

Yes

Range 89

165 km/h

Based on measured per-
formance of AV 361, cor-
rected for differences.
210 kg

V km/h vsink m/s
65 0,75
84 0,90

100 1,30

114 2,05

130 3,15

58 km/h

00

26
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Weights

Wings!
Fuselage 2
Empty weight3
Instruments
Other equipment (e.g. oxygen, radio)
Equipped weight
Flying weight. . . . . . . . . . . ..
Wing loading . . . . . . . . . . . ..

...............
..............
............

.............

...........

Design standards

Airworthiness requirements to which air-
craft has been built

..........

Date of issue of these requirements . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A
Point B
Point C
Point D
Factor of safety. . . . . . . . . . .

...............
...............
..............

1 With struts, controls, flaps and brakes

134 kg

112 kg

246 kg
3kg

17 kg

266 kg
495 kg
20,4 kg/m2

Réglement Air 2104
Cat. III nuages at 445 kg
Cat. IV aerobatic at

360 kg
1 August 1954
Yes
(at 360 kg)
Vkm/h Proof load factor n
148 8
254 8
254 —4
125 —4
1,5

2 Complete with rudder and fin, less instruments and equipment

3 To include any fixed ballast

:
\/

Gust loads
Point B

...............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions .
Aero-towingspeed . . . . . . . . ..
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended in %, m.a.c. . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

Straight flight performance

Measured
at flying weight of. . . . . . .

No flap or brake

Min. sink condition
Max. L/D condition

.........

.........

Stalling speed. . . . .
Flap deflection .
Max. L/D

..............

V km/h vm/s
208 16
210 km/h

157 km/h

160 km/h (128 in gusts)
Yes—up to 445 kg
Yes—Iloop, stall turn
up to 360 kg.

Yes

Range 89

165 km/h

423 kg

V km/h vsink m/s
70 0,84
83 0,89

105 1,35

122 2,05

140 3,25

60 km/h

0 o

26
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Weights Limiting flight conditions
Wings! . . . . . .. .00 202 kg Placard airspeed smooth conditions . . . 220 km/h
Fuselage2 . . . . . . . . . . . . .. 112,2 kg Placard airspeed gusty conditions . . . . 180 km/h
Tailplane and elevator . . . . . . . . . 9,8 kg Aero-towingspeed . . . . . . . . . . 100 km/h
Empty weight® . . . . . . . . . . .. 324 kg Winch launching speed . . . . . . . . 100 km/h
Instruments e e e e e e 3,5kg Cloud flying permitted? . . . . . . . . Yes
Other equipment (e.g. oxygen, radio) 32 kg Permitted aerobatic manoeuvres. . . . . Nil
Equipped weight . . . . . . . . . . . 360 kg Spinning permitted?. . . . . . . . . . No
Flying weight. . . . . . . . . . . .. 460 kg Foremost and aftmost c.g. positions for
Wingloading. . . . . . . . . . . .. 25,5 kg/m? which compliance with regulations has
been shown or is intended in 9% m.a.c.. . 30 to 39
. Terminal velocity with brakes opened at
Design standards max. all up weight from flight tests (f
Airworthiness requirements to which air- brakes are speed limiting) . . . . . . . Not tested.
craft hasbeen built . . . . . . . . . . Réglement Air
2104 Cat. III
Date of issue of these requirements . . 1 August 1954
Certificate of airworthiness . . . . . . . Yes Straight flight performance
Measured
Design flight envelope at flying weightof. . . . . . . 440 kg
Manoeuvre loads Proof load factor
PointA . . . . . . . . . . .. ... 5
PointB . . . . . . . . .. .. ... 5
Point C . . . . « v e —2 No flap or brake Vkm/h  Vsink m/s
PointD . . . ... ......... —2 Min. sink condition 80 0,78
Factor of safety. . . . . . . . . . .. 2 Max. L/D condition 98 0,84
120 1,25
1 With struts, controls, flaps and brakes 140 2’00
2 Complete with rudder and fin, less instruments and equipment 160 3,20
3 To include any fixed ballast Max.L/D . . . . .. ... ... .. 32,5
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Design standards

Airworthiness requirements to which air-
craft has been built . . . . . . . . ..
Date of issue of these requirements

Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads

PointA . . . . . . . ... ...
Point B
PontC . . . . . . . ... .. ...
PointD . . . . . . ... ... ...

Gust loads

Point A . .
Point B
PointC . . . .
PointD . . . .

............
...............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . .

Aero-towing speed
Winch launching speed

.....

Norme Air 2104
1 August 1954

Yes

V km/h

148
230
230
108
1,5

V km/h

200
200
115

200 km/h
150 km/h
140 km/h
100 km/h

Proof load factor

6,7

6,7
—27
27

Gust vel. vm/s

16
16
16
16

Cloud flying permitted? . . . .
Permitted aerobatic manoeuvres

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended in % m.a.c.
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting) .

Straight flight performance

Measured
at flying weightof. . . . . . . . . . .

No flap or brake

Min. sink condition . . .
Max. L/D condition . . .

.......

.......

.............
.....

Max.L/D . . . . . . ..

Yes
Inverted flight prohibited
Yes

30 to 46

160 km/h

310 kg

V km/h V sink m/s
72 0,75
80 0,80

108 1,35
126 2,05
144 3,5

58 km/h

00

28
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Instruments . . . . . . . . . .. .. S kg Aero-towingspeed . . . . . . . . . . 130km/h
Flying weight. . . . . . . . . . . .. 500 kg Winch launching speed . . . . . . . . 100 km/h
Wingloading. . . . . . . . . . . .. 26 kg/m? Cloud flying permitted? . . . . . . . . Yes
Permitted aerobatic manoeuvres Nil
. Spinning permitted?. . . . . . . . . . Yes
Design standards i . Foremost and aftmost c.g. positions for
Airworthiness requirements to which air- ] which compliance with regulations has
craft has been built . . . . . . . . .. Norme Air 2104 been shown or is intended in % m.a.c.. . 20 to 40
Date of issue of these requirements . . . 1 August 1954 Terminal velocity with brakes opened at
max. all up weight from flight tests (if
Design flight envelope brakes are speed limiting) . . . . . . . 190 km/h
Manoeuvre loads V km/h Proof load factor
PointA . . .. .. ... ...... 133 5,33 Straight flich
Point B . . . . . . 220 5.33 traight light performance
PointC . . . . . .. ... .. ... 220 —2,13 Measured
PointD . . . ... ... ...... 115 —2,13 at flying weightof. . . . . . . . . . . 500 kg
Factor of safety. . . . . . . . . . .. 1,5
Gu:st loads V km/h Gus‘;:' v mjs No flap or brake V km/h V sink m/s
gg:z:g T 16 Min. sink condition . . . . . . . . . . 78 0,75
Point C ) ........... 200 16 Max.L/D condition. . . . . . . . . . 85 0,85
PointD . . . . . .. . ... .... 130 16 117 1,60
136 2,10
. e . ope 156 4,50
Limiting flight conditions Stallingspeed. . . . . . . .. .. .. 60 km/h
Placard airspeed smooth conditions . . . 200 km/h Flap deflection . . . . . . . . . . . . 0°
Placard airspeed gusty conditions . . . 150 km/h Max.L/D . ... . ... ... ... 29
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Wing tipchord (Cy) . . . . . . . . .. 0,365 m

Meanchord (C =5s/p) . . . . . . . .. 0,75 m

Wing section, root . . . . . . . . .. NACA 63420

Wing section, tip . . . . . . . . . .. NACA 63613

Dihedral . . . . . S B

Yuchordsweep . . . . . . . ... .. 0°

Taper ratio (C¢/Cy) 0,33

Construction . . . . Cantilever. Single wood
spar. Leading edge of
ply/plastic sandwich.
Fabric on undersurface
only.

Ailerons

Type . . . . . . . . . ... ... Slotted

Span (total) . . . . . . . . . . ... 6,4 m

Area(total) . . . . . . . . . . . .. 2,22 m?

Meanchord . . . . . . . . . .. 0,173 m

Max. deflectionup . . . . . . . . .. 27°

Max. deflectiondown . . . . . . . . . 16°

Mass balance degree . . . . . . . . . Nil

Construction . Wood. Stabilised skin.

...........

Tail (45°)

Yospan . . . .. L0000 L. 1,90 m
Area of elevator and fixed tail (S') 2,30 m2
Area of elevator/rudder . . . . . . . . 1,15 m2
Max. deflection as elevator . . . . . . + 20°
asrudder . . . . . . . + 30°
Aerofoil section. . . . . . . . . . .. Hoft
Mass balance degree . . . . . . . .. 25%

Mass balance method . . . . . . . . .
Tail arm (from Y4 [1’] chord m.a.c. wing

Weight in horn

to 14 chord ma.c. tail) . . . . . . .. 3,80 m
Elevator aerodynamic balance method . . Horn
Elevator trimming method . . . . . . . Spring

Construction . . . . . . . . . . . .. Wood. Sandwich con-
struction for fixed tail.
Ribs and fabric covering
for moving tail.

Fuselage

Max.width. . . . . . . . . . . . .. 0,58 m

Max. height (at cockpit) . . . . . . . . 1,0 m

Overalllength . . . . . . . . . . .. 6,22 m

Number seats and arrangement . . . . . 1

Undercarriage type . . . . . . . . . . Fixed wheel with brakes.

Structure. . . . . . . . . . . ..o Welded steel tube central

frame with ply/plastic
sandwich tail centre sec-
tion and cockpit attach-
ments. Side opening plexi-

glass hood.
Lift increasing devices
Type . . . . . « o o o o0 Nil

Drag producing devices

Upper and lower surface
spoilers without gap.
2,55 m

Type

................

Span (total)

CHOUCAS

A two seater based on the same design philosophy as
“Fauvette””, providing a school sailplane for training pilots
in soaring flight in a practical and economic fashion. The
front cockpit is the same as that of “Fauvette”.

.............

o/ of span (where applicable) . . . . . .

Location, % of chord . . . 38%
Is device intended to limit terminal velocity

(vertical dive) to max. permissible LA.S.  Yes
Weights

Wings! . . . . . .00 78 kg
Fuselage? . . . . . . . . . . . . 65 kg
Tailplane and elevator . . . . . . . . . 12 kg
Empty weight3 . . . . . . . . . . .. 155 kg
Instruments . . . . . . Ce } 37 ke
Other equipment (e.g. oxygen, radio) . .

Equipped weight . . . . . . . . . 192 kg
Flying weight. . . . . . . . . . 275 kg
Wing loading. . . . . . . . . . . .. 24,5 kg/m?

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . .

French Air 2104
1 October 1951

Certificate of airworthiness . . . . . . . Yes

Design flight envelope

Manoeuvre loads V km/h Proof load n

Point A . . . . . . . . . ... ... 137 5,33

PointB . . . . . . . ... . .... 231 5,33

PointC . . . . . . ... .. .... 231 —2,13

PointD . . . . . . ... ... ... 158 — 3,31

Factorof safety . . . . . . . . . . . . 1,5

Limiting flight conditions

Placard airspeed smooth conditions . . . 200 km/h

Placard airspeed gusty conditions . . . . 170 km/h

Aero-towing speed . . . . . . . . . . 120 km/h

Cloud flying permitted? . . . . . . . . Yes

Permitted aerobatic manoeuvres. . . . . Nil

Spinning permitted?. . . . . . . . . . No

Foremost and aftmost c.g. positions for

which compliance with regulations has

been shown or is intended in % m.a.c.. . 2845

Straight flight performance

Calculated

at flying weightof . . . . . . . . . .. 260 kg

No flap or brake V km/h vm/s

Min. sink condition . . . . . . . . . . 65 0,65

Max. L/D condition. . . . . . . . . . 78 0,70

98 1,05

115 1,40
130 2,00

Stallingspeed. . . . . . . . . . . .. 54 km/h

Max.L/D . . . . . . . . ... ... 30

1 With struts, controls, flaps and brakes
2 Complete with rudder and fin, less instruments and equipment
3 To include any fixed ballast

Zweisitzer mit derselben Konstruktion. Grundgedanken wie
fiir die Fauvette. Dabei entstand ein Schulungsflugzeug zur
Einfiihrung der Piloten in den Segelflug auf praktischer, wirt-
schaftlich tragbarer Grundlage. Der vordere Pilotenraum ist
gleich gestaltet wie bei der Fauvette.

Biplace avec la méme idée de construction que pour la
Fauvette. Ce planeur d’écolage permet I'introduction du
pilote dans le vol a voile d’une fagon pratique et économique.
Le cockpit de front est le méme que celui de la Fauvette.
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Lift increasing devices '
............. . . . Ni

Type

Drag producing devices

Type . . . . . . . . . .. ... .. Upper and lower surface
spoilers without gap.

Span(total) . . . . . ... ... .. 3,06 m

% of span (where applicable) . . . . . 17%

Location, % ofchord . . . . . . . . . 389%

Is device intended to limit terminal velocity

(vertical dive) to max. permissible .LA.S. .  Yes

Weights

Wings! . . . . . ... . ... ... 145 kg

Fuselage2 . . . . . . . . .. .. .. 105 kg

Tailplane and elevator . . . . . . . . . 17 kg

Empty weight3 . . . . . . . . .. .. 267 kg

Instruments . . . . . .. ... ... 27 k

Other equipment (e.g. oxygen, radio) g

Equipped weight . . . . . . . . . . . 294 kg

Flyingweight. . . . . . . . . . . .. 460 kg

Wing Loading . . . . . . . . . . .. 27,0 kg/m?

Design standards

Airworthiness requirements to which air-

craft hasbeen built . . . . . . . . . . French Air 2104

Date of issue of these requirements . . . 1 October 1951

Certificate of airworthiness . . . . . . . In process of certification

1 With struts, controls, flaps and brakes
2 Complete with rudder and fin, less instruments and equipment
3 To include any fixed ballast

Design flight envelope

Manoeuvre loads V km/h
Point A . . . . . « « « « « o . 148
PointB . . .« . . « .« « o o o 231
PointC . . . . . . « « o o o . 231
PointD . . . . . . . .. . ... . 165
Factor of safety. . . . . . . . . . . . 1,5
Limiting flight conditions
Placard airspeed smooth conditions . . . 200 km/h
Placard airspeed gusty conditions . 170 km/h
Aero-towingspeed . . . . . . . . . . 120 km/h
Cloud flying permitted? . . . . . . . . Yes
Permitted aerobatic manoeuvres. . . . . Nil
Spinning permitted?. . . . . . . . . . No
Foremost and aftmost c. g. positions for
which compliance with regulations has
been shown or is intended in % m.a.c.. . 2845
Straight flight performmance
Calculated
at flying weightof. . . . . . . . . .. 460 kg
No flap or brake V km/h
Min. sink condition . . . . . . . . .. 70
Max. L/D condition . . . . . . . . . . 82

105

123

140
Stallingspeed . . . . . . . . . . .. 58 km/h
Max.L/D . . . . .. . ... . ... 31

Proof load n
5,33
5,33
— 2,13
— 2,75

v m/s
0,70
0,74
0,95
1,40
2,10
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Fuselage (with fin and rudder, less instru-

Design flight envelope

ments and equipment) . . . . . . . . . 84 kg
Tailplane and elevator . . . . . . . . . 8,6 kg %?g?iwre loads Yslzm,h ngfg;ad factor
Empty weight (including any fixed ballast)  207,6 kg PointB . . . 233 6.67
Instruments . . . . . . .. .. ... 2,4 kg e~ ’
. . > PontC . . . . . . ... ... ... 224 —3,34
Equipped weight . . . . . . . . . .. 210 kg i
. . PointD . . . . . . ... ... ... 194 —3,34
Flyingweight . . . . . . . . . ... 300 kg Factor of safet 1.5
Wingloading . . . .. ...... 21,8 kg/m? Yo ’
Gust loads V km/h Gust vel. m/s
Straight flight performance PointA . . . . . . .. . ... ... 151 15
Measured gom: g ............... igg g
at flying weightof . . . . . . . . . . oMb e o
ying welght 300 ke PointD . . . . . oo 151 —15
No flap or brake i
Mi p . diti V km/h v sink mfs Limiting flight conditions
. sink condition . . . . . . . . . .
.- [ 0,73 Placard airspeed smooth conditions . . . 200 km/h
Max.L/D condition. . . . . . . . . . 78,5 0,76 . .
Placard airspeed gusty conditions . . . . 130 km/h
111 1,60 .
130 2 46 Aero-towingspeed . . . . . . . . .. 130 km/h
’ Winch launching speed . . . . . . . . 100 km/h
148 3,65 Cloud flyi tted ? Y
Stallingspeed . . . . . . . . . . .. 50 km/h oud tymng perml ted™ . .o e .
Permitted aerobatic manoeuvres Semi aerobatic
Max.L/D . . . . . . . . . . ... 28,5 .. .
Spinning permitted? . . . . . . . . . Yes
. Foremost and aftmost c.g. positions for
Design standards which compliance with regulations has
Airworthiness requirements to which air- been shown or is intended (%, m.a.c.) . . 23-34
craft hasbeen built . . . . . . . . . . BYVS and appendices Terminal velocity with brakes opened at
Date of issue of these requirements . . 1939 and additionsin1958 max. all up weight from flight tests (if
Certificate of airworthiness . . . . . . . Yes brakes are speed limiting) . . . . . . . 200 km/h
[ )
T
()—y — -
-
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Drag producing devices

Type . . . . . . . . . ... ..
Span (total)
Area
Location, % of chord
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.

.............
................

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Instruments
Equipped weight
Flying weight
Wing loading

...............

.............
...........
............

Straight flight performance
Measured
at flying weight of

..........

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition. . . . .

Stalling speed
Flap deflection
Max. L/D

.........

..............

Upper and lower surface

spoilers with gap

2 x20m
2 X 0,376 m?
68

Yes

380 kg

V km/h

76
88
114
133
152
65 km/h
+10°

v sink m/s

0,65
0,70
1,2

1,84
2,55

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

..........

Design flight envelope

Manoeuvre loads
Point A

PointC . . . . ... ... .. ...

...............

Gust loads
Point A
Point B
Point C
Point D

...............
...............
...............

...............

Limiting flight conditions

Placard airspeed smooth conditions . .
Placard airspeed gusty conditions . . .
Aero-towingspeed . . . . . . . . . .
Winch launching speed . . . . . . . .
Permitted aerobatic manoeuvres

Spinning permitted ?
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.)
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

.......

BVS-DDR

1959-1960

Yes

V km/h Proof load factor

143 5,5

240 4,0

240 —2,0

163 —3,0
1,5

Vkm/h  Gust velocity V m/s

130 15

240 5

240 — 5

130 —15

200 km/h

130 km/h

130 km/h

100 km/h

Yes

Semi aerobatic

Yes

21-34

200 km/h
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Construction . . . . . . . . . . . ..

Lift increasing devices

Type

................

Drag producing devices
Type

Span (total)
Area
Location, % of chord
Is device intended to limit terminal velocity
(vertical dive) to max. permissible 1.A.S.

.............
................

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Instruments . . . . . . . ... . ..
Equipped weight
Flying weight
Wing loading

...........

............

Straight flight performance

Calculated
at flying weight of

........

No flap or brake

..........

Monocoque. Fibre glass
nose cap. Side opening
moulded perspex canopy

Nil

Upper and lower surface
spoilers with gap

2 X 1,00 m

2 X 0,22 m2

35

Yes

135 kg

120 kg
11,8 kg
266,8 kg
3,2 kg

270 kg
470 kg
26,2 kg/m?

470 kg

V km/h v sink m/s

72,5 0,95
83 1,08
109 1,66
127 2,53
145 3,83

Stalling speed
Max. L/D

..............

Design standards

Airworthiness requirements to which air-
craft hasbeen built . . . . . . . . . .
Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A

...............
...............
...............
...............

...........

...............
...............
................

...........

Limiting flight conditions
Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions .
Aero-towing speed . . . . . . . . . .
Winch launching speed
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres

Spinning permitted? . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.) . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

........

-------

BVS-DDR appendices
1958-1959

Yes
V km/h Proof load factor
151 5,34
231 5,34
262 —2,67
191 —2,67
1,5

V km/h Gust vel. V m/s
130 15
235 5
235 — 5
130 —15
200 km/h

130 km/h

130 km/h

100 km/h

Yes

Semi aerobatic
Yes

24-38

165 km/h
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Wing tip chord (Cy) . .
Mean chord (C = s/p) .
Wing section, root
Wing section, mid
Wing section, tip
Dihedral . . . .
V4 chord sweep . .
Aero. twist root/tip .
Taper ratio (C¢/Cr)
Construction .

Ailerons

Type . . . .
Span (total)
Area (total)
Mean chord
Max. deflectionup . . . . .
Max. deflection down
Mass balance degree
Construction .

...........
...........
.....

............

Horizontal tail

Span . . . . . . .. ... ..
Area of elevator and fixed tail (S")

Area of elevator
Max. deflection up
Max. deflection down . . . . . .
Aerofoil section. . . . . .
Mass balance degree . . . . . . . . .
Tail arm (from 14 [1’] chord m.a.c. wing
to 14 chord m.a.c. tail) . . . . . . . .
Elevator aerodynamic balance method . .
Elevator trimming method . . . . . . .
Horizontal tail volume coefficient (S’ 1’/SC)
Construction . . . . . . . . . . . ..

Vertical tail

Area of fin and rudder. . . . . .
Area of rudder . . .
Aspect ratio
Tailarm . . . . . . . .
Mazx. deflection . . . . . . . . . .
Aerofoil section
Aerodynamic balance
Structure

.........
.............

.........

.........

Fuselage

Max. width
Max. height (at cockpit) . . . .
Overall length

Max. cross section
Wetted surface area .
Number seats and arrangement . . . . .
Undercarriage type

.......

..........

Structure

Lift increasing devices

Type

..........

0,5m

0,943 m

GO 533 16,7%

Go 533

Go 532

30

—1,8°

40

0,382

Wood. Single spar. Ply
covered, 30 cm spaced
wooden ribs. Fabric
covering over rear 65%.

Upper surface hinge
4,8 m

1,08 m?

0,225 m

30°

12,5°

Nil

Ply covered wood

2,8 m

1,95 m?
0,95 m?

20°

20°
Symmetrical
Nil

3,9m

Nil

Spring

0,568

Ply covered wood

1,4 m?

0,76 m2

1,61

42 m

30°

Symmetrical

Nil

Ply covered wood

0,6 m

1,05 m

7,0 m

0,45 m2

10,5 m?

1

Fixed unsprung wheel.
Fixed rubber mounted
skid

Fabric covered steel tube.
Fibre glassnose cap. Rear
opening blown plexiglass
canopy.

Nil

Drag producing devices

Type

................

Span (total)
Area (total)
Location, % of chord
Is device intended to limit terminal velocxty
(vertical dive) to max. permissible I.A.S.

...........
...........

Weights

Wings!?
Fuselage 2 ..
Tailplane and elevator . . . .
Empty weight3 .

Instruments
Other equipment (e.g. oxygen, radio) . .
Equipped weight .
Flying weight . .
Wing loading

..............
.......
.....

.............

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . . .
Certificate of airworthiness

..........

Design flight envelope

Manoeuvre loads

Point A .
Point B
Point C
Point D
Factor of safety. . . . . . . . . .

Limiting flight conditions

Placard airspeed smooth conditions . .
Placard airsped gusty conditions
Aero-towing speed
Winch launching speed
Cloud flying permitted ?
Permitted aerobatic manoeuvres

Spinning permitted . . . . . .
Foremost and aftmost c.g. posmons for
which compliance with regulations has been
shown or is intended in %, m.a.c. . . . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

Straight flight performance

Measured
at flying weight of . . .

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition . .

Stalling speed
Max. L/D

.....

1 With struts, controls, flaps and brakes

Upper and lower surface
spoilers with gap

20m

0,68 m?

39

Yes

110 kg

72 kg

7,2 kg
189,2 kg
1,8 kg

Nil

191 kg
310 kg
21,8 kg/m2

German B.V.S.
1939
Yes

V km/h Proof load factor

114 4

219 4

151 —2

239 0
2,0

200 km/h

130 km/h

130 km/h

100 km/h

Yes

Semi aerobatic

Yes

249, to 409,

207 km/h
280 kg
V km/h v sink m/s

60 0,67
73 0,75
90 1,05

105 1,50

120 2,05

55 km/h

27

2 Complete with rudder and fin, less instruments and equipment

3 To include any fixed ballast
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Is device intended to limit terminal velo-
city (vertical dive) to max. permissible
LAS. . . . . . . . .. ...

Weights

Wings! . . . . . .. .. ...
Fuselage . . . . . . . . . . ..
Tailplane and elevator . . . . . .
Empty weight2 . . . . . . . . .
Instruments . . . . . . . . . .

Flying weight. . . . . . . . . .
Wing Loading . . . . . . . . .

Design standards

Airworthiness requirements to which
aircraft has been built . . . . . .

Design flight envelope

Manoeuvre loads

PointB . . . . . . . . . . ..
Factor of safety . . . . . . . .

1 With struts, controls, flaps and brakes

2 To include any fixed ballast

Yes

122 kg

69 kg

12 kg

203 kg

(included in fuselage
weight)

300 kg

23,1 kg/m2

Bauvorschriften fiir

Segelflugzeuge
V km/h Proof load factor
200 5

2,0

Gust loads . . . . . . . . ..
PointB . ... .. ... ...

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . . .
Aero-towing speed . . . . . . .
Winch launching speed . . . . .
Cloud flying permitted? . . . . .
Spinning permitted? . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has

been shown or is intended in %, m.a.c.

Straight flight performance

at flying weightof . . . . . . .

No flap or brake

Min. sink condition
Max. L/D condition

Stalling speed
Flap deflection
Max. L/D

.....

......

.........

.......

...........

V km/h vm/s
140 10

200 km/h
140 km/h
110 km/h
90 km/h

Not tested, but suitable

Yes

20-45

calculated
300 kg

V km/h V sink m/s

66 0,63
77 0,66
100 1,00
165 35
52 km/h
00
32,5
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Other equipment (e.g. oxygen, radio) . .
Flyingweight. . . . . . . . . . . ..
Wing loading

Straight flight performance

Calculated
at flying weight of . . . . .

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition . . . . . . . . . .

Stalling speed
Max. L/D

............

Design standards

Airworthiness requirements to which air-
craft hasbeenbuilt . . . . . . . . ..
Certificate of airworthiness . . . . . . .

8 kg radio
350 kg
27 kg/m?2

320 kg

V km/h
85

v sink m/s
0,55
0,55
0,57
0,77
1,02

Design flight envelope

Manoeuvre loads
PointA . . .. .. .. ... ...,
Point B
Factor of safety. . .

Gust loads

...............

...............

...............

Limiting flight conditions

Placard airspeed smooth conditions . .
Placard airspeed gusty conditions . . . .
Aero-towing speed
Winch launching speed . . . . . . . .
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres

Spinning permitted? . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has been
shown or is intended (% m.a.c.) .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

..........

.......

Vkm/h
135 5

265 5
2

V km/h Gust vel. m/s

200 10
200 -10

200 km/h
200 km/h
130 km/h
110 km/h
No

None
Yes

20 to 45

Not yet tested

Proof load factor
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Area(total) . . . . . . . . . . ... 0,465 m? Gust loads V km/h Gust vel. vm/s
%ofspan . . . . . . . ... .. 30 PointA . . . . . .. .. ... ... 142 + 20,1
Location, % of chord . . . . . ... 60 PointD . . . . . . .. .. ... 142 — 20,1
Is device intended to limit terminal velocity
(vertical dive) to max. permissible L.A.S. Yes
Limiting flight conditions
Weights Placard airspeed smooth conditions . . . 216 km/h
o K Placard airspeed gusty conditions . . . . 144 km/h
Wings s T T 82 kg Aero-towing speed . . . . . . 154 km/h
Fu§elage C oo e 77 kg Winch launching speed . . . . . . . . 122 km/h
Tailplane :and :’ levator . . .. ... Cloud flying permitted? . . . . . . . Yes
Empty weight® . . .. ... ... .. 159 kg Permitted aerobatic manoeuvres Rolls, loops, inverted
Instruments . . . . . . . . . 5kg flight
qulpped .welght """"" 164 kg Spinning permitted?. . . . . . . . . . Yes
Flymg wexght """"""" 272 kg 5 Foremost and aftmost c.g. positions for
Wing loading.. . . . . .. ... ... 24,4 kg/m which compliance with regulations has
been shown or is intended in 9 m.a. c. 28% to 42%
. Terminal velocity with brakes opened at
Design standards max. all up weight from flight tests (if
Airworthiness requirements to which air- brakes are speed limiting) . . . . . . . 190 km/h
craft hasbeenbuilt . . . . . . . . . . B.C.AR.
Date of issue of these requirements . 1960
Certificate of airworthiness . . . . . . . Yes Straight flight performance
Calculated
Design flight envelope at flying weightof. . . . . . . . . . . 263 kg
Manoeuvre loads V km/h Proof load factor n
i e e e e e e e 142 5
Il:ggxl: g e 228 4 No flap or brake Vkmh  vsiokmjs
PointC . . . . . . ... ... ... 228 0 Min. sink condition . . . . . . . 70 0,61
PointD . . . .. . ... .. .... 126 — 2,5 Max. L/D condition. . . . . . . . . 74 0,64
Factorof safety. . . . . . . . . . .. 1,5 93 0,91
111 1,35
1 With struts, controls, flaps and brakes 130 1,89
2 Complete with rudder and fin, less instruments and equipment Stalling speed. . . . . . . . . . . .. 61 km/h
3 To include any fixed ballast Max.L/D . . . . .. ... .. ... 32
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13200

43' 3%

Weights

Wings1

Fuselage 2
Tailplane and elevator . . . . . . . . .
Empty weight3
Instruments
Equipped weight
Flying weight. . . . . . . . . . . ..
Wingloading. . . . . . . . . . . ..

.............

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A
Point B
Point C
Point D
Factor of safety. . . . . . . . . . . .

...............

...............

Gust loads
Point A .
Point D

.......

1 With struts, controls, flaps and brakes

7061

[ 23 2"

1t

96,6 kg
85,3 kg
10,4 kg
192,3 kg
3,2kg
195,5 kg
317,5 kg
23,4 kg/m?

B.C.A.R.
1957
Yes

V km/h Proof load factor n

140 5

252 4

252 0

113 —25
1,5

Vkm/h  Gust vel. vm/s

140 20
140 20

2 Complete with rudder and fin, less instruments and equipment

3 To include any fixed ballast

Limiting flight conditions

Placard airspeed smooth conditions .

Placard airspeed gusty conditions . . . .
Aero-towing speed
Winch launching speed
Cloud flying permitted ?
Permitted aerobatic manoeuvres

..........
........

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended in % m.a.c.. .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

Straight flight performance

Calculated
at flying weightof . . . . . . . . . ..

No flap or brake

Min. sink condition . . . . . . . . . .
Max.L/D condition. . . . . . . . . .

Stallingspeed. . . . . . . . . . . ..
Max. L/D

..............

227 km/h

139 km/h

139 km/h

130 km/h

Yes

Loop, stall turn
Yes

289 to 38%

218 km/h

286 kg

V km/h v sink m/s
67 0,76
79 0,84
121 2,00
62 km/h

26

115






Fuselage

Max. width
Max. height (at cockpit) .
Overall length
Max. cross section
Wetted surface area . .
Number seats/arrangement . .
Undercarriage type . . .

Construction .

..........

Lift increasing devices

Type

Drag producing devices
Type

Span (total)

Area . . . . . . . ..
Location, % of chord . . . .
Is device intended to limit terminal velocity
(vertical dive) to max. permissible L.A.S.

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less
ments and equipment)
Tailplane and elevator
Empty weight (including any fixed ballast)
Instruments Ce
Equipped weight
Flying weight

Wing loading

instru-

........
........
........

Straight flight performance

Calculated
at flying weight of

......

1,22 m

1,188 m

7,72 m

1,082 m?

20,1 m?

2 side by side

Fixed unsprung wheeland
fixed rubber mounted skid
Frame and stringer, fabric
covered. Fibre glass nose.
Front opening moulded
perspex canopy

Nil

Upper and lower surface
spoilers with gap

2 X 1,438 m

2 %X 0,296 m?

40

Yes

164 kg

162,2 kg
19,2 kg
345,4 kg
3,6 kg

349 kg
567 kg
27,7 kg/m?

7

No flap or brake V km/h
Min. sink condition . . . . . . . . . . 70
Max. L/D condition . . . . . . . . . 76
100
120
150
Stallingspeed . . . . . . . . . . .. 60 km/h
Max.L/D . . . . . . . .. .. ... 30
Design standards
Airworthiness requirements to which air-
crafthasbeen built . . . . . . . . . . BCAR

Date of issue of these requirements . . .

Design flight envelope

Manoeuvre loads V km/h
PointA . . . . . ... ... .. 148,5
PointB . . . . . ... .. .. 241
PointC . . . . . . . ... .. 241
PointD . . . . . .. ... ..... 133,5
Factorofsafety . . . . . . . . . .. 1,5
Gust loads V km/h
PointA . . . . . . . . . .. 148,5
PointD . . . . . . . . . .. .. 148,5
Limiting flight conditions

Placard airspeed smooth conditions . . 217 km/h
Placard airspeed gusty conditions . . . . 148 km/h
Aero-towing speed . . . . . . 148 km/h
Winch launching speed 148 km/h
Cloud flying permitted? . . . . . . . . Yes

Permitted aerobatic manoeuvres
Spinning permitted? . . . . . . . ..
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.) . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

Yes

v sink m/s

0,66
0,69
1,03
1,57
2,70

16 May, 1961

5
4
0
2,5

Proof load factor

Gust vel. Vm/s

+20,1
—20,1

Semi aerobatic

Not available

Not available
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Lift increasing devices Stallingspeed . . . . . . . . . . .. 60 km/h
Type o o o Nil Max.L/D . . . . . ... ... ... 36
Drag producing devices Design standards
TYPE . . o o e e e e Upper and lower surface Airworthiness requirements to which air-
spoilers with gap craft hasbeenbuilt . . . . . . . . . . BCAR
Span (total) . . . . . . . . . . ... 2% 1,16m Date of issue of these requirements . . . 16 May, 1961
Area . . . . . . . . . ... 2 X 0,219 m?
Location, % ofchord . . . . . . . . . 45 Design flight envelope
Is deyice igtended to limit tem.lin_al velocity Manoeuvre loads V km/h Proof load factor
(vertical dive) to max. permissible LA.S. Yes Point A . . . . . . .. 131 5
. PointB . . . .. .. .. ...... 222 4
Weights Point C . . . . 222 0
Wings (with struts, controls, flaps and PointD . . . . . . . .. ... ... 120 2,5
brakes) . . . . . . ... ... ... 160 kg Factor of safety . . . . . . . .. .. 1,5
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . . 82 kg Gust loads V km/h Gust vel. m/s
Tailplane and elevator . . . . . . . . . 11 kg PointA . . .. ........... 131 +20,1
Empty weight (including any fixed ballast) 253 kg PomtD . . . . ... .. ...... 131 —20,1
Instruments . . . . . . . . . . ... 3kg
qu}ipped .Weight ........... 256 kg Limiting ﬂight conditions
Flyingweight . . . . . . . . . . .. 376 kg . .
Wing loading . . . . . . ... ... 23,35 kg/m? Placard airspeed smooth conditions . . . 219 km/h
Placard airspeed gusty conditions . . . . 132 km/h
Straight flight performance Aero-towingspeed . . . . . . . . .. 132 km/h
Winch launching speed . . . . . . . . 132 km/h
Calculated Cloud flying permitted? . . . . . . . . Yes
at flying weight of . . . . . . . .. .. 376 kg Permitted aerobatic manoeuvres Semi aerobatic
) Spinning permitted? . . . . . . . .+ Yes
No flap or brake V km/h v sink m/s Foremost and aftmost c.g. positions for
Min. sink condition . . . . . . . . . 69 0,53 which compliance with regulations has
Max. L/D condition . . . 76 0,58 been shown or is intended (% m.a.c.) Not available
100 0,87 Terminal velocity with brakes opened at
130 1,50 max. all up weight from flight tests (if
170 3,00 brakes are speed limiting) . . . . . . . Not available
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Aspect ratio (b2/s). .

Wing root chord (C;)

Wing tip chord (Cy) . . . . .
Mean chord (C = s/y).
Wing section, root. . .
Wing section, mid . . .
Wing section, tip.. . . . .
Dihedral. . . . . . ..
V4 chord sweep . . . . .
Aero. twist root/tip

..........

Taper ratio (Ci/Cr)
Construction . .

.....

Ailerons

Type
Span(total) . . . . . . .. ... ..
Area (total). . .
Meanchord . . . . . . . . . . ..

Max. deflectionup . . . . . . . . . .
Max. deflection down
Mass balance degree.
Construction . .

Horizontal tail

Span . . . . ... ...
Area of elevator. .
Max. deflection up
Max. deflection down . . . . . .
Aerofoil section. . . . . . . .

Mass balance degree.
Tail arm (from Y4 [1’] chord m.a.c. wing to
14 chord m.a.c. tail).
Elevator trimming method . . . . . . .
Horizontal tail volume coefficient (§'1’/SC)
Construction . . . . . . . . . .

Vertical tail

Area of fin and rudder. . .
Area of rudder . . . . .

Aspect ratio .
Tailarm . . . . . . . . . . . . . ..
Max. deflection . .
Aerofoil section. . . . . . . . . ..
Aerodynamic balance
Construction . . . . . . . . . . . ..

......
......

Fuselage

Max.width. . . . . . . . . . . ...
Max. height (at cockpit) . . . . . . .

Overall length
Max. cross section. . . . . .
Wetted surface area . . . . .
Number seats/arrangement . . .
Undercarriage type .

............

.........

Construction . . . . . .

21,3

1,83 m

0,457 m

1,142 m

NACA 653 818

NACA 653 818

NACA 653 818

2,2° on outer wing

1,25°

Inboard aileron +3°
Over aileron span 0°
Outboard of aileron -10°
0,25

Two spar wooden
cantilever, cross braced
between spars for torsion-
al stiffness. 809 fabric
covered. Ribs of spruce
and balsa, spaced

0,229 m

Plain

2 X 457m

2 X 1,00 m2

0,22 m

30°

15°

Nil

Wood. Fabric covered.
1/,6"" balsa torque box
at L.E.

3,05 m (all moving)
1,395 m?

15°

5°

NACA 653 018

Nil

6,07 m. Hinge at 0,21 ¢
Nil

0,267

Wood. Fabric covered.
Ribs spaced 0,229 m

1,47 m2 all moving

2,28

55m

+15°

NACA 653 009

Hinge at 0,25 ¢

Wood. Fabric covered.
Ribs spaced 0,229 m

0,578 m

0,872 m

7,54 m

0,505 m?

7,44 m?

|

Sprung front wheel.
Fixed rear wheel
Frame and stringer.
Fabric covered. Alumi-
nium alloy tube seat and
undercarriage frame.
Bent perspex sheet
canopy. Pilot entry
through nose.

Lift increasing devices

Type

Drag producing devices

Type . . . . . . . . . .00

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . .

Undercarriage
Drive mechanism . . . . . . . .o
Propeller. . . . . . . . . . . . . ..
Empty weight (including any fixed ballast)
Instruments .
Equipped weight
Flying weight. . . . . .
Wing loading . .

...........
........

.......

Straight flight performance

Calculated

at flying weight of
Take-off speed
Cruising speed
Cruising power . .

Min. sink condition . . . . .

Max. L/D in free air. . . . . . .
Max.L/Dat13mht. . . . . .

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A
Point B
Point C
Point D

...............
...............
...............

...............

Gust loads
Point A

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . . .
Aero-towing speed

Winch launching speed. .

Cloud flying permitted? . . . . .
Permitted aerobatic manoeuvres. .
Spinning permitted?. . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.)

Nil

Nil

36 kg

9,1 kg
1,2 kg

} 10,3 kg

1,4 kg

58 kg

0,1 kg
58,1 kg
121,6 kg
4,35 kg/m?

121,6 kg

33 kph

33 kph

0,34 Thrust horsepower

0,42 Pilot horsepower

27 kph 0,19 m/s sinking
speed

32 kph 0,21 m/s sinking
speed

36

42,3

BCAR modified
16 May, 1960
Not required

Vkm/h Proof load factor
33 1,5
58,2 1,0
58,2 0
26,4 —1
2,0
V km/h Gust vel. m/s
33 0,5

Load factor 1,5

33 km/h

Not applicable
Not applicable
33 km/h

No

None

No
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Vertical tail

Areaof finand rudder. . . . . . . . .
Areaofrudder . . . . . . . . . . ..
Aspectratio . . . . . . . . . . . ..
Tailarm . . . . . . . .. ... ...
Max. deflection . . . . . . . . . . ..
Aerofoil section. . . . . . . . . . ..
Aerodynamic balance . . . . . . . . .
Construction . . . . . . . . . . . ..

Fuselage

Max.width . . . . . . . .. . . ..
Max. height (at cockpit) . . . . . . . .
Overall length
Max. cross section
Wetted surfacearea . . . . . . . . . .
Number seats/arrangement . . . . . . .
Undercarriage type . . . . . . . . . .

............

..........

Construction . . . . . . . . . . . ..

Lift increasing devices

Type

Drag producing devices

Type

................

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with ﬁn and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Undercarriage and drive mechanism . . .
Propeller .
Empty weight (including any fixed ballast)
Instruments

Other equipment (e.g. oxygen, radio)

NACA 0012
Unshielded horn
Wood. Balsa sheet
covering

0,626 m

1,45 m

6,1 m

0,86 m?

9,3 m?

1

Fixed unsprung front
wheel. Spring mounted
rear wheel. Brakes fitted
Balsa monocoque. Nose
cap of balsa with plastic
film covering

Nil

Nil

Equipped weight
Flying weight
Wing loading

............

Straight flight performance

Calculated
at flying weight of

-----

No flap or brake

Take-offspeed . . . . . . . . . . ..
Cruising speed . . .
Cruising power required (in ground ef’fect)

Min. sink condition (free air) . . . . . .
Max. L/D condition .
Max.L/D . . . .

Design standards

Airworthiness requirements to which air-
craft has been built .

Design flight envelope

Manoeuvre loads
PointA . . . . . . . . .. .. ...

...........

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . .
Aero-towingspeed . . . . . . . .
Winch launching speed . . . . . .
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres

Spinning permitted? . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.)

50,0 kg
113,5 kg
3,7 kg/m?

113,5 kg

29 km/h
33 km/h

0,30 Thrust horsepower

0,36 Pilot horsepower
0,283 m/s
33 0,284

30,8 km/h

31,2 (free air)
41,4 (at 8 ft.)

Special

Proof load factor
2,0
2,0
—0,5
—0,5
1,5

40 km/h

Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
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Lift increasing devices

Type

................

Drag producing devices

................

Type

Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.

Weights

Wing (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Instruments
Equipped weight
Flying weight normal/max. .
Wing loading normal/max. . . . . . . .

......

Straight flight performance

Measured
at flying weight of

..........

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition .

Nil

Fuselage brakes. Metal
ribs, fabric covered
0,596 m2

Yes

85 kg

91 kg

9 kg

185 kg

15 kg

200 kg

284/310 kg
25,36/27,68 kg/m?

284 kg

Vkm/h vsink m/s
74,5 0,68
82,0 0,73
96,0 1,04

112,0 1,51

Stalling speed. . . . . . . . . . . ..
Max.L/D . . . . . ... ... ...

Design standards

Airworthiness requirements to which air-
craft hasbeen built . . . . . . . . . .

Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads

PointA . . . . . . . ..
Point B
PointC . . . . . . . . .. .. ...
PointD . . . . . . . . .. ... ..

......

...........

Gust loads
PointA . . . .. .. .. .. ... .
Point B

.............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions .
Aero-towing speed . . . . . . . . . .
Winch launching speed. . . . .

Cloud flying permitted? . .
Permitted aerobatic manoeuvres
Spinning permitted?. . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.) . .

Vitorlazé Repiilogépek
Szilardsagi Eldirasa
1959

Restricted

V km/h Proof load factor
135 +4.,5
250 +3,6
250 —1,8
114 —2,5
1,8

V km/h Gust vel. m/s

165 +10
250 + 4

220 km/h

165 km/h

135 km/h

115 km/h

No

Semi aerobatic
Yes

27,0 to 49,5
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Design standards

Airworthiness requirements to which air-
craft hasbeenbuilt . . . . . . . . ..
Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A

...............

Point D

Vitorlazé Repiilogépek
Szilardsagi Eloirasa
1959

Restricted
V km/h Proof load factor
111 43,5
170 +2,8
170 —1,0
83,5 —1,5
1,8

Gust loads
Point A . .
Point B

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . .

Aero-towingspeed . . . . . . . . . .
Winch launching speed. . . . . . . . .
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres. . . . .
Spinning permitted?. . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.) . .

V km/h

110 +
170 +

Gust vel. m/s

10
4

170 km/h
110 km/h
110 km/h
100 km/h
No

None
Yes

29,0 to 45,0
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D esign standards Gust loads V km/h Gust vel. m/s
. . i e e e e e e e e e +
Airworthiness requirements to which air- ggig:g ;(l)g Ilg
craft has been built . . . . . . . . . . Vitorlazé Repiilogépek = oot e -
S;llér dsagi Eloirasa Limiting flight conditions
Date of issue of these requirements . . . 1959 ) .
. . . Placard airspeed smooth conditions . . 200 km/h
hiness . . . . . . . No . ..
Certificate of airworthiness Placard airspeed gusty conditions . . 117 km/h
Aero-towingspeed . . . . . . . . . . 100 km/h
L Winch launching speed. . . . . . . . . 100 km/h
Design flight envelope Cloud flying permitted? . . . . . . . . Yes
Manoeuvre loads Vkm/h  Proof load factor Permitted aerobatic manoeuvres. . . . . Semi aerobatic
Point A . . . . . . . . . . ... .. 111 +4,5 Spinning permitted?. . . . . . . . . . Yes, but appears
PointB . . . . . . . ... ... .. 200 +3,6 unspinnable
PointC . . . . . . . . . .. . ... 200 —1,8 Foremost and aftmost c.g. positions for
PointD . . . . . . . . .. .. 120 —2,5 which compliance with regulations has

Factor of safety . . . . . . . . .

1,8

been shown or is intended (% m.a.c.) . .

25,0 to 37,0

131



INDIA






Erster in Indien konstruierter und gebauter Zweisitzer; vom
Technischen Zentrum der Abteilung fiir Zivilluftfahrt herge-
stellt, um den Bedarf der zivilen Segelflugschulen und des
nationalen Kadettenkorps zu decken. Charakteristisch fiir
die Konstruktion ist der vorwirts gepfeilte Fliigel, dessen
Querschnitt fiir beste Leistung unter den meteorologischen
Verhiltnissen in Indien ausgewihlt wurde. Samtliche Bauteile
mit Ausnahme der Beschldge sind aus Holz und Sperrholz
hergestellt. Die Konstruktion beruht auf den Festigkeits-
eigenschaften des Holzes von Himalaya-Tannen, Fichten und
im Lande hergestelltem weiBem Zedern-Sperrholz.

Ashvini
India

Type designation . . . . . . . . . . .
Country of design. . . . . . . . . ..

Designer . . . . . . . . ... ... S.Ramamritham

Date of first flight of prototype . . . . . 3 September 1958

Number produced. . . . . . . . . .. 4

Wings

Span() . . . . .. ... ... ... 17,70 m

Area(s) . . . . . . . . . . .. ... 19,51 m?

Aspectratio(b%/s) . . . . . . . . .. 16

Wing rootchord (Cr) . . . . . . . .. 1,56 m

Wing tipchord (Cy) . . . . . . . . .. 0,65 m

Meanchord (C=5s/y) . . . . . . . . . 1,10 m

Wing section, root . . . . . . . . . . NACA 4418

Wing section, tip . . . . . . . . . .. NACA 4412

Dihedral . . . . . . . . . ... .. 1° (measured on top of
spar)

Vichordsweep . . . . . . . . . . .. —4°

Aero.twistroot/tip . . . . . . . . .. —2,7°

Taper ratio (C¢/Cr) . . . . . . . . .. 0,414

Construction . . . . . . . . . . . .. 2 spar, wood. Fabric over
rear 309, of wing. Ribs
at 0,25 m spacing.

Ailerons

Type . . . . . . . . . ... ... Plain

Span(total) . . . . . . . . .. ... 6,96 m

Area(total) . . . . . . . . . . ... 1,95 m?

Meanchord . . . . . . . . . . . .. 0,28 m

Max. deflectionup . . . . . . . . . . 25°

Max. deflectiondown . . . . . . . . . 15°

Mass balance degree. . . . . . . . . . Nil

Construction . . . . . . . . . . . .. Wood. Fabric covered.

Horizontal tail

Span . . . . . . . ... ... 4,02 m

Area of elevator and fixed tail (S") 3,58 m2
Area ofelevator . . . . . . . . . .. 1,60 m2
Max. deflectionup . . . . . . . . . . 30°

Max. deflection down . . . . . . . .. 25°

Aerofoil section . . . . . . . . . . .. NACA 0009
Tail arm (from 14 [1’] chord m.a.c. wing

to 4 chord ma.c. tail) . . . . . . .. 4,48 m
Elevator aerodynamic balance method . .  Nil

Elevator trimming method . . . . . . . Nil
Horizontal tail volume coefficient

S1/sC . . . ... 0,747
Construction . . . . . . . . . . . .. Wood. Ply and fabric

covered. Ribs at 0,25 m
spacing.

Premier biplace dessiné et construit aux Indes. Produit par le
Centre Technique du Département de I’Aviation Civile pour
satisfaire aux besoins des écoles de vol a voile civiles et du
Corps National des Cadets. L’aile en fleche en avant est
caractéristique pour cette construction; la section de I’aile a
été choisie en vue de la meilleure performance sous les condi-
tions météorologiques du pays. Toutes les parties de la cons-
truction, a ’exception de la ferrure, consistent en bois et en
contreplaqué. La construction se base sur les caractéristiques
du bois de sapin de I’Himalaya, du pin et du contreplaqué
de bois du cédre blanc manufacturé dans le pays méme.

Vertical tail

Areaof finand rudder. . . . . . .. 1,64 m?

Areaofrudder . . . . . . . . . . .. 1,1 m?

Aspectratio . . . . . . . . . . ... 1,6

Tailarm. . . . . . . . . ... ... 4,48 m

Max. deflection . . . . . . . . . . .. 30°

Aerofoil section. . . . . . . . . . . . NACA 0009

Aerodynamic balance . . . . . . . . . Nil

Structure. . . . . . . . ... ... Wood. Fabric and ply
covered. Ribs at 0,17 m
spacing.

Fuselage

Max.width. . . . . . . . . . . . .. 0,61 m

Max. height (at cockpit) . . . . . . . . 1,14 m

Overalllength . . . . . . . . . . .. 8,69 m

Max. cross section . . . . . . . . . . 0,6 m2

Wetted surfacearea . . . . . . . . . . 14,2 m?

Number seats and arrangement . . . . . 2 tandem

Fixed unsprung wheel and
rubber mounted skid. No
brakes.

Ply monocoque. Bent
sheet perspect canopy.

Undercarriage type . .

.......

Structure. . . . . . . . . . . .. ..

Lift increasing devices

Type . . . . . . . ... ... Nil

Drag producing devices

Type Upper and lower surface

spoilers with gap.

................

Span (total) . . . . . . . . . . ... 1,26 m
Area . . . . . . ... ... .. 0,48 m2
Location, % ofchord . . . . . . . .. 35%

Is device intended to limit terminal velo-

city (vertical dive) to max. permissible

LAS. . . . . . ... No
Weights

Wings! . . . . . . ... .. 182 kg
Fuselage2 . . . . . . . . . . . . .. 110 kg
Tailplane and elevator . . . . . . . . . 14 kg
Empty weight3 . . . . . . . . . . .. 306 kg
Instruments . . . . . . . . . . ... 6 kg
Equipped weight . . . . . . . . C 312 kg
Flying weight. . . . . . . . . . .. 500 kg
Wing loading . . . . . . . 25,6 kg/m?

! With struts, controls, flaps and brakes

2 Complete with rudder and fin, less instruments and equipment
3 To include any fixed ballast
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covered. Ribs at 0,25 m

Wingtipchord (Cy) . . . . . . . . . . 0,817 m Construction . . . . . . . . . . . . Wood. Ply and fabric
Meanchord (C =sfpy) . . . . .. 1,253 m
Wing section, root . . . . . . . . . NACA 4418 spacing

Wing section, tip . . NACA 4412 (mod.)
Dihedral . . . . . . . . . . .. ... 0° (top of spar)
Yachordsweep . . . . . . . . . . .. 0°

Aero. twistroot/tip . . . . . . . . . . -2,5°

Taper ratio (C¢/Cr) . . . . . . . . .. 0,483

Construction . . . . . . . . . . . .. Two spar, strut braced.
Ply covered back to rear
spar. Ribs 0,25 m spac-
ing. Two piece wing

Ailerons

Type . . . . .. ... .. Plain

Span(total) . . . . . ... . ... 2%x3,5m

Area(total) . . . . . . . . . .. .. 2x1,16 m?

Meanchord . . . . . . . . .. . .. 0,331 m

Max. deflectionup . . . . . . . . .. 25°

Max. deflectiondown . . . . . . . . . 15°

Mass balance degree . . . . . . . . . Nil

Construction

.............

Horizontal tail

Span . . . . .. ... 4,02 m
Area of elevator and fixed tail (S’) 3,58 m?
Area ofelevator . . . . . . . . . .. 1,60 m2
Max. deflectionup . . . . . . . . .. 25°
Max. deflection down . . ... . . . . . 22°
Aerofoil section. . . . . . . . . . .. NACA 0009
Tail arm (from 14 [1'] chord m.a.c. wing to

14 chord m.a.c. tail) . . . . . . . .. 4,67 m
Elevator aecrodynamic balance method . .  Nil
Elevator trimming method . . . . . . . Nil
Horizontal tail volume coefficient (§'1°/SC) 0,647

Vertical tail

Areaof finandrudder. . . . . . . . .
Area of rudder
Aspect ratio
Tailarm . . . . . . . C e e e
Max. deflection .
Aerofoil section. . . . . . . . . .
Aerodynamic balance .
Construction

.............

Fuselage

Max. width
Overalllength . . . . . . . . . . ..
Max. cross section. . . . . . . . . . .

.............

Number of seats/arrangement
Undercarriage type

Construction

.............

Lift increasing devices
Type

................

1,64 m?

1,1 m?

1,6

555m

30°

NACA 0009

Horn balance

Wood. Ply and fabric
covered. Ribs at 0,17 m
spacing

1,04 m

7,18 m

1,00 m?

15,5 m?

2 side by side

Fixed unsprung wheel
and rubber mounted skid.
No brakes

Ply monocoque up to
wing rear spar attache-
ment bulkhead. Truss
type, fabric and ply
covered at rear



Drag producing devices
Iype

Span (total)

Area .

Location, %, of chord .

Is device intended to limit termmal velocnty
(vertical dive) to max. permissible 1. A.S.

Weights

Wings (with struts, controls, flaps and
brakes) . . . . . . . ... .. ..
Fuselage (with fin and rudder, less mstru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Instruments . . . . . . . . . . . ..
Equipped weight
Flying weight .
Wing loading

..........
.......

............

Straight flight performance

Calculated
at flying weightof. . . . . . . . . . .

No flap or brake
Min. sink condition .

Stalling speed
Max. L/D

............

..............
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Upper and lower surface
airbrakes with gap
2x0,63 m

2x0,12 m?

35

No

162 kg

98 kg

14 kg

274 kg

3 kg

277 kg

494 kg
23,76 kg/m?

494 kg

V km/h v sink m/s
61 0,85

48 km/h
21

Design standards

Airworthiness requirements to which air-
craft has been built . . .

Date of issue of these requurements .
Certificate of airworthiness

......

Design flight envelope

Manoeuvre loads
Point A
Point B
PointC . . . . . .
Point D . . .
Factor of safety . . . . . . .

............
........

........

...........

Gust loads
Point A
Point D

.............

.......

Limiting flight conditions

Placard airspeed smooth conditions . . .
Aero-towing speed
Winch launching speed

Cloud flying permitted ?
Permitted aerobatic manoeuvres. . . . .
Spinning permitted ?
Foremost and aftmost c.g. posmons for
which compliance with regulations has been
shown or is intended (% m.a.c.) .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if brakes
are speed limiting)

..........

........

..........

BCAR, Sect. E
16 May, 1960
In process
Vkm/h Proof load factor
127 5
226 4
226 0
125 -2,5
1,5
V km/h Gust vel. m/s
106 20
148 -20
184 km/h
112 km/h
96 km/h
No
Loop, stall turn
Yes

31,2 to 43,1

Not speed limiting
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Vertical tail

Area of finandrudder . . . . . . . 0,98 m?
Areaofrudder . . . . . . . . . . .. 0,53 m?
Aspectratio . . . . . . . . . . ... 2,3
Tallarm . . . . . . . . . . . . .. 3,86 m
Max. deflection . . . . . . . . . . .. 30°

Aerofoil section . . . . . . . . . ..
Aerodynamic balance

NACA 64010 modified
Unshielded horn (proto-
type), shielded horn (pro-
duction)

........

Structure . . . . . . . . ..o Wood. Ply covered fin.
Fabric covered rudder

Fuselage

Max. width . . . . . . . .. ... 0,60 m

Makx. height (at cockpit) . . . . . . . 1,16 m

Overall length . . . . . . . . . . .. 6,36 m

Max. cross section . . . . . . . . 0,43 m?

Wetted surface aera . . . . . . . . 10 m2

Number seats and arrangement . . . 1

Undercarriage type Fixed unsprung wheel.
Dive brake. Fixed rubber
mounted skid

Ply monocoque. Mould-
ed veneer nose cap. Side
opening blown perspex

........

Structure

canopy
Lift increasing devices
Type . . . . . . . . . .. R Nil
Drag producing devices
Type . . ¢ o o o o o e Rotating plates, project-

ing from upper and
lower wing surface

Location, % ofchord . . . . . . . .. 42

Is device intended to limit terminal velocity

(vertical dive) to max. permissible .LA.S.  Yes
Weights

Wings! . . . . . . . .. ... 124 kg
Fuselagez . . . . . e e 67 kg
Tailplane and elevator . . . . . . . . . 7 kg
Empty weight3 . . . . . . . . . . .. 198 kg
Instruments . . . . . . . . . . . . . 3kg
Other equipment (e. g. oxygen, radio) . . 17 kg

1 With struts, controls, flaps and brakes
2 Complete with rudder and fin, less instruments and equipment
3 To include any fixed ballast

URENDO

Urendo was built as a compact general purpose two-seater.
Use in this role is limited due to high wing loading, but it
has good soaring performance when flown as a single-seater;
type A won the 1959 Italian National Contest and flew the
best distance of 297 km.

Wing ribs are sawn from 8 mm poplar sheets with the
centre cut out and re-inforced with ply strips. This proved
simple, gave a good contour and not too great a weight
penalty (8 kg). Wing root fittings use three main pins and
two drag pins; this involves a rather heavy fuselage structure
between the lower main pins. Pins are unhardened but sub-
jected to low bearing stress and have shown no wear in

Equipped weight . . . . . . . . . . . 218 kg
Flying weight . . . . . . . . . . . 315 kg
Wingloading . . . . . . . . . . . . . 24 kg/m?

Design standards

Airworthiness requirements to which air-
craft has been built

Registro Aeronautico
Italiano

1942

Yes. Aerobatic category

Date of issue of these requirements
Certificate of airworthiness.

Design flight envelope

Manoeuvre loads V km/h Proof load factor
PointA . . . . . . . . . .. ... 126 4,5
PointB . . . . . . . ... ... 250 3,38
PointC . . . . . . . . . . ... 250 0
PointD . . . . . . . . . ... .. 106 2,25
PointE . . . . . . . . . ... .. 160 2,25
Factor of safety . . . . . . . . . . 2
Limiting flight conditions

Placard airspeed smooth conditions . . . 230 km/h

Placard airspeed gusty conditions . 140 km/h
Aero-towing speed . . . . . . 90-150 km/h
Cloud flying permitted? . . . . . . Yes

Inverted manoeuvres
not yet allowed

Permitted aerobatic manoeuvres

Spinning permitted? . . . . . . . . . Yes

Foremost and aftmost c.g. positions for

which compliance with regulations has

been shown or is intended in %, m.a.c. 30-45

Terminal velocity with brakes opened at

max. all up weight from flight tests (if

brakes are speed limiting) . . . . . . . 190

Straight flight performance

Calculated

at flying weightof . . . . . . . . .. 290 kg

No flap or brake V km/h V sink m/s

Min. sink condition . . . . . . . . . . 67 0,62

Max. L/D condition . . . . . . . . . 77 0.67
100 1,05
117 1,49
134 2,22

Stallingspeed . . . . . . . . . . .. 51 km/h

Max.L/D . . . . ... ... .. L. 32

service. Flaps on B and C types have proved useful for take-
off and thermalling. Aileron type C was estimated to be

some 209, more effective than B, which in turn was better
than A.

Der Urendo wurde als Doppelsitzer fiir alle Zwecke gebaut.
Als solcher weist er infolge hoher Flachenbelastung nur be-
schrinkte Moglichkeiten auf, aber er zeigt gute Leistungen,
wenn er einsitzig geflogen wird; der Typ A gewann 1959 die
italienische Meisterschaft und erreichte eine maximale
Strecke von 297 km.
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Structure. . . . . . . . . . . .. ..

Plexiglass canopy
Lift increasing devices
Type . . .« . ¢« v v v e e A Nil
Band C slotted

Span(total) . . . . . . . . ... .. Band C 6,35 m

Area(total) . . . . . . . . .. ... 2,16 m2
Max. deflectionup . . . . . . . . . . 5°
Max. deflectiondown . . . . . . . . . 50°
Drag producing devices
Type . . . « v v v v v oo Upper and lower surface
spoilers with gap
Span(total) . . . . . . . ... ... A32m
B 32m
C32m
Area . . . . . . .o A 2,088 m2
B 1,992 m?
C 1,50 m?

Location, %, ofchord . . . . . . . . .

Is device intended to limit terminal velocity

(vertical dive) to max. permissible I.LA.S. .  Yes

Weights

Wings! . . . . .. . .. e e e e e 140 kg

Fuselage2 . . . . .. .. . . .. .. 81 kg

Tailplane and elevator . . . . . . . . . 8 kg

Empty weight® . . . . . . . . . . .. 233 kg
Instruments . . . . . . . . . . . .. 2kg

Equipped weight . . . . . . . . . .. 235 kg

Flying weight. . . . . . . . . .. .. 395 kg (2 up)
Wingloading. . . . . . . . . .. .. 28,6 kg/m2 (2 up)

1 With struts, controls, flaps and brakes
2 Complete with rudder and fin, less instruments and equipment
3 To include any fixed ballast

Steel tube with wood
stringer false work. Fabric
covered. Aluminium nose
cap. Side opening bent.

Upper A62 B5S0 C49
Lower A70 B75 C5l1

Design standards

Airworthiness requirements to which air-
crafthasbeenbuilt . . . . . . . . ..
Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope
Manoeuvre loads
Ultimate load factorat 395kg . . . . .

Limiting flight conditions

Placard airspeed smooth conditions . .

Placard airspeed gusty conditions . . . .
Aero-towingspeed . . . . . . . . ..
Cloud flying permitted? . . . . . . . .

Foremost and aftmost c.g. positions for
which compliance with regulations has been
shown or is intended in % m.a.c. . . . .
Terminal velocity with brakes opened at

max. all up weight from flight tests (if

brakes are speed limiting) . . . . . . .

Straight flight performance

Measured
at flying weightof. . . . . . . . . ..

No flap or brake

Min. sink condition . . . . . . . . . .

Max.L/D condition. . . . . . . . . . :

Stallingspeed. . . . . . . . ... ..
Flap deflection . . . . . . . . . . ..
Max.L/D . .. ... ........

RAI
1942
Yes—Cat. N

200 km/h
140 km/h
150 km/h
Yes
Yes

33 t0 38%

160/170 km/h

330 kg (one pilot only)

(Type A after one year’s
use)

V km/h v m/s
68 0,87
86 0,97
100 1,30
55/60 km/h 50/52 km/h
0° 45°
24,7
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Type designation . . . . . . . . . .. EC 37/53 Spillo Area ofelevator . . . . . . . . . .. 0,63 m?
Country of design . . . . . . . . .. Italy Max. deflectionup . . . . . . . . . . 25°
Designper . . . . . . . . . ... .. Ing. E. Ciani Max. deflectiondown . . . . . . . . . 25°
Date of first flight of prototype . . . . . 1954 Acrofoil section . . . . . . . . . .. NACA 009-005
Number produced . . . . . . . . .. 1 Mass balance degree . . . . . . . . . Nil
Tail arm (from 14 [1’] chord m.a.c. wing to
14 chord mac.tail) . . . ... . .. 4,54 m
. Original 1958 Elevator aerodynamic balance method . .  Nil
Wings Modifications Elevator trimming method . . . . . . . Spring in cockpit
Span(®) . . . . . . . .. ... 18,00 m Horizontal tail volume coefficient
Area(s) . . - o e e e e 10,97 m2 11,35 m?2 Sr/SO ... 0,77
Aspectratio (b%/s). . . . . . . . . .. 29,6 28,6 Construction . . . . . . . . . .. .. Wood. Ply covered fixed
Wing rootchord (Cr) . . . . . . . . . 0,938 m 0,974 m tail. Fabric covered
Wing tipchord (Cy) . . . . . . . . . . 0,282 m 0,289 m elevator. Rib spacing
Meanchord (C=58/p) . . . . . . . . . 0,6lm 0,631 m 0,3/0,15 m
Wing section, root . . . . . . . . . . NACA 4415 Vertical tail
ng section, tip . . . . . . . . . . . NACA 2R, 12 Areaof inand rudder . . . . . . . . 1,0 m?
Dihedral . . . . .. . ..... .. 3,00° Areaofrudder . . . . . . . . . ... 0,7 m?
Yachordsweep . . . . . . . .. ... 0,33° Aspectratio . . . . . . . . .. ... 2,3
Aero. twistroot/tip . . . . . . . . . . 5,00° Tail arm . . . . . . . . 5’ 4m
Taper ratio (C/Cr) . . . . . . . - . . 0,30° Max. deflection . . . . . . . T 300
Construction . . . . . . . « « « « . . Single wogd spar. Aerofoil section . . . . . .  NACA 009-005
Poplar ribs 0,3/0,15m  Aerodynamic balance . . . . . . . . . Unshielded horn
spacing. Whole wing Structure . . . . . . . . ... ... Wood. Ply covered fin.
plywood covered. Fabric covered elevator.
Ailerons Rib spacing 0,3/0,15 m
TYPE . .« o o e e e e Upper surface hinge Fuselage
Span (total) . . . . . . . . . .. .. 642m 7,14m Max.width . . ... .. ...... 0,62 m
Area(tota) . . . . . . . .. .. .. 0,86 m? 1,08 m? Max. height (atcockpit) . . . . . . . . 1,1 m
Meanchord . . . . . . . . . .. .. 0,135m 0,151 m Overalllength . . . . . . ... ... 7,7m
Max. deflectionup . . . . . . . . .. 20° Max. cross section . . . . . . . . . . 0,42 m?
Max. deflectiondown . . . . . . . . . 8° Number seats and arrangement . . . . . 1
Mass balance degree . . . . . . . . . Nil Undercarriage type . . . . . . . . . . Jettisonable wheel. Fixed
Construction . . . . . . « « « « « . . Wpod, p!y covered. rubber mounted skid. 2
Rib spacing 0,3 m vertical steel blades under
skid to give braking.
Horizontal tail Structure . . . . .. . .. ... ... Ply monocoque . with
wood frame and stringers.
Span . . . . e e e e e e e e e e 1,8 m Blown perspex canopy,
Area of elevator and fixed tail (S°) 1,21 m? side opening.

10
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Lift increasing devices

Type

Span (total)

Area (total)

Max. deflection up
Max. deflection down .

Drag producing devices

Type

Span (total)

Area
Location, % ofchord . . . . . . . . .
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.?

Weights

Wings! .

Fuselage2 . . . . . .

Tailplane and elevator .

Empty weight3 .

Instruments C e e e e e
Other equipment (e.g. oxygen, radio) .
Equipped weight

Flying weight

Wing loading

Design standards

Airworthiness requirements to which air-
craft has been built . . . .

1 With struts, controls, flaps and brakes

Original 1958
Modifications

Nil Plain
trailing
edge flaps

- 10,08 m

- 1,46 m?

- 5°

- 90°

Lower surface spoilers
without gap. Hinged at
leading edge

4,32 m

0,71 m?

50

Yes

170 kg
75 kg
6 kg
251 kg
9kg
10 kg
270 kg
360 kg
31,8 kg/m?

Registro Aeronautico
Italiano

2 Complete with rudder and fin, less instruments and equipment

3 To include any fixed ballast

146

Date of issue of these requirements
Certificate of airworthiness .

Design flight envelope

Manoeuvre loads
Point A .

Point D . .
Factor of safety

.....

Limiting flight conditions

Placard airspeed smooth conditions .
Placard airspeed gusty conditions
Aero-towing speed. . . . . . . . . . ..
Winch launching speed

.........

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended in 9, m.a.c.

Termial velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting) . . . . . . . .

Straight flight performance

Measured
at flying weightof . . . . . . . .. . ..

No flape or brake

Min. sink condition
Max. L/D condition

Stalling speed. . . . . . . . . . . . ...
Flap deflection . . . . . . . .. .. ...

Max. L/D

...........

................

1942
Yes

n (proof load factor)
3,75
1,875
2,0

200 km/h

140 km/h

150 km/h

Not established
Yes

Yes

339% to 367

Not etablished

(before fitting flap)
340 kg

V km/h v mfs
C 83 0,72
R 101 0,78

125 1,32
C. 45/50 km/h
R 90°
Coe 38
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Brakes not terminal ve-

vsink m/s
1,16
1,4
1,65
2,2
i1

—/3 —
Design standards Foremost and aftmost c.g. positions for
irworthiness requirements to which air- which compliance with regulations has been
Airw o .o
craft has beenbuilt . . . . . . . . .. Japanese Civil Air Regu- ShOWI.l or 18 lnte'nded' in % m.a.c. . 25-40
lations Terminal velocxty with brakt?s opened gt
Date of issue of these requirements . . .  July 1951 max. all up welg'ht. from flight tests (if
Certificate of airworthiness . . . . . . . Yes brakes are speed limiting) . . . . . . .
locity limiting
Design flight envelope
Manoeuvre loads Vkm/h  Proof loadfactorn  Straight flight performance
PointA . . . . ... ... ..... 103 4
POIntB . . . oo 154 3 Ctailic“.]a‘ed bt of )
PointC . . . . ... .. .. .... 154 —1 at tlylng weight of . . . . . ... 90 kg
Factor of safety. . . . . . . . . . .. 1,5
Gust loads Vkm/h Gust. vel. m/s
PointA . . . . . . . .. .. .... 103 9
No flap or brake V km/h
Min. sink condition . . . . . . . . . . 54,4
Max. L/D condition. . . . . . . . . 66,8
Limiting flight conditions ;;
Placard airspeed smooth conditions . 120 km/h 97
Placard airspeed gusty conditions . 100 km/h Stallingspeed . . . . . . . . . . .. 48,5 km/h
Winch launchingspeed . . . . . . . . 90 km/h Max.L/D . . ... ... .. 14,2
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] Gust loads Vkm/h
Weights PointA . . . . . . ..... 114
Wings! . . . . . . . .. ... L. 100 kg
Fuselage2 . . . . . . . . . .. ... 98 kg
Tailplane and elevator . . . . . . . . . 10 kg Limiting flight conditions
Empty weight® . . . . .. ... ... 208 kg Placard airspeed smooth conditions . . . 150 km/h
Instr.uments oo 2 kg Placard airspeed gusty conditions . . 110 km/h
qulpped -welght """""" 210 kg Aero-towingspeed . . . . . . . . .. 110 km/h
Fly ng wexght """"""" 380 kg 0 Winch launching speed . . . . . . . . 110 km/h
Wingloading. . . . . . . . . . ... 22,1 kg/m Cloud flying permitted? . . . . . . . . No

Spinning permitted?. . . . . . . . . . Yes
Foremost and aftmost c.g. positions for

. which compliance with regulations has

Design standards been shown or is intended in % m.a.c.. . 25-40

Airworthiness requirements to which air-
craft has beenbuilt . . . . . . . . . .
Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A
Point B
Point C
Point D
Factorof safety. . . . . . . . . . ..

...............
...............
...............

...............

1 With struts, controls, flaps and brakes

Japanese Civil Air Regu-
lations

July 1951
Yes
Vkm/h Proof load factor n
127 5
256 4
256 — 1
122 —2
1,5

2 Complete with rudder and fin, less instruments and equipment

3 To include any fixed ballast

Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

Straight flight performance

Calculated
at flying weight of . .

.........

No flap or brake

Min. sink condition
Max. L/D condition

..........

..........

Stalling speed
Max. L/D

.........

...........

Brakes not terminal

Gust vel. m/s

+9

velocity limiting

350 kg

Vkm/h
61,9
68,5
82,5
95

110

55 km/h

18

vsink m/s

1,09
1,23
14
1,8
2,5
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No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition. . . . . . . . . .

Stallingspeed. . . . . . . . . . . ..
Max. L/D

..............

Design standards

Airworthiness requirements to which air-
craft hasbeenbuilt . . . . . . . . ..
Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A

...............

Vkm/h

78
97
117
136
156

66 km/h

37

Dutch
1953
Yes

v sink m/s

0,64
0,73
0,93
1,30
2,25

Proof load factor

+8
+8

_///

PointD . . . . ... ... .....
Factor of safety

Gust loads

...............

...........

Limiting flight conditions

Placard airspeed smooth conditions .
Placard airspeed gusty conditions . . . .
Aero-towing speed

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (%, m.a.c.). . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

.......

270 —5,5

226 —5,5
1,5

V km/h Gust vel. m/s

200 +10

200 —10

270 km/h

200 km/h

140 km/h

120 km/h

Yes

Semi aerobatic and
inverted flying
Yes

31,2-41,2

220 km/h
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Tailplane and elevator . . . . . . . . . 8 kg Limiting flight conditions
Empty weight? . . . . ... ... .. 17; lng Placard airspeed smooth conditions . 200 km/h
Instrumen‘t S e e d" e 3 kg Placard airspeed gusty conditions . . . 140 km/h
Oth‘?r equip rr}elrllt (e.g. oxygen, radio) 188 kg Aero-towingspeed . . . . . . . . . . 130 km/h
qu.npped wveig RN 298 kg Cloud flying permitted? . . . . . . . . Yes
Flying weight. . . . .. ... ... 213 kg /m? Permitted aerobatic manoeuvres. . . . . Semi aerobatic
Wingloading. . . . . . . . ... .. »2 Xg/m Spinning permitted? . . . . . . . . . . Yes
) Foremost and aftmost c.g. positions for
Design standards which compliance with regulations has
Airworthiness requirements to which air- been shown or is intended in % m.a.c.. . 23,7-36,9
craft hasbeenbuilt . . . . . . . . . . Polish PBSL
Date of issue of these requirements . . . 1957
Certificate of airworthiness? . . . . . . Yes, 24 March 1957
Straight flight performance
Design flight envelope Measured
Manoeuvre loads Vkm/h Proof load factor gt flying weightof . . . . . . . . . . . 262 kg
PointA . . . . .. .. ... .... 111 +5
PointB . . . ... ... ...... 200 + 2,5
PointC . . . . .. ... ...... 200 — 1,25
PointD . . . . ... ... ..... 111 — 25
Factor of safety. . . . . . . . . . .. Wood 1,75 Metal 1,5 No flap or brake V km/h v/m sec
Min. sink condition . . . . . . C e 60 0,90
Gust loads Vim/h o Gustvel mfs Max. L/D condition . . . . . . . . . . 70 0,98
PointA . . . . . . . .. .. .... 144 + 10 90 146
PointB . . . . . .. .. .. .... 197 + 4 ,

. 105 1,62
PointC . . . . . . . .. ... ... 197 —3 120 270
PointD . . . . .. .. . . ... .. 144 —17 >

Stalling speed . . . . . .. . . . .. 52 km/h
3 To include any fixed ballast Max. L/D .............. 19,8
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Max. deflection up

Max. deflection down
Mass balance degree.
Mass balance method S
Construction . . . . . . . . . . . ..

.........

.....

Horizontal tail

Span
Area of elevator and fixed tail (S"). . . .
Area ofelevator. . . . . . . . . . ..
Max. deflection up .

Max. deflection down . . . .

Aerofoil section. . .
Mass balance degree. Coe
Tail arm (from 14 [1’] chord m.a.c. wing
to 14 chord m.a.c. tail)
Elevator aecrodynamic balance method . .
Elevator trimming method
Horizontal tail volume coefficient (S” 1’/SC)
Construction

................

.......

........
.......

Vertical tail

Areaof finandrudder. . . . . . . . .
Area of rudder .o
Aspect ratio
Tailarm . . . . . . . « « « « « « .« .
Max. deflection . . . . . . . . . . ..
Aerofoil section. . . . . . . . . . ..
Aerodynamic balance
Structure.

..............

Fuselage

Max. width. . . . . .
Max. height (at cockpit)

--------

30°

12°

100°

Distributed mass.
Fabric covered wood
frame

2,4 m

1,28 m?

0,56 m?

30°

30°

NACA 65,012
Nil

445 m

Nil

Tab

0,436

Ply sandwich tailplane.
Fabric covered wooden
frame elevator

0,992 m?

0,44 m?

1,81

4,1 m

+ 30°

NACA 65,012

Nil

Ply sandwich. Fabric
covered rudder.

Overall length
Max. cross section. . . . . . . . . . .
Number seats and arrangement . . . . .
Undercarriage type

............

..........

Structure. . . . . . . . . . . . . ..

Lift increasing devices

Type
Span (total)
Area(total). . . . . . . . . . . ...
Max. deflection up
Max. deflection down

----------------

.............

..........

.........

Drag producing devices

................

Is device intended to limit terminal velocity
(vertical dive) to max. permissible 1. A.S.

Weights

Wings! . . . .. ... ... ....
Fuselage2 . . . . . . . . . . .. ..
Tailplane and elevator . . . . . . . . .
Instruments . . . . . . . .. .. ..
Equipped weight . . . . . . . . . ..
Flying weight. . . . . . . . . . . ..
Wing loading

............

1 With struts, controls, flaps and brakes

Retractable sprung
wheel. No skid. Brakes.
Ply monocoque and fibre
glass. Rear opening
moulded perspex canopy.

Slotted VZLU 35Y%,
9,0 m

3,0 m2

0

10°

Tail parachute
1,13 m2

Yes

405 kg

2 Complete with rudder and fin, less instruments and equipment
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. ionup . . . .. .. ... ° ing devi
ﬁax gegectgon up §g° (+ 16 as elevator) Drag producing devices
ax. deflection down . . . . . . . .. _ TYPE . o o o e Upper and lower sur-
Construction . . . . . . . . . . . .. Fabric covered wood face spoilers with gap
frame
Weights
. . Equipped weight . . . . . . . . . . . 171 kg
Horizontal tail Flying weight. . . . . . . . . . . .. 268 kg
Span . . . . . . ... No tailplane Wingloading. . . . . . . . . . . .. 17,8 kg/m?2

Area of elevator and fixed tail (S%). . . .
Area of elevator. . . .
Max. deflection up
Max. deflection down
Aerofoil section. . . . . . . . . . . .

..........

Mass balance degree.
Elevator trimming method
Construction

.........
.......

.............

Vertical tail

Areaof finandrudder. . . . . . . . .
Area of rudder
Aspect ratio
Tailarm. . . . . . . . . . . . ...
Max. deflection . . . . . . . . . . ..
Aerofoil section. . . .
Aerodynamic balance
Structure.

............

.............

.........

Fuselage

Max.width. . . . . . . . . .. . ..
Max. height (at cockpit)
Overall length
Makx. cross section. . . . . . . . . . .
Number seats and arrangement . . . . .
Undercarriage type

........

...........

..........

Structure

Lift increasing devices

Type

........

Elevator span 3,69
No tailplane

1,494 m?

17°

23°

Extension of wing
section

Nil

Tab

Fabric covered wood
frame

1,61 m?

0,53 m?

2,15

1,61 m

+ 25°

NACA 0009/0006

Nil

Ply covered fin.

Fabric covered elevator

0,6 m

0,9 m

3,9 m

0,416 m2

1

2 wheels in tandem.
Fixed, unsprung, no skid.
Wheel brakes

Ply monocoque. Fibre
glass nose. Side opening
perspex canopy

Drooping ailerons

Design standards

Airworthiness requirements to which air-
craft hasbeenbuilt . . . . . . . . . .
Date of issue of these requirements

Certificate of airworthiness

Design flight envelope

Manoeuvre loads
Point A
Point B
Point C
PointD . . . . . . ... ... ...
Factorofsafety . . . . . . . . . . ..

...............
...............

Gust loads
Point A
Point B
Point C
Point D

...............
...............

Limiting flight conditions
Placard airspeed smooth conditions .
Aero-towing speed

Straight flight performance

Calculated
at flying weightof. . . . . . . . . . .

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition. . . . . .

............

Stalling speed.
Max. L/D

..............

Polish PBSL

1958
Experimental
Vkm/h Proof load factor
106 +4,5
200 +3,5
200 —1
91 —2
Wood 1,75 Metal 1,5
Vkm/h Gust vel. m/s
125 +10
200 +4
200 —4
125 —10
200 km/h
120 km/h
268 kg
V km/h v/m sec
72 0,84
82 0,96
108 1,66
126 2,36
144 3,22
50 km/h
24,4
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Number seats and arrangement . . . . .
Undercarriage type

..........

Structure

Lift increasing devices

Type

............

Drag producing devices

Type

Span (total)
Area
Location, ¢ of chord
Is device intended to limit terminal velocity
(vertical dive) to max. permissible [.LA.S.?

.............
................

.........

Weights

Wings 1

Fuselage 2
Tailplane and elevator . . .
Empty weight3 . . . . . . . . . . ..
Instruments
Other equipment (e.g. oxygen, radio)
Equipped weight
Flying weight . .
Wing loading . .

..............

...........
...........

...........

Design standards

Airworthiness requirements to which air-
craft has been built

..........

1 With struts, controls, flaps and brakes

Fixed unsprung wheel
with  brakes. Rubber
mounted skid.

Ply monocoque. Light
alloy nose cap. Front
opening perspex canopy.

Nil

Conventional upper and
lower surface spoilers
without gap.

2,0m

0,38 m?

36

Yes

112 kg
96 kg
11 kg
219 kg
4 kg
15 kg
240 kg
350/383 kg
27,4/30,0 kg/m?

Polish PBSL

2 Complete with rudder and fin, less instruments and equipment

3 To include any fixed ballast

Date of issue of these requirements . . .
Certificate of airworthiness

Design flight envelope

Manoeuvre loads
Point A
Point B
Point C
Point D . .

...............

.............

Gust loads
Point A
Point B

...............

...............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions .
Aero-towing speed . . . . . . . .

Cloud flying permitted? . . . . . . .
Permitted aerobatic manoeuvres? . . . .

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended in % m.a.c. . .

Straight flight performance

Measured
at flying weight of .

No flap or brake

Min. sink condition . . .
Max. L/D condition .

Stalling speed
Max.L/D . .

........

.......

1957
Yes, 25 May 1960

V km/h Proof load factor
144 + 6
250 +4
250 —2
144 —3
Wood 1,75 Metal 1,5
V km/h Gust vel. m/s
148 + 30
250 + 4
250 — 4
148 — 5
250 km/h
140 km/h
150 km/h
Yes
Semi aerobatic
Yes
22,5-42,1
296 kg
Vkm/h v/m sec

71 0,73

75 0,75
106 1,42
124 2,03
142 2,80
59 km/h
27,8
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Fuselage Design flight envelope
Max.width. . . . . . . . . .. ... 0,58 m Manoeuvre loads V km/h Proof load factor
Max. height (at cockpit) . . . . . . . . 0,86 m PointA . . . . . ... ... .... 149 +6
Overalllength . . . . . . . . . ... 7,0 m BointB . . . . .. ... ... ... 260 +4
Max. cross section. . . . . . . . . . . 0,38 m? PointC . . . . . . ... .. .... 260 —2
Number seats and arrangement . . . . . 1 PointD . . . . . . . . .. .. ... 146 —3
Undercarriage type . . . . . . . . . . Fixed unsprung wheel. Factorofsafety. . . . . . . . . . .. Wood 1,75 Metal 1,50
Fixed skid, rubber mount-
ed. Wheel brakes Gust loads Vkm/h  Gust vel. m/s
Structure. . . . . . . . . . .. ... Ply monocoque and fibre Pognt Ao 131 +30
glass. Forward opening Po!nt B . ... ... .00, 140 +4
moulded perspex canopy Polnt C --------------- 240 _4
PointD . . . . . ... ... .... 140 —10
Lift increasing devices
Type . . . . . . . . . . ... .. Nil
Yp Limiting flight conditions
Drag producing devices Placard airspeed smooth conditions . 260 km/h
T Special er and lower Placard airspeed gusty conditions . . . . 160 km/h
YPE .o p upper a ow Aero-towing speed . . . . . . . . . . 140 km/h
surface spoilers. Cloud flyi itted 7
Span (total) 220 m oud flying perm_xtte 2 L. Yes. .
pan{total) . . ... e ’ Permitted aerobatic manoeuvres. . . . . Semi aerobatic
Area. . . . . . . . ..o 0,78 m2 L . o
Location, % of chord 60 Spinning permitted?. . . . . . . . . . Yes
Is devi ’ t° ded t lin;it‘te;m'in;:ll .veioc'it. Foremost and aftmost c.g. positions for
S eylcle g‘ en te 0 rmissible L A Sy Yes which compliance with regulations has been
(vertical dive) to max. pe e shown or is intended in % m.a.c. . . . . 22,4t0 39,5
) Terminal velocity with brakes opened at
Weights max. all up weight from flight tests (if bra-
Wings! . . . . . . . ... ... 128 kg kes are speed limiting) . . . . . . . . . 255 km/h
Fuselage2 . . . . . . . . . . . . .. 89 kg
Tailplane and elevator . . . . . . . . . 8 kg ) )
Instruments . . . . . . . . . . . .. 3 kg Straight flight performance
Equipped weight . . . . . . . . . . . 228 kg Measured
Flying weight. . . . . . . . . . . . . 312 kg at flying weight of . . . 304 kg
Wing loading. . . . . . . . . . . .. 25,7 kg/m?
Design standards No flap or brake Vkm/h v/m sec
Airworthiness requirements to which air- Min. sink condition . . . . . . .. .. 75 0,66
craft has been built . . . . . . . . . . Polish PBSL Max. L/D condition. . . . . . .. .. 86 0,70
Date of issue of these requirements . 1959 :g (1) ,5.6]
Certificate of airworthiness . . . . . . . 17 February 1961 ;
150 2,60
1 With struts, controls, flaps and brakes Stallingspeed . . . . . . . .. ... 62 km/h
2 Complete with rudder and fin, less instruments and equipment Max.L/D . . . . . . .. ... ... 34
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Max. cross section
Number seats and arrangement . .
Undercarriage type

Structure

Lift increasing devices

Type

.............

Drag producing devices

Type

.............

Span (total)
Area ..
Location, 9% of chord
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.?

..... . I

Weights

Wings!

Fuselage 2
Tailplane and elevator . . . . . . . . .
Empty weight?
Instruments

Equipped weight
Flying weight . .
Wing loading . .

...............

............
.......
.......

..........

-----------

1 With struts, controls, flaps and brakes

Semi retractable sprung
wheel. Rubber mounted
skid. Wheel brakes.
Fabric covered steel tube
frame. Light alloy rear
fuselage and nose cap.
Side opening blown per-
Spex canopy.

Nil

Conventional upper and
lower surface spoilers
with gap.

2,0m

0,38 m2

36

Yes

110 kg
90 kg
8 kg
208 kg
3 kg
211 kg
315 kg
24,7 kg/m?

2 Complete with rudder and fin, less instruments and equipment

3 To include any fixed ballast

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . .

..........

Design flight envelope

Manoeuvre loads
Point A

...............

.............

Point D
Factorof safety. . . . . . . . . . ..

...............

Gust loads

Point A . .
Point B
Point C

..............
...............

...............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . . .
Aero-towing speed
Cloud flying permitted ?
Permitted aerobatic manoeuvres . . . .

Straight flight performance

Calculated
at flying weight of . . .

......

No flap or brake

Min. sink condition . .
Max. L/D condition .

Stalling speed
Max. L/D

...........

............

Polish PBSL

1959

V km/h Proof load factor

141,5 46

230 + 4

230 —2

141,5 —3

Wood 1,75 Metal 1,5

V km/h Gust vel. m/s

133 + 30

230 + 4

230 + 4

137 — 10

230 km/h

130 km/h

130 km/h

Yes

Semi aerobatic

Yes

295 kg

V km/h v/m sec
69,1 0,76
75,2 0,77

103 1,45

121 2,25

138 3,30

57,6 km/h

27,0
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Lift increasing devices Design standards
Type . . . .« o o oo e e Nil Airworthiness requirements to which air-
craft hasbeenbuilt . . . . . . . . . . Polish Preliminary Draft
Certificate of airworthiness . . . . . . Experimental
Drag producing devices
Type . . . . . o . ... Split outer ailerons
deflected + 38°
Is device intended to limit terminal velocity Design flight envelope
(vertical dive) to max. permissible I.LA.S. . Yes Manoeuvre loads Vkm/h  Proof load factor
PointA . . . . . ... ... .... 138 6,5
PomtB . . . . . ... ... .... 300 4,5
PontC . . . . . . . .. ... ... 210 —2
Weights PointD . . . . . .. .. .. .... 138 —3
Equipped weight . . . . . . . . . .. 194 kg Factor of safety . . . . . . . . . C 1,75
Flying weight . . . . . . . . . . .. 270 kg Gust loads Vkm/h Gust velocity Vm/s
Wing loading . . . . . . . . . . .. 18,7 kg/m? PointA . . . . . .. ... ... .. 195 410
PointB . . . . . .. . .. .. ... 300 +4
PointC . . . . . ... ... .... 210 —3
PointD . . . . . .. ... ..... 195 —7
Straight flight performance
Measured at flying weight of . . . . . . 269 kg
Limiting flight conditions
. / Placard airspeed smooth conditions . . . 300 km/h
No flap or brake Vkm/h v sink m/s Placard airspeed gusty conditions . . . . 195 km/h
Min. sink condition . . . . . . . . . . 80 1,35 Aero-towing speed . . . . . . . .. . 170 km/h
Max. L/D condition . . . . . . . . . 90 1,44 Winch launching speed . . . . . . . . 120 km/h
120 2,48 Cloud flying permitted? . . . . . . . . No
Stallingspeed . . . . . . . . . . .. 65 km/h | Permitted aerobatic manoeuvres . . . .  Semi aerobatic
Max.L/D . . . « . . . . 17,5 Spinning permitted? . . . . . . - No
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Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator .
Empty weight (including any fixed ballast)
Flying weight
Wing loading

............

Straight flight performance

......

Measured at flying weight of

No flap or brake

Min. sink condition . .
Max. L/D condition

Stalling speed
Max. L/D

............

..............

Design standards

Airworthiness requirements to which air-
craft has been built
Certificate of airworthiness

..........

100 kg

10 kg

240 kg

357 kg
29,7 kg/m?

320 kg

Vkm/h

70 1,04
87 1,21
105 1,65
122 2,23
140 3,04
67 km/h
20,2

v sink m/s

Polish Preliminary Draft
Ful aerobatic

Design flight envelope

Manoeuvre loads
Point A

PointC . . . . . . . . . ... ...

...............
...............
...............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . .
Acro-towingspeed . . . . . . . . . .
Winch launching speed . . . . . . . .
Permitted aerobatic manoeuvres

Spinning permitted? . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.) . .

Vkm/h Proof load factor
164 —+7
500 +17
500 —4
133 —4
1,75
Vkm/h Gust velocity Vm/s
238 + 10
500 +4
500 —3
222 —7
450 km/h
230 km/h
200 km/h
150 km/h
Yes

Fully aerobatic
Normal and inverted

27-36
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Weights

Equipped weight
Flying weight
Wing loading

......

........

Straight flight performance
Measured at flying weight of . . . .

No flap or brake

Min. sink condition .
Max. L/D condition

.........

.........

Stalling speed
Max.L/D . .

Design standards

Airworthiness requirements to which air-
craft has been built .
Certificate of airworthiness

_J

159 kg

257 kg

25,7 kg/m?

257 kg

Vkm/h v sink m/s
76 1,26
81 1,30

103 2,10

114 2,70

63 km/h

17,3

Polish Preliminary Draft
Experimental

Design flight envelope

Manoeuvre loads
Point A
Point B
Point C
Point D

...............
...............
...........
......

......

...........

Gust loads

Point A . . . .
Point B
Point C

...........
...............
...............

Limiting flight conditions

Placard airspeed smooth conditions . .
Placard airspeed gusty conditions . .
Aero-towingspeed . . . . . . . . . .
Winch launching speed
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres

Spinning permitted? . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.) . .

Vkm/h Proof load factor
125 6
250 4
250 —2
125 —3

1,75

Vkm/h Gust velocity V m/s

136 + 10
250 +4
250 —3
136 —7
250 km/h
136 km/h
130 km/h

95 km/h
No
Semi aerobatic
Yes
—254t0 —17,2
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Measured

Stalling speed.
Max. L/D . .

7
T
P Al
Straight flight performance Design flight envelope
Manoeuvre loads V km/h
at flying weight of . . . . . . . . . . 245 kg PointA . . . . . . .. ... .. 96
PointB . . . . . ... ... .... 185
PointC . . . . .. . ... .... 185
PointD . . . . . . . . ... .. .. 92
. Factor ofsafety . . . . . . . . . . .. 1,8
No flap or brake V km/h v sink m/s
Min. sink condition . . . . . . . . . . 53 0,77
Max. L/D condition. . . . . . . . . . 69 0,97 Limiting flight conditions
80 ;’?g Placard airspeed smooth conditions . 180 km/h
93 ’ €0 Placard airspeed gusty conditions . . . . 130 km/h
106 3, Aero-towingspeed . . . . . . . . . 110 km/h
42 km/h Winch launching speed. . . . . . . 80 km/h
o 20 Cloud flying permitted? . . . . . . . . No
"""" Permitted aerobatic manoeuvres. . . . . None
Spinning permitted?. . . . . . . . . . Yes
Foremost and aftmost c.g. positions for
which compliance with regulations has
Design standards been shown or is intended (% m.a.c) . . 28-33
Airworthiness requirements to which air- Terminal velocity with brakes opened at
craft hasbeenbuilt . . . . . . . . . . Rumanian max. all up weight from flight tests (if
Date of issue of these requirements . . . 1936 brakes are speed limiting) . . . . . . . 180 km/h

4
4
—22
—2,2

Proof load factor -
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Straight flight performance ‘ Design flight envelope
Measured Manoeuvre loads Vkm/h  Proof load factor
at flying weight of . . . . . . . . .. 305 kg PointA . . . . .. ... ... ... 115 4
PointB . . . . ... ... ..... 205 4
PointC . . .. ... ... ..... 205 —2,2
No flap or brake Vkm/h v sink m/s PointD . . . . .. ......... 115 —2,2
Min. sink condition . . . . . . . . . . 68 0,68 Factor of safety . . . . . . . . . . .. 1,8
Max. L/D condition. . . . . . . . . . 81 0,76
102 },50 Limiting flight conditions
};g 2:6(5) Placard airspeed smooth conditions . . . 180 km/h
Placard airspeed gusty conditions . . . . 140 km/h
Stallingspeed. . . . . . . . . . . .. 50 km/h Aero-towingspeed . . . . . . . . . . 115 km/h
Max.L/D . . . . . . . . . . .. .. 29,5 Winch launching speed. . . . . . . . 85 km/h
Cloud flying permitted? . . . . . . . . No
. Permitted aerobatic manoeuvres. . . . . None
Design standards Spinning permitted?. . . . . . . . . . Yes
Airworthiness requirements to which air- Foremost and aftmost c.g. positions for
craft has been built . . . . . . . . . Rumanian which compliance with regulations has
Date of issue of these requirements . . . 1936 been shown or is intended (%} m.a.c.) . . 29.3-351
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Straight flight performance

Calculated
at flying weight of

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition. . . . . . . . . .

Stallingspeed. . . . . . . . . . . ..
Flap deflection . . . . . . . . . . . .
Max.L/D . . . . . . . . . .. ...

Design standards

Airworthiness requirements to which air-
craft hasbeen built . . . . . . . . ..
Date of issue of these requirements . . .

335 kg

V km/h v sink m/s
68 0,70
81 0,79

102 1,25

119 1,90

136 2,50

50 km/h

4,5°

28,5

Rumanian

1936

Design flight envelope

Manoeuvre loads

PointA . . . . . . .. ... ....
PontB . . . .. . . ... ... ..
PointC . . . . . . . .. ... ...
PointD . . . .. ... ... ....
Factor ofsafety . . . . . . . . . . ..

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . . .
Aero-towing speed
Winch launching speed. . . . . . . . .

..........

Spinning permitted?. . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (9, m.a.c.) . .

V km/h Proof load factor

130 4

235 4

235 —2,2

130 —2,2
1,8

180 km/h
140 km/h
115 km/h
85 km/h
No
None
Yes

31-36
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Straight flight performance Design flight envelope
Measured at flying weight of . . . . . . 330 kg Manoeuvre loads Vkm/h  Proof load factor
PointA . . . . . . . ... .. ... 130 4
PointB . . . . ... ... .. 235 4
_ PointC . . . ... 235 —2,2
No flap or brake V km/h v sink m/s PointD . . . ... ..... 130 —2,2
Min. sink condition . . . . . . . . . . 69 0,71 Factor of safety. . . . . . . . . 1,8
Max. L/D condition . . . . . . . . . 8(3)3 ?,gg
1 , .. . ..
121 1,90 Limiting flight conditions
138 2,55 Placard airspeed smooth conditions . . . 180 km/h
Stallingspeed . . . . . . . . . . .. 58 km/h Placard airspeed gusty conditions . 140 km/h
Max.L/D . . . . . . 29 Aero-towing speed . . . . . . . . .. 120 km/h
Winch launching speed 90 km/h
Cloud flying permitted? . . . No
Permitted aerobatic manoeuvres. None
Design standards Spinning permitted? . . . . . . . . . Yes
Airworthiness requirements to which air- Foremost and aftmost c.g. positions for
craft has been built . . . . . . . . .. Rumanian which compliance with regulations has
Date of issue of these requirements . 1936 been shown or is intended (%, m.a.c.) . . 31-36
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Ailerons

Type . . . . . .. ... ... ...
Span (total)
Area (total)
Meanchord . . . . . . . . . .. ..
Max. deflectionup . . . . . . . . ..
Max. deflection down
Mass balance degree

Mass balance method . . . . . . . . .
Construction . . . . . . . . . . ...

.............

.........

Horizontal tail

Span . . . . .. ...
Area of elevator and fixed tail (") . . . .
Area of elevator
Max. deflectionup . . . . . . . . ..
Max. deflection down
Aerofoil section . . . . . . . . . ..
Mass balance degree
Mass balance method . . . . . . . . .
Tail arm (from 14 [1’] chord m.a.c. wing
tols chordm.ac.tail) . . . . . . ..
Elevator aerodynamic balance method . .
Elevator trimming method . . . . . . .
Horizontal tail volume coefficient (S'1’/SC)
Construction . . . . . . . . . . ...

...........

.........

Vertical tail

Arecaof inandrudder. . . . . . . . .
Areaofrudder . . . . . . . . . . ..
Tailarm . . . . . . . . . . . . ...
Max. deflection . . . . . . . . . . ..
Aerofoil section. . . . . . . . . . ..
Aerodynamic balance
Construction . . . . . . . . . . . ..

.........

Fuselage

Max. width. . . . . . . . . . . . ..
Max. height (at cockpit) . . . . . . . .
Overall length
Max. cross section
Number of seats and arrangement . .
Undercarriage type

............

Construction . . . . . . . . . . . . .

Lift increasing devices

Type
Span (total)
Area (total)
Max. deflectiondown . . . . . . . . .

................
.............

.............

Drag producing devices

Type

.........
.......

Span (total)
Area

..............
. .

Slotted

2x4,5m

2x0,91 m?

0,20 m

30°

15°

80Y%;

Distributed

Wood. Ply and fabric
covered. Ribs spaced
0,3 m. Ailerons droop

10° to increase Ci. max.

3,15m

2,185 m2

1,05 m?

25°

25°

NACA 0012

1009

Bob weight in fuselage

4,0 m

Nil

Tab

0,58

Wood. Ply and fabric
covered. Ribs spaced
0,27 m

1,186 m?

0,9 m2

4,25 m

+25°

NACA 0009

Nil

Wood. Ply covered fin.

Fabric covered elevator.

Ribs spaced 0,25 m

0,60 m

1,055 m

7,26 m

0,49 m2

1

Rubber mounted skid
and fixed unsprung
wheel with brake

Ply monocoque. Side
opening moulded plexi-
glass canopy

Split flaps
2x3,715 m
2% 0,96 m?
45°

Upper and lower sur-
face spoilers with gap
2x0,90 m

2x0,35 m?

Location, % of chord . . . . . . . . .
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S. .

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Instruments
Equipped weight
Flyingweight. . . . . . . . . . . ..
Wing loading

...............

.............

...........

............

Straight flight performance
Measured at flying weightof . . . . . .

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition

Stallingspeed . . . . . . . . . . ..
Flap deflection

Max. L/D

............

Design standards

Airworthiness requirements to which air-
craft has been built . . . . . . . . . .
Date of issue of these requirements . .

Design flight envelope

Manoeuvre loads

Point A
Point B

...............
...............
...............

Point D

...............

Point A
Point B
PointC . . . ... .. ... ....
PointD . . . . .. .. ... ....

...............

Limiting flight conditions . . . . . . . .
Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . .

Aero-towingspeed . . . . . . . . ..

Winch launching speed

........
.........

.....

Spinning permitted? . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.) . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

Yes

170 kg

80 kg

10 kg

260 kg

10 kg

270 kg
360 kg
22,5 kg/m?

V km/h

65 0,70
79 0,77
98 1,30
114 1,85
130 2,80
52 km/h

45°

28,5

v sink m/s

Rumanian
1936

V km/h  Proof load factor
135 4,5
250 4,5
250 —2,2
135 —22
1,8

V km/h Gust vel. Vm/s
100 15

200 7,5

200 —-7,5

100 —15

200 km/h
150 km/h
120 km/h
90 km/h
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Design standards
Airworthiness requirements to which air-
craft hasbeenbuilt . . . . . . . . . . Rumanian
Date of issue of these requirements . . . 1936
Design flight envelope
Manoeuvre loads V km/h Proof load factor
PointA . . . . . . . . .. .. ... 120 5
PointB . . . . . . . . . ... ... 250 5
PointC . . . . . . . . . . ... 250 —3
PointD . . . . . . . . . . . ... 120 —3
Factor of safety. . . . . . . . . 2,0
Gust loads Vkm/h  Gust vel. Vm/s
Point A . . . . « « « o o o 120 15
Point B . . - « « « « « « « o e .o 240 7,5

—
PointC . . . . . .. .. ... ... 240 —1,5
PointD . . . . . . . . .. . .. 120 —15
Limiting flight conditions
Placard airspeed smooth conditions . . . 200 km/h
Placard airspeed gusty conditions . . 150 km/h
Aero-towing speed . . . . . . . . . . 120 km/h
Winch launching speed 90 km/h
Cloud flying permitted? . . . . . . . Yes
Permitted aerobatic manoeuvres. . . . Semi aerobatic
Spinning permitted? . . . . . . . . . Yes
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (¢, m.a.c.) . . 30,15—42,1
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting) . . . . . . . 185 km/h
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Vkm/h  vsink m/s Gust loads V km/h Gust vel. Vm/s
Max. L/D condition 100 1,20 PointA . . . . . . .. ... .. .. 110 15
117 2,00 PomtB . . .. ... .. ... ... 220 7,5
134 2,80 PointC . . . .. .. ... ..... 220 —71,5
Stallingspeed . . . . . . . . . . .. 59 km/h PointD . . . . . .. ... ..... 110 —15
Max.L/D . . . . . . . . . ... .. 29,6
Limiting flight conditions
Design standards Placard airspeed smooth conditions . . . 200 km/h
Airworthiness requirements to which air- Placard airspeed gusty conditions . . . . 150 km/h
craft has been built . . . . . . . . .. Rumanian Aero-towingspeed . . . . . . . . . . 120 km/h
Date of issue of these requirements . . . 1936 Winch launching speed . . . . . . . . 90 km/h
Cloud flying permitted? . . . . . . . . Yes
Permitted aerobatic manoeuvres. . . . . None
Design flight envelope Vkm/h  Proof load factor Spinning permitted? . . . . . . . . . Yes
Manoeuvre loads Foremost and aftmost c.g. positions for
Point A . . . . . . . ... ... 120 5 which compliance with regulations has
Point B . . . . . « v v e e e 250 5 been shown or is intended (% m.a.c.) . . 29,1—39
Point C . . . . . v v v e e 250 —3 Terminal velocity with brakes opened at
PointD . . . . . v v v o e e 120 —3 max. all up weight from flight tests (if
Factor of safety. . . . . . . . . . . . 2 brakes are speed limiting) . . . . . . . 180 km/h
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Wings

Span (b) .
Area (s) . ..
Aspect ratio (b%/s). . . . . . . .
Wing root chord (Cr)
Wing tipchord (Cy) . . . . . . . . ..
Mean chord (C = s/p)
Wing section, root
Wing section, mid .
Wing section, tip
Dihedral e e e e e
luchordsweep . . . . . . . . . . ..
Taper ratio (C¢/C:)
Construction

............

.......

...........

.........

............

Ailerons

Type
Span (total)
Area (total)
Meanchord . . . . . . . . . . . ..
Max. deflection up
Max. deflection down
Mass balance degree

Mass balance method
Construction . . . . . . . . . . . ..

..............

.............

.............

..........
.........
.........

.........

Horizontal tail

Span
Area of elevator and fixed tail (8) .. . .
Area of elevator

Max. deflection up
Max. deflection down
Aerofoil section. . . . . . . . . . ..
Mass balance degree
Mass balance method . .
Tail arm from 14 [1’] chord m.a.c. wing
to V4 chord m.a.c. tail). . . . . . . . .
Elevator aerodynamic balance method . .
Elevator trimming method
Horizontal tail volume coefficient (S'1°/SC)
Construction

...........
..........

.........

.............

Vertical tail

Areaof inandrudder. . . . . . . . .
Area of rudder
Taillarm . . . . . . . . . . . .« . ..
Max. deflection . . . . . . . . . . ..
Aerofoil section .

Aerodynamic balance
Construction . . . . . . . « . « .« . .

............

.........

Fuselage

Max. width. . . . . . . . . . . . ..
Max. height (at cockpit)
Overall length
Max. cross section . . . . . . . . .
Number of seats and arrangement .. . .
Undercarriage type

..........

........

Construction .

Lift increasing devices

...........

Type

ISm

14 m2

16

1,275 m

0,50 m

0,935 m

Go 549

Go6 549

G6 693

2°30°

—3°

0,39

Single spar wooden
cantilever with leading
edge torsion box. Ribs
spaced 0,3 m

Slotted

2%x3,0 m

2x%0,735 m?

0,245 m

35°

15°

100%;

Distributed

Wood. Ply and fabric
covered. Ribs spaced
0,3 m

2,80 m

2,185 m?

1,05 m2

30°

30°

NACA 0012

1009

Bob weight in fuselage

3,55 m

Nil

Tab

0,517

Wood. Ply and fabric
covered. Ribs spaced
0,3m

1,277 m?

0,837 m?

3,95 m

+30°

NACA 0009

Nil

Wood. Ply covered fin.
Fabric covered rudder

0,60 m

0,90 m

7,10 m

0,430 m2

1

Fixed rubber mounted
skid. Fixed unsprung
wheel with brake

Ply monocoque. Side
opening moulded plexi-
glass canopy

Nil

Drag producing devices

Type . . . . . . . . ..
Span (total)
Area
Location, % of chord . .
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S. .

.......
..........

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Instruments

Equipped weight
Flying weight. . . . . . . . . . . ..
Wing loading

...............

......
..........
..........

...........

Straight flight performance
Measured at flying weightof . . . . . .

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition

.........

Stalling speed
Max. L/D

............

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . . .

..........

Design flight envelope

Manoeuvre loads

...............
...............
...............

...............

...............
...............
...............

...............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . . .
Aero-towing speed
Winch launching speed
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres. . . .
Spinning permitted? . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.) . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

..........

........

Upper and lower sur-
face spoilers with gap
2x1,166 m

2x0,225 m2

48

Yes

126 kg

75 kg

9 kg

210 kg

10 kg

220 kg
320 kg
22,9 kg/m?

320 kg

V km/h

67 0,64
80 0,75
100 1,15
117 1,95
134 2,70
60 km/h

30

v sink m/s

Rumanian
1936

V km/h

135 5

250 5

250 —3

135 —3
1,8

V km/h
120 15
235 71,5
235 —715
120 —15

200 km/h
150 km/h
120 km/h
90 km/h
Yes
None
Yes

38-44

185 km/h

Proof load factor

Gust vel. Vm/s
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Wing root chord (Cr) . . . . . . . . .
Wing tip chord (Cy) . . .
Mean chord (C = s/)
Wing section, root
Wing section, mid
Wing section, tip

Dihedral . . . . . . . . ... . ..
Vachordsweep . . . . . . . . . . ..
Aero. twist root/tip
Taper ratio (C¢/Cy)
Construction

..........
..........

...........

Ailerons

Type

Span (total)
Area (total)
Meanchord . . . . . . . . ... ..
Max. deflectionup . . . . . . . . . .
Max. deflectiondown . . . . . . . . .
Mass balance degree . . . . . . . . .
Mass balance method . . . . . . . . .
Construction . . . . . . . . . . ...

.............
.............

.............

Horizontal tail

Span
Area of elevator and fixed tail (S§") .. . .
Area of elevator

Max. deflection up
Max. deflectiondown . . . . . . . . .
Aerofoil section. . . . . . . . . . ..
Mass balance degree
Mass balance method . . . . . . . . .
Tail arm (from 14 [17] chord m.a.c. wing
to 4 chord maa.c. tail). . . . . . . . .
Elevator aerodynamic balance method . .
Elevator trimming method . . . . . . .
Horizontal tail volume coefficient (S’1’/SC)
Construction . . . . . . . . . . . ..

................

...........

..........

Vertical tail

Areaof finandrudder. . . . . . . . .
Areaofrudder . . . . . . . . . . ..
Aspect ratio
Taillarm . . . . . . . . . . . . . ..
Max. deflection . . . . . . . . . . ..
Aerofoil section. . . . . . . . . . ..
Aerodynamic balance . . . . . . . . .
Construction . . . . . . . . . . . ..

.............

Fuselage

Max.width. . . . . . . . . . . . ..
Max. height (at cockpit) . . . . . . . .
Overall length
Max. cross section
Number of seats and arrangement .
Undercarriage type

............

..........

Construction . . . . . . « « « « « .« .

1,0 m

NACA 23015

NACA 23012

NACA 23012

3 o

+3°

40

0,36

Single spar wooden
cantilever with leading
edge torsion box. Ribs
spaced 0,3 m

Slotted

2%X3,75 m

2x%0,82 m2

0,219 m

30°

15°

1009

Distributed

Wood. Ply and fabric
covered. Ribs spaced
0,3m

2,80 m

1,68 m2

1,05 m2

30°

30°

NACA 0012

100%

Bob weight in fuselage

3,34 m

Nil

Spring

0,368

Wood. Ply and fabric
covered. Ribs spaced
0,27 m

1,186 m?

0,9 m?

2,30

3,725 m

+25°

NACA 0009

Nil

Wood. Ply covered fin.
Fabric covered rudder.
Ribs spaced 0,25 m

0,61 m

1,125 m

6,36 m

0,516 m2

1

Fixed rubber mounted
skid. Fixed unsprung
wheel with brake
Metal monocoque
fuselage. Moulded
veneer nosecap. Side
opening moulded plexi-
glass canopy

Lift increasing devices

Type

................

Drag producing devices

Type . . .« .« « o
Span (total)
Area
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S. .

................

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Instruments
Equipped weight
Flying weight. . . . . . . . . . . ..
Wing loading

...........

............

Straight flight performance
Measured at flying weightof . . . . . .

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition

Stalling speed
Max.L/D . . . . .. ... .. ...

Design standards

Airworthiness requirements to which air-
crafthasbeenbuilt . . . . . . . . . .
Date of issue of these requirements .

Design flight envelope

Manoeuvre loads

...............

PointD . . . . . . .. . ... ...
Factorof safety. . . . . . . . . . ..

Gust loads

...............

...............

Limiting flight conditions

Placard airspeed smooth conditions .

Placard airspeed gusty conditions . . . .
Aero-towingspeed . . . . . . . . . .
Winch launching speed . . . . . . . .
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres. . . . .
Spinning permitted? . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (%, m.a.c.) . .

................

Special air brakes open-

ing from side of fuselage

0,67 m long
2x%0,325 m?

No

130 kg

71 kg

10 kg

211 kg

9 kg

220 kg
310 kg
20,9 kg/m?

310 kg

V km/h

64 0,74
78 0,79
96 1,01
112 1,35
128 1,85
55 km/h

28

v sink m/s

Rumanian
1936

Vkm/h  Proof load factor

130 5

240 5

240 —3

130 -3
1,8

V km/h Gust vel. Vm/s
110 15

220 7,5

220 —71,5

110 —15

180 km/h
150 km/h
120 km/h
90 km/h
Yes
None
Yes

29-39
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Gust loads V km/h Gust vel. V m/s Aero-towingspeed . . . . . . . . .. 120 km/h
Point A . . . . . 135 15 Winch launching speed . . . . . . . . 90 km/h
Point B . . . . . .« oo 265 7.5 Cloud flying permitted? . . . . . . . . Yes
Point C . . . . . e 265 —175 Permitted aerobatic manoeuvres. . . . . Semi aerobatic
Point D . . . o 135 —15 Spinning permitted? . . . . . . R

Foremost and aftmost c.g. positions for

which compliance with regulations has

o » been shown or is intended (9, m.a.c) . . 31-39

Limiting flight conditions Terminal velocity with brakes opened at
Placard airspeed smooth conditions . 230 km/h max. all up weight from flight tests (if
Placard airspeed gusty conditions . . 180 km/h brakes are speed limiting) 190 km/h
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Design standards Gust loads V km/h Gust vel. Vm/s
Airworthiness requirements to which air- PointA . . ............. 105 15
h : PointB . . . . . . ... .. .. .. 210 7,5
craft hasbeenbuilt . . . . . . . . . . Rumanian Point C 210 75
. . 1936 ............... — 4y
Date of issue of these requirements PointD . . . . T 15
Limiting flight conditions
Placard airspeed smooth conditions . . . 180 km/h
Placard airspeed gusty conditions . . . . 140 km/h
. . Aero-towingspeed . . . . . . . . .. 120 km/h
Design flight envelope Winch launching speed . . . . . . . . 85km/h
Manoeuvre loads V km/h Proof load factor Cloud flying permitted? . . . . . . . . No
Point A . . . . . . « .« « .« o 120 4 Permitted aerobatic manoeuvres. . . . . None
PointB . . . . . . « .« « o o o 250 4 Spinning permitted? . . . . . . . . . Yes
PointC . . . . . . . .« . .. ... 250 —2,2 Foremost and aftmost c.g. positions for
PointD . . . . . . . . - - . ... . 120 —2,2 which compliance with regulations has
Factor of safety . . .. - . . . . . . 1,8 been shown or is intended (%, m.ac.) . . 26-37
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Design flight envelope

Manoeuvre loads .

PointA . . . . . . . . . . .. ... 105
PointB . . . . . . . . . ... ... 215
PointC . . . . . . . . . . ... .. 215
PointD . . . . . . . . . . . .. .. 105
Factor of safety. . . . . . . . . . . .

Gust loads

Point A . . . . . . . « <« o .« .. 100
PointB . . . . . . . . « .« . ... 200
PointC . . . . . « « « « « o ... 200
PointD . . . . . .« « « o o .. 100

V km/h

Proof load factor
4
4
—2,3
—2.3

Gust vel. Vm/s
15
7,5
—17,5
—15

Limiting flight conditions

Placard airspeed smooth conditions .

Placard airspeed gusty conditions . . . .
Aero-towingspeed . . . . . . . . . .
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres. . . . .
Spinning permitted? . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (%, m.a.c) . .

180 km/h
140 km/h
120 km/h
No

None
Yes

30,2-42,1
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Design standards
Airworthiness requirements to which air-

craft has beenbuilt . . . . . . . . . . Rumanian

Date of issue of these requirements . . . 1936

Design flight envelope

Manoeuvre loads Vkm/h Proof load factor
PointA . . . . . . . . . ... ... 155 5
PointB . . . . . . . . ... . ... 270 S
PointC . . . . . . . . . ... ... 270 —3
PointD . . . . . . . . . . ... 155 —3
Factor of safety . . . . . . . . . .. 1,8

Gust loads Vkm/h  Gust velocity V m/s
Point A . . . . . . « « « « o o 145 15
Point B . . . . . . « « « « o 265 7,5
PointC . . . . . . « « o 265 —1,5
PointD . . . . « « « o o e 145 —15

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions .
Aero-towingspeed . . . . . . . . . .
Winch launching speed . . . . . . . .
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres

Spinning permitted? . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (%, m.a.c.) . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting) . . . . . . .

220 km/h
150 km/h
120 km/h
90 km/h
Yes
None
Yes

27 to 33

195 km/h
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Design standards Limiting flight conditions
Airworthiness requirements to which air- Placard airspeed smooth conditions . 275 km/h
craft has been built . . . . . . . . . . Rumanian Placard airspeed gusty conditions . . . 160 km/h
Date of issue of these requirements . . . 1936 Aero-towingspeed . . . . . . . . . . 150 km/h

Winch launching speed . . . . . . . . 100 km/h

) ) Cloud flying permitted? . . . . . . . . Yes

Design flight envelope Permitted aerobatic manoeuvres . Aerobatic
Manoeuvre loads Vkm/h  Proof load factor Spinning permitted? . . . . . . . . . Yes
PointA . . . . . . . .. ... ... 150 6 Foremost and aftmost c.g. positions for
PointB . . . . . . .. .. Ce e .. 275 6 which compliance with regulations has
PointC . . . . . . . . . .. ... . 275 —4 been shown or is intended (% m.a.c.) . 33 to 39
PointD . . . . . . . . . . .. ... 150 —4 Terminal velocity with brakes opened at
Factor of safety . . . . . . . . . . . 2 max. all up weight from flight tests (if
Gust loads Vkm/h  Gust velocity Vm/s brakes are speed limiting) . . . . . . . 210 km/h
PointA . . . . . e e e e e 160 15
PointB . . . . . e e e e e 320 7,5
PointC . . . . . . « .« « o o .. 320 —7,5
PointD . . . ... ... +...... 160 —15
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Design standards
Airworthiness requirements to which air- .
craft hasbeencuilt . . . . . . . . . . Rumanian
Date of issue of these requirements . . . 1959
Design flight envelope
Manoeuvre loads Vkm/h  Proof load factor
Point A . . . . . . . « « ... 130 5
PointB . . . . . . . « .« .« .« ... 265 5
Point C . . . . . « « « v v e e 265 —3
PointD . . . . . . « « « « « <« .. 130 —3
Factor of safety . . . . . . . . . . . 1,8
Gust loads Vkm/h Gust velocity Vm/s
Point A . . . . . e e e e e e 140 15
Point B . . . . « « « « « « o o o o 280 7,5

PointC . . . . .. ... ... .. .
PointD . . . . . .. ... .. ...

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . .
Aero-towing speed . . . . . . . . ..
Winch launching speed . . . . . . . .
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres

Spinning permitted? . . . . . Coe .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.) . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting) . . . . . . .

280 —17,5
140 —15

200 km/h
150 km/h
130 km/h
90 km/h
Yes
None
Yes

30 to 40

185 km/h
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Design standards POEnt C .., 285 —175
Airworthiness requirements to which air- PointD ..o 145 —15
craft hasbeenbuilt . . . . . . . . . . Rumanian
Date of issue of these requirements . . . 1959

Limiting flight conditions

Placard airspeed smooth conditions . . . 200 km/h

) ) Placard airspeed gusty conditions . . . . 150 km/h

Design flight envelope Aero-towing speed . . . . . . . 130 km/h
Manoeuvre loads Vkm/h  Proof load factor Winch launchingspeed . . . . . . . . 90 km/h
Point A . . e e e e e e e 130 5 Cloud flying permitted? . . . Yes
PointB . . . . .. .. . ... ... 265 5 Permitted aerobatic manoeuvres Yes
PointC . . . . . . . .« « ... 265 —3 Spinning permitted? . . . . . . . . . Yes
Point D . . . . « v e e e e e 130 —3 Foremost and aftmost c¢.g. positions for
Factor of safety . . . . . . . . . . . 1,8 which compliance with regulations has

been shown or is intended (%, m.a.c.) . . 32,8 to 40,3
Gust loads Vkm/h  Gust velocity v m/s Terminal velocity with brakes opened at
Point A . . e e e e e 145 15 max. all up weight from flight tests (if
Point B . . . « « o « « o o e e e 285 7,5 brakes are speed limiting) 200 km/h

14
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Overall length . . . . . . . . . . ..
Max. cross section. . . . . . . . .

Number of seats/arrangement .
Undercarriage type

..........

Construction

.............

Drag producing devices
Span (total)

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment)

...............

.........

7,975 m

0,60 m?

2 (tandem)

Two wheels 420/150
and front skid

Ply monocoque.
Two side opening
perspex canopies

1,200 m
0,720 m?

)

Tailplane and elevator . . . . . . . . . 12 kg
Instruments . . . . . . . . . .. .. 8 kg

Equipped weight . . . . . . . . . .. 290 kg

Flying weight. . . . . . . . . . . .. 470 kg
Wingloading. . . . . . . . . . . .. 23,5 kg/m?2

No flap or brake V km/h v sink m/s
Min. sink condition . . . . . . . . . . 62 0,85
Max. L/D condition. . . . . . . . . . 79

Stallingspeed. . . . . . . . . . . .. 55 km/h
Max.L/D . . . . . . . . . .. ... 25

Limiting flight conditions

Terminal velocity with brakes opened at

max. all up weight from flight tests (if

brakes are speed limiting) . . . . . . . 180 km/h
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-
NAC4 45,918 CriAR

= = m e e e e e - o - oo

Designers

..............

Date of first flight of prototype . . . . .
Number produced.

..........

Wings

Area (s)
Aspect ratio (b2%/s). . . . . . . . . ..
Wing root chord (Cr)
Wing tipchord (Cy) . . . . . . . . . .
Mean chord (C = s/y).
Wing section, root. . . . . . . . . . .
Wing section, mid. . . . . . . . . . .
Wing section, tip
Dihedral .

...............
........

..............

aichordsweep . . . . . . . . . . ..
Aero. twist root/tip
Taper ratio (C¢/Cr)

..........

..........

Construction . . . . . . . . . . . ..

Ailerons

Type
Span (total)
Area (total). . . . . . . . . . . . ..
Mean chord
Max. deflection up
Max. deflection down
Mass balance degree. . . . . . . . . .
Construction . . . « « « « o o0 .

................

.............

........
.....

..........

S

P.J.Beatty,
W.A.T.Johl
31 December, 1960

NACA 65.3418 a = 0,5
NACA 65.3418a = 0,5
NACA 2412

0° centre section

5° tip

Nil

—1°

Nil centre section

0,606 tip

Single spar cantilever
wood. Leading edge ply
torsion box. 4,5 mm
moulded spruce ply
covering. Ribs at 7,6 cm
spacing

Upper surface hinge
2 X295 m

2 X 0,486 m?

0,165 m

25°

17,5°

Nil

Wood. Covered with
1,5 mm spruce ply.
Ribs spaced 15,2 cm

Horizontal tail

Span
Area of elevator and fixed tail (S7). . . .
Area of elevator. . . . . . . . . . ..
Max. deflection up
Max. deflection down
Aerofoil section. . . . . . . . . . ..
Mass balance degree. . . . . . . . . .
Mass balance method
Tail arm (from 14 [1’] chord m.a.c. wing
to 14 chord m.a.c. tail). . . . . . . . .
Elevator aerodynamic balance method . .
Elevator trimming method
Horizontal tail volume coefficient (S’1//SC)
Construction . . . . . . . . . . . ..

................

..........

.........

.......

Vertical tail

Areaof finandrudder. . . . . . . . .
Area of rudder
Aspectratio . . . . . . . . .. ...
Taillarm . . . . . . . . .. .. ...

Aerodynamic balance . . . . . . . . .
Construction . . . . . . . . . .. ..

Fuselage

Max. width. . . . . . . . . . . . ..
Max. height (at cockpit)
Overall length

........
............
...........

..........

Number seats and arrangement . .
Undercarriage type

20°

NACA 64.012

50%

Bob weight in fuselage

3,86 m

Nil

Spring

1,05

T-configuration.
Wood structure, ply
covered. Ribs spaced
12,7 cm

0,87 m?

0,40 m2

0,96

3,86 m

30°

NACA 65.012

Nil

Wood. Ply covered fin,
fabric covered rudder.
Ribs spaced 15,2 cm

0,605 m

0,96 m

7,03 m

0,452 m?

10 m2

1

Retractable, rubber.
Sprung wheel and skid.
Wheel brake
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Construction .

Lift increasing devices

Type
Span (total)
Area (total).
Max. deflectionup . . . . .
Max. deflection down .

.....

Drag producing devices

Type

Is device intended to limit terminal velocity
(vertical dive) to max. permissible 1.A.S.

Weights

Wings (with struts, controls,
brakes)
Fuselage (with fin and rudder, less mstru—
ments and equipment) .

Tailplane and elevator . . . . . . .
Empty weight (including any fixed ballast)
Instruments . . . . . . . . . .. ..
Other equipment (e.g. oxygen, radio)
Equipped weight
Flying weight .
Wing loading .

flaps and

.......
........

Straight flight performance

Calculated (with optimum flap)
at flying weightof. . . . . . . . . . .

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition .

.........

218

Ply monocoque.
Fibre glass nose cap.
Blown plexiglass side
opening canopy

Fowler flaps
9,1 m

2,32 m?

Nil

30°

Fuselage petal brakes
and 2 cruciform
parachutes (tail)

Yes

187,5 kg

90,8 kg
13,6 kg
292 kg

4 kg

4 kg

300 kg
400 kg
34 kg/m?

380 kg

Vkm/h

82 0,7
110 0,85
122 0,97
144 1,34
164 1,86

v sink m/s

Stalling speed
Flap deflection .

Max. L/D . .

Design standards

Airworthiness requirements to which air-
craft has been built .

Date of issue of these requuements
Certificate of airworthiness .

......

Design flight envelope

Manoeuvre loads
Point A . . . .
Point B
Point C
PointD . . . . . . ..
Factorofsafety . . . . . . . . . . ..

...........

Gust loads .
Point A .
Point B

Limiting flight conditions

Placard airspeed smooth conditions .
Placard airspeed gusty conditions .

Aero-towingspeed . . . . . . . . ..
Cloud flying permitted ?
Permitted aerobatic manoeuvres. . . . .
Spinning permitted?. . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.) . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

66 61
0° 107

36

BCAR 1948
March 1948
No

V km/h
Flap

0° 30°
158 106
236 161
236 161
114 128

57 53
20° 30°

Flap Proof load factor

4
3
0
2

1,5

Vkm/h
Flap Flap

0° ( 30°)
158 (106)
236 (161)

Flap 30°

Gust vel. m/s

20 (18,6)
6 (7,9

158 km/h
236 km/h
107 km/h
158 km/h
100 km/h
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Mean chord (C = s/y,) . .
Wing section, root
Wing section, mid
Wing section, tip
Dihedral
Vichordsweep . . . . .. ... ..
Aero. twist root/tip
Taper ratio (C¢/Cr)
Construction

.....

.....
...........
...........

...........

---------

.............

Ailerons
Type . . . . . . . . . ...
Span (total)
Area (total)
Mean chord
Max. deflection up
Max. deflection down
Mass balance degree

Construction

.............
.........
.......

Horizontal tail

Span . . . .
Area of elevator and fixed tail (S7)
Area of elevator
Max. deflectionup . . . . . . . . ..
Max. deflection down
Aerofoil section. . . . . . . . . . ..
Mass balance degree
Tail arm (from 14 [1’] chord m.a.c. wing to
lachordmac.tail) . . . . . . . . ..

Elevator trimming method
Horizontal tail volume coefficient
(S'1’/SC)
Construction . . . . . . . . . . . ..

.........

...........

Vertical tail
Areaof finand rudder. . . . . . . . .
Area of rudder
Aspect ratio
Tailarm . . . . . .
Max. deflection . . . . . . . . . . . .
Aerofoil section . .

Aerodynamic balance
Structure

............
.............

.........
.........

.............

Fuselage

Max. width .
Max. height (at cockpit)
Overall length
Max. cross section
Wetted surface area . .
Number seats and arrangement . . . . .
Undercarriage type

............
........
............

..........

........

..........

Structure

..............

Lift increasing devices

........

Type

Drag producing devices

.......

Type

.......

Span (total)

.............

1,07 m

NACA 633618a = 1
NACA 633618a =1
NACA 633618a =1
2° outer 8 m

+ 1,47° outer 4 m

OO
0,5
Two span stressed skin,
all metal (aluminium

alloy) construction. Ribs
36 cm spacing.

Upper surface hinge

8,54 m

3,13 m2

0,183 m

25°

10°

Nil

Aluminium alloy skin on
ribs (36 cm spacing)

3,54 m

2,49 m?

1,00 m?

25°

20°

NACA 0012
Nil

5,9 m
Spring

0,64
Aluminium alloy skin and
ribs (36 cm spacing)

1,68 m?

0,84 m?

1,39

4,90 m

25°

NACA 0009 to 0006

Nil

Aluminium alloy skin and
ribs (36 cm spacing)

0,71 m

1,22 m

9,3 m

0,75 m2

15,5 m?

Tandem 2

Retractable wheel with
brakes. Fixed skid, rubber
mounted.

Metal monocoque with
fibre glass nose cap. Bent
perspex sheet canopy,
side opening.

Nil

Forward opening upper.
Backward opening lower.
Spoilers without gap.
3,66 m

Area . . . . . . ... 1,31 m2
Location, % ofchord . . . . . . . . . 40 to 54
Is device intended to limit terminal velocity

(vertical dive) to max. permissible I.A.S.  Yes
Weights

Wings! . . . . . . . .. .00 314 kg
Fuselage2 . . . . . . . . . . . .. 160 kg
Tailplane and elevator . . . . . . . 14 kg
Empty weight3 . . . . . . . 488 kg
Instruments . . . . . . . . . . . .. 3 kg
Other equipment (e.g. oxygen, radio) 6 kg
Equipped weight . . . . . . . . . .. 497 kg
Flying weight. . . . . . . . . . . .. 728 kg
Wing loading . . . . . . . . . . .. 34,2 kg/m2

Design standards

Airworthiness requirements to which air-
craft has been built

CAR 05 and 03, normal
category, appendix A

Date of issue of these requirements . . .  March 1959
Certificate of airworthiness . . . . . . . Experimental, amateur
built

Design flight envelope

Manoeuvre loads V km/h  Proof load factor

PointA . . . . . . . . . .. .. .. 140 3,8

PointB . . . . . ... . ... ... 231 3,8

PointC . . . . . . . . ... . ... 231 1,9

PointD . . . . . . . . . ... ... 100 1,9

Factor of safety. . . . . . . . . . .. 1,55

Gust loads V km/h Gust velocity V m/s

PointA . . . . . . . . . . .. ... 140 9,14

PointB . . . . . ... . ... ... 165 4,57

PointC . . . . . . ... ... ... 165 4,57

PointD . . . . . .. ... .. ... 140 9,14

Limiting flight conditions

Placard airspeed smooth conditions . . . 231 km/h

Placard airspeed gusty conditions . . . . 165 km/h

Aero-towingspeed . . . . . . . . .. 165 km/h

Winch launching speed . . . . . . . . 140 km/h

Cloud flying permitted . . . . . . . . No

Permitted aerobatic manoeuvres. . . . . None

Spinning permitted . . . . . . . . . . No

Foremost and aftmost c.g. positions for

which compliance with regulations has

been shown or is intended in %, m.a.c.. . 25 to 38

Terminal velocity with brakes opened at

max. all up weight from flight tests (f

brakes are speed limiting) . . . . . . . 192 km/h

Straight flight performance

Calculated

at flying weightof. . . . . . . . . .. 728 kg

No flap or brake V km/h v sink m/s

Min. sink condition . . . . . . 81,4 0,67

Max. L/D condition . . . . . . . . . . 100 0,69
122,1 1,10
142,4 1,55
173,0 2,19

Stallingspeed . . . . . . . . . .. 72 km/h

Flap deflection . . . . . . . . . . .. Nil

Max.L/D . . . . .. . ... . ... 37,2

1 With struts, controls, flaps and brakes

2 Complete with rudder and fin, less instruments and equipment
3 To include any fixed ballast
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Weights Limiting flight conditions

Wings! . . . . . . . . . .. ... 159 kg Placard airspeed smooth conditions . . . 218 km/h
Fuselage2 . . . . . . . . . . . . .. \ 100 Kk Placard airspeed gusty conditions . . . . 194 km/h
Tailplane and elevator . . . . . . . . . f g Aero-towing speed . . . . . . . . . . 194 km/h
Empty weight3 . . . . . . . . . . .. 259 kg Winch launching speed. . . . . . . . . 121 km/h
Instruments . . . . . e 4,5 kg Cloud flying permitted? . . . . . . . . Yes
Other equipment (e.g. oxygen, radio) . . 27,2 kg Spinning permitted?. . . . . . .« . . Yes
Equipped weight . . . . . . . . . .. 290,7 kg Foremost and aftmost c.g. positions for

Flying weight. . . . . . . . . . . .. 386 kg which compliance with regulations has
Wingloading. . . . . . . . . . . .. 37,6 kg/m? been shown or is intended in 9%, m.a.c.. . 251t040

Terminal velocity with brakes opened at
max. all up weight from flight tests (if

brakes are speed limiting) . . . . . . . 202 km/h
Design standards

Airworthiness requirements to which air-

craft has. been built . . Ce e CAR 05 Straight flight performance
Date of issue of these requirements . . . 1942 _
Certificate of airworthiness . . . . . . . Experimental Calculated

at flying weightof . . . . . . . . . .. 368 kg

Desi igh 1
esign flight envelope No flap or brake

Manoeuvre loads .. . Y km/h v/m sec

PointA . . . . . .. e e Ultimate load factor 12 Min. sink condition . . . . . . . . . 80,5 0,64

Point B . . Ultimate load factor 12 Max. L/D condition. . . . . . . . . . 88,6 0,68

PointC . . . . ... ... ..... Ultimate load factor 12 121 0,99

PointD . . . . . . . .. .. .... Ultimate load factor 12 142 1,31

Factor of safety . . . . . - . - - « . . 1,5 161 179
Stallingspeed. . . . . . . . . . . .. 64,5 km/h

1 With struts, controls, flaps and brakes ) Flap deflection . . . . . . . . . . .. 45°

2 Complete with rudder and fin, less instruments and equipment

3 To include any fixed ballast Max. L/D .............. 36
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Drag producing devices
Type

................

.............

Location, % of chord . . . . . . . . .
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.?

Weights

Wings 1

Fuselage 2
Tailplane and elevator . . . . . . . . .
Empty weight 3 . . .
Instruments
Other equipment (e.g. oxygen, radio)
Equipped weight
Flying weight. . . . . . . . . . . ..
Wing loading .

............

..............

.........

...........

............

Design standards

Airworthiness requirements to which air-
craft has been built
Date of issue of these requirements . . .

Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A

...............

.......

.......

.........

.......

! With struts, controls, flaps and brakes

Upper and lower surface

spoilers with gap

1,696 m
0,337 m?
61

No

138,5kg
76,2 kg
8,8 kg
223,5 kg
3,6 kg
8,9 kg
236 kg
323 kg
32,05 kg/m?2

Proof load factor

CAR 05

June 1940

Experimental

Vkm/h

190 6,0

218 6,0

218 — 4,0

176 — 4,0
1,5

2 Complete with rudder and fin, less instruments and equipment

3 To include any fixed ballast

15

Gust loads
Point A
Point B
Point C
Point D

...............
...............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . . .
Aero-towing speed
Winch launching speed
Cloud flying permitted ?
Permitted aerobatic manoeuvres. . . . .
Spinning permitted ? .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended in % m.a.c..

..........

........

.........

Straight flight performance

Measured
at flying weightof. . . . . . . . . . .

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition. . . . . . . . . .

Stalling speed.
Flap deflection
Max. L/D

............

............

..............

Vkm/h Gust vel. m/s

190 10,5

218 9,15

218 — 9,15

176 —11,3

190 km/h

218 km/h

190 km/h

129 km/h

Yes

Unrestricted

Yes

32,4 to 40,2

300 kg

Vkm/h v/m sec
88,4 0,625

100 0,671

133 1,16

155 1,68

1717,5 2,30
66,2 77,2

25° 0°

41,4
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en bois normale, le bord d’attaque ayant une superficie en
fibre de verre.

Le XM-1-B a été modifié récemment; les plans de dérive
aux pointes des ailes ont été remplacés par un plan de dérive
central (ce nouveau type portant la désignation XM-1-C).

Type designation . . .
Country of design .
Designer. . . . . . . . . .o James Marske
Date of first flight of prototype . 12 October, 1957
Number produced . . . . . . . . .. 1
(XM-1-C is modified
version with central
fin in place of tip fins)

XM-1-B
USA

Wings

Span() . . . . . . ... .. .. 11,6 m
Area(s) . . . . . . . . . .. .. .. 150m?
Aspect ratio (b%/s). . . . . . . .. .9

Wing rootchord (Cr) . . . . . . . . . 1,4 m
Wing tipchord (Cy) . . . . . . . . . 1,4 m
Mean chord (C =sfp). . . . . . . 1,4 m

Wing section, root. . . . .
Wing section, mid .
Wing section, tip

Fauvel 17%
Fauvel 149
Fauvel 149

Dihedral. . . . . . . . . . . . . .. 1,5°
luichordsweep . . . . . . . . . . .. 0°
Aero. twist root/tip . . . . . . T )
Taper ratio (C¢/Cr) . . . . . . . . .. 1

Construction . . . . . . . . . . . .. Two spar wooden
construction. Plastic
sandwich leading edge
torsion box. Fabric
covered aft of front spar

Ailerons

Type . . . . . . . . . . . ... Plain (elevon)

Span (total) e e .. 6,1m

Area(total). . . . . . . . . . . . .. 2,08 m?

Meanchord . . . . . . . . . . . .. 0,34 m

Max. deflectionup . . . . . . . . . . 18°

Max. deflectiondown . . . . . . . . . 18°

Mass balance degree. . . . . . . . . . Nil

Construction . . Wood. Fabric covered

.........

Horizontal tail

Span . . . . . . . . ... Tailless
Vertical tail

Area of inand rudder. . . . . . . . . 0,71m x 2
Areaofrudder . . . . . . . . . . .. 047 m x 2
Aspect ratio e e e e e 2,6 '
Max. deflection . . . . . . . . . . .. 40° out, §° in
Aerofoil section . . e e e e e e S)fmmetrlcal
Aerodynamic balance . . . . . . . . . Nil
Construction . . . . . . . . . . . Wood. Fabric covered
Fuselage

Max. width. . . . . . . . . . . . 0,61 m

Max. height (at cockpnt) 1,16 m
Overalllength . . . . . . . . . . .. 2,48 m

Max. cross section. . N 0,53 m?
Wetted surfacearea . . . . . . . . . . 5,9 m2

Number seats and arrangement . . . . . 1

Undercarriage type . Fixed unsprung
unbraked wheel.

Rubber mounted skid
Steel tube fuselage with
moulded fibre glass skin.
Blown perspex canopy

.....

.....

Construction .

Lift increasing devices
Type . . . . . .. .. . . .. Nil

Drag producing devices

Lower surface hinged
spoilers without gap

Type

Span (total) 22 m
Area. . . . . . . . Co . .. . 0,348 m?
Location, % of chord . . . . 45

Is device intended to limit termmal velo-
city (vertical dive) to max. permissible .A.S. No

Weights

Wings (with struts, controls, flaps and

brakes) . . . . . . . . . . ... .. 91 kg

Fuselage (with fin and rudder, less instru-

ments and equipment) . . . . . . . . . 50 kg

Empty weight (including any fixed ballast) 141 kg

Instruments . . . . . . . . . . . .. 3kg

Equipped weight 144 kg

Flying weight. . . . . . . . . . . .. 250 kg
Wingloading. . . . . . . . . .. .. 16,7 kg/m?2

Straight flight performance

Measured

at flying weight of . . . . . . . . .. 230 kg

No ﬂap or brake VY km/h v sink m/s
Min. sink condition . . . . . . . . . . 64 0,89
Max. L/D condition. . . . . . . . . . 82 0,984
Stallingspeed. . . . . . . . . . . .. 50 km/h 56 km/h
Flap deflection . . . . . . . . . . .. 90° 0°
Max.L/D . . . . . . . ... . ... 24

Design standards

Airworthiness requirements to which air-
craft has been built . . . . . . .

. .. CARParts3and 5
Date of issue of these requirements . . .

1956
Certificate of airworthiness . . . . . . . Experimental
Design flight envelope
Manoeuvre loads Vkm/h Proof load factor
PointA . . . . . .. ... .... . 74 4
PointB . . . . . . .. . . ... .. 147 4
PointC . . . . .. ... . .. ... 147 —3
PointD . . . . . ... ... .... 80 —3
Factorofsafety. . . . . . . . . .. . 1,5
Gust loads A\ km/h Gust vel. m/s
PointA . . . . . . .. ... Coe e 74 8
PointB . . . .. .. .. .. .. .. 147 8
PointC . . . . . . ... ... ... 147 —7,2
PointD . . . . . . .. .. .. .. . 80 —17,2
Limiting flight conditions
Placard airspeed smooth conditions . . . 226 km/h
Aero-towing speed 168 km/h
Winch launching speed 105 km/h
Cloud flying permitted? . . .. Yes
Permitted aerobatic manoeuvres. . . Loops
Spinning permitted ? . Yes
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Wings

Span(b) . . . .
Area(s) . . . .
Aspect ratio (b%/s). . . . . .
Wing root chord (C;) . . . .
Wing tip chord (Cy) . . . . .
Mean chord (C = s/y).
Wing section, root ..
Wing section, tip . . . .
Dihedral. . . . . . . . . .
14 chordsweep . . . . . . .
Aero. twist root/tip
Taper ratio (Ci/Cr)
Construction .

......

L L

.....
.....

Ailerons

Type . . .
Span (total) . . . . . . . .
Area (total). . . . . . . . .
Meanchord . . . . . . . .
Max. deflectionup . . . . .
Max. deflection down
Mass balance degree.
Construction .

e e .

Horizontal tail
Span

.....

.....

.....

.....

.....

.....

............

................

Area of elevator and fixed tail (S").

Area of elevator. . . . . . . . . . ..

Max. deflectionup . . . . .
Max. deflection down
Aerofoil section .

Mass balance degree

Tail arm (from 14 [1’] chord m.a.c. wing

to Y4 chord m.a.c. tail)

Elevator aerodynamic balance method . .

Elevator trimming method .

Horizontal tail volume coefficient (S’1’/SC)

Construction . . .

Vertical tail

Area of fin and rudder. . . .
Area of rudder
Aspect ratio

Tailarm . . . . . .
Max. deflection .
Aerofoil section. . . . . . .
Aerodynamic balance
Construction . . . . . . . .

.......
e e .

Fuselage

Max. width. . . . . . . . .
Max. height (at cockpit) . . .
Overall length
Max. cross section. . . . . .
Wetted surface area . . . . .

.......

..........

......

.....

.....

.....

Number seats and arrangement . . .

Undercarriage type .

o e .

Construction . . . . .

Lift increasing devices

Type

...........

.....

17,65 m

15,25 m?

20,5

1,57 m

0,49 m

0,864 m

Eppler 503 16%
Eppler 146 14,59
2,5°

—1,0°

—3,0°

0,31

Single spar wooden
construction with

leading edge torsion box.

Ply covered. Ribs at
0,15 m

Upper surface hinge
4,36 m

0,648 m?

0,148 m

25°

12,5°

Nil

Wood. Rib spacing
0,15m

2,55 m

1,39 m?
0,412 m2

30°

15°

NACA 65015
Nil

39m

Nil

Spring

0,412

Wood. Ply covered
fixed tail. Rib spacing
0,15 m

1,41 m?

0,357 m?

1,11

3,86 m

+ 30°

NACA 65018

Nil

Wood. Part ply covered.
Rib spacing 0,15 m

0,612 m

1,12 m

7,57 m

0,44 m?2

11,9 m2

2 tandem

Fixed unsprung wheel
with brake. Rubber
mounted skid

Ply fuselage with balsa
nose cap. Side opening
blown perspex canopy

Drag producing devices

Type

...............

Span (total)
Area. . .

Location, % of chord
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.

.............
..............

.........

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Instruments
Other equipment (e.g. oxygen, radio)
Equipped weight .
Flying weight. . . . . . . . . . . ..

...............

Wing loading .

Straight flight performance

Calculated
at flying weight of

No flap or brake

Stalling speed.
Flap deflection
Max. L/D

............
...........

Design standards

Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
Point A
Point B

.......

........

Gust loads
Point A
Point B
Point C
Point D

...............
...............
.............

.............

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions . . . .
Aero-towingspeed . . . . . . . . . .
Winch launching speed. . . . . . . . .
Cloud flying permitted ?
Spinning permitted ? . e e
Foremost and aftmost c.g. position for
which compliance with regulations has
been shown or is intended (% m.a.c.). . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

......

Upper and lower
surface spoilers with
gap

3,06 m

1,86 m?

55

Yes

202 kg

102 kg

10,4 kg

340 kg

4 kg

3 kg

347 kg

529 kg Twoseater
433 kg Solo

34 kg/m2 Twoseater
28,5 kg/m? Solo

440 kg

V km/h vsink m/s
92 0,61
98 0,64

138 1,10

162 1,55

184 2,50

58 km/h

00

42,5

Experimental

V km/h Proof load factor

6
225 6
1,5

V km/h Gust vel. m/s

161 12,2

241 9,1

241 — 6,7

161 —12,2

225 km/h

194 km/h

194 km/h

129 km/h

Yes

Yes

2045

225 km/h
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Construction .

o e e .

Ailerons

Type . . .
Span (total)
Area (total)
Mean chord
Max. deflectionup . . . . .
Max. deflection down .
Mass balance degree
Construction .

........

D

D T

Horizontal tail

Span . . . . . . . .. .

.....

.....

Area of elevator and fixed tail

Area of elevator Coe
Max. deflection up . ..
Max. deflection down .

Aerofoil section . . . . . .
Mass balance degree . . . .

Tail arm (from !4 [1’] chord m.a.c. wing to
Vichordm.a.c.tail) . . . . . . . . . .

Elevator aerodynamic balance method . .

Elevator trimming method . .

Horizontal tail volume coefficient

S1r|se oL L.
Construction . . . . . . . .

Vertical tail

Area of finand rudder . . . .
Areaofrudder . . . . . . .
Aspect ratio
Tail arm . .
Max. deflection .
Aerofoil section . . . . . .
Mass balance degree
Aerodynamic balance . . . .
Structure

Fuselage

Max. width . .
Max. height (at cockpit) . . .
Overall length ..
Makx. cross section
Wetted surface area . . . . .

.....

.....

.....

.....

Number seats and arrangement .

Undercarriage type .

Structure

Lift increasing devices

Type

Drag producing devices

Type . . . . « « « « -

Wood, D-nosed spar
filled with foamed poly-
styrene. Ribs 30 cm.
Fabric covering over rear
659% chord

Upper surface hinge
7,02 m

1,158 m2

0,165 m

25°

15°

Nil

Ribless ply filled with
foamed polystyrene

2,44 m

1,39 m?

0,69 m?

20°

10°

NACA 0009
Nil

3,53 m
Nil
Nil

0,526

Stressed ply skin. Ribs at
30 cm spacing. Fabric
covered elevator

1,26 m?2

0,74 m?2

2,44

4,06 m

15°

NACA 0009

Nil

Nil

Stressed ply skin. Ribs at
38 cm spacing. Fabric
covered rudder

0,61 m

1,22 m

6,79 m

0,562 m?

10,3 m?

1

Fixed rubber mounted
skid

Ply semi-monocoque.
Blown plexiglass canopy

Nil

Lower surface spoilers
without gap.

Span (total) ..
Area . . . . . . . . . ..
Location, % of chord

Is device intended to limit terminal velocity
(vertical dive) to max. permissible 1.A.S.

Weights.

Wings!
Fuselage2 . . . . . .
Tailplane and elevator .
Empty weight 3 . . . .
Instruments

Flying weight
Wing loading

Design standards

Airworthiness requirements to which air-

craft has been built . . . . . .

Date of issue of these requirements
Certificate of airworthiness . . . .

Design flight envelope

Manoeuvre loads

PointA . . . . . . . . . .. ...
PointB . . . . . . . . ... ...

Point C .

PointD . . . . . . . . . . . ..

Factor of safety

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions .

Aero-towing speed
Winch launching speed

Cloud flying permitted? . . . . .

Spinning permitted ?

Straight flight performance

Measured
at flying weight of . . .

No flap or brake

Min. sink condition . . . .
Max. L/D condition

Stalling speed
Max. L/D

1 With struts, controls, flaps and brakes

...........

..........

..........

Foremost and aftmost c.g. positions for
which compliance with regulations has been
shown or is intended in 9 m.a.c. . . .

2,44 m
0,56 m2
43

No

147 kg
78,5 kg

8,9 kg
234 kg

(Incl. in fuselage)

332 kg

27,5 kg/m?

CAR 05
1942

Experimental

V km/h

125,5
226,0
226,0
144,0

1,5

207 km/h
207 km/h
207 km/h
116 km/h
Yes
Yes

16 to 35

332 kg

V km/h

72
76
109
127
145
68 km/h
31,54

2 Complete with rudder and fin, less instruments and equipment

3 To include any fixed ballast

Proof load factor

5,86
5,86
—3,86
—3,86

V sink m/s

0,66
0,68
1,22
1,68
2,24

4 With fixed dolly undercarriage wheels and some fuselage fairings not fitted.

Final L/D expected to be 34
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Wetted surfacearea . . . . . . . . .. 10,5 m? Straight flight performance
Number of seats and arrangement 2 tandem Calculated

..........

Undercarriage type

Construction .

Lift increasing devices

Type

................

Drag producing devices

Type

...............

.............

Span (total)
Area
Location, ¢; of chord
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.

.........

Weights

Wings (with struts, controls,
brakes)
Fuselage (with fin and ruddgr, less instru-
ments and equipment) .
Tailplane and elevator
Empty weight (including any fixed ballast)
Instruments
Other equipment (e.g. oxygen, radio)
Equipped weight
Flying weight
Wing loading

flaps and

.....
............
.........

...........

Fixed unsprung wheel.
Fixed rubber mounted
skid. Wheel brakes
Steel tube with wood
stringer falsework.
Fabric covered. Side
opening bent sheet
perspex canopy

Nil

Upper and lower surface
spoilers hinged at
leading edge. No gap

2 %X 0,962 m

2 X 0,195 m?

30

No

100 kg

91 kg

12 kg

206 kg

8 kg

4 kg

215 kg
397 kg
26,5 kg/m2

No flap or brake Vkm/h v sink m/s
Min. sink condition . . . . . . . . . . 73 0,97
Max.L/D condition . . . . . . . . . 80 1,00
Stallingspeed . . . . . . . . . . .. 61 km/h

Max.L/D . . . .. ... ... ... 22

Design standards

Airworthiness requirements to which air-

craft hasbeen built . . . . . . . . . . CAR Pt. 5

Date of issue of these requirements June, 1940
Certificate of airworthiness . . . . . . . Yes

Design flight envelope

Manoeuvre loads Vkm/h  Proof load factor
PointB . . . . ... ... ..... 225 6
PointC . . . . .. ... ... ... 225 —3
Gust loads Vkm/h Gust velocity V m/s
PointB . . . . .. ... ...... 225 9,15
PomtC . . . . .. ... ...... 225 —9,15
Limiting flight conditions

Placard airspeed smooth conditions . 203 km/h

Placard airspeed gusty conditions . . . 203 km/h
Aero-towingspeed . . . . . . . . . . 203 km/h

Winch launching speed . . . . . . . . 130 km/h

Cloud flying permitted? . . . . . . . . Yes

Permitted aerobatic manoeuvres Fully aerobatic
Spinning permitted? . . . . . . . Yes

Foremost and aftmost c.g. positions for

which compliance with regulations has

been shown or is intended (% m.a.c.) 17 to 33
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SCHWEIZER 1-23-

The Schweizer 1-23-H is the latest development of the origi-
nal 1-23 machine of 13,4 m span which first flew in 1948.
Although the new version has a great deal in common with
the earlier machine, it has been refined in many ways and the
span is now slightly over 16 m.

The Schweizer 1-23-H-15 is a Standard Class version of
this aircraft. In fact the only difference between the two
aircraft is in the extension to the wing tip.

The 3-view drawing and photograph shown depict the
1-23-H-15. This is deemed sufficient to cover both versions.

Der Schweizer 1-23-H ist die neueste Entwicklung des
urspriinglichen 1-23 mit 13,4 m Spannweite, der erstmals
1948 flog. Trotzdem die neue Ausfiihrung vieles mit der
frilheren gemeinsam hat, ist sie in mancher Bezichung ver-
feinert, und die Spannweite betrdgt nun etwas iiber 16 m.

Der Schweizer 1-23-H-15 ist die Standardklasse-Aus-
fiihrung des 1-23-H. Der einzige Unterschied besteht in der
Spannweite.

Dreiseitenansicht und Photo stellen den 1-23-H-15 dar,
was fiir beide Typen geniigen sollte.

Le Schweizer 1-23-H est le plus récent développement
du 1-23 original qui avait une envergure de 13,4 m et faisait
son premier vol en 1948. La nouvelle version a beaucoup
de ressemblance avec la premiére, mais elle est plus raffinée,
et ’envergure a été portée a plus de 16 m.

Le Schweizer 1-23-H-15 est la version Standard de cette
machine. La seule différence entre les deux types se rapporte
a I’envergure.

Le dessin et la photo montrent le 1-23-H-15, ce qui a été
jugé suffisant pour les deux versions.

Schweizer SGS 1-23-H
USA

E.Schweizer

August, 1959

Type designation.. . . . . . . . . . .
Country of design .
Designer .
Date of first flight of prototype

Number produced. . . . . . . . . .. 7

Wings

Span(b) . . . . . .. . ... ... 16,052 m
Area(s) . . . . . . . . ... ... 15,323 m?
Aspectratio(b%/s). . . . . . . . . .. 16,90
Wing rootchord (Cy) . . . . . . . . . 1,22 m
Wingtipchord (Co) . . . . . . . . . . 0,353 m
Meanchord (C =5/p). . . . . . . . . 0,955 m

NACA 43012 A
NACA 43012 A

Wing section, root. . . . . . . . . . .
Wing section, mid. . . . . . . . . . .

Wing section, tip . . . . . . . . . .. NACA 23009

Dihedral. . . . . . . . . . . . . .. 315°

Vichordsweep . . . . . . . . . . .. 0°

Aero. twist root/tip . . . . . . . . . . 214°

Taper ratio (C;/Cr) . . . . . . . . . . 0,29

Construction . . . . . Metal cantilever single
spar. All metal covering

Ailerons

Type . . . . . . . . . ... Upper surface hinge

Span(total) . . . . . . . . . . . .. 2 X 3,66 m

Area (total). . . . . . . . . . . . .. 2 X 0,843 m?
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Mean chord
Max. deflectionup . . . . . . . . ..
Max. deflection down
Mass balance degree.
Mass balance method

.........
.........
.........

Construction

...........

Horizontal tail

Span
Area of elevator and fixed tail (S).

Area of elevator. . . . . . . . . . ..
Max. deflection up
Max. deflection down
Mass balance degree.
Tail arm (from U4 [1’] chord m.a.c. wing to
14 chord m.a.c. tail) .
Elevator trimming method
Horizontal tail volume coefficient (S'1’/SC)
Construction

................

Vertical tail

Area of finandrudder. . . . . . . . .
Area of rudder
Aspect ratio
Tail arm

............
...........
...............

Aerodynamic balance
Construction

.............

Fuselage

Max. width. . . . . . . . . . .. ..
Max. height (at cockpit)
Overall length
Max. cross section. . . . . . . . . . .
Number seats/arrangement
Undercarriage type

............

..........

Construction

Lift increasing devices

Type

Drag producing devices

Type

.............

Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment)
Tailplane and elevator
Empty weight (including any fixed ballast)
Instruments
Other equipment (e.g. oxygen, radio)
Equipped weight
Flyingweight. . . . . . . . . . . ..
Wing loading. . . . . . . . . . . ..

---------------

.........

.........
.............

Straight flight performance

Calculated
at flying weightof. . . . . . . . . . .

0,229 m

36°

18°

100%

Internal and external
weights

All metal

2,13 m
1,41 m?
0,62 m?
25°
25°
Nil

3,79 m
Spring
0,365

All metal

1,213 m?
0,66 m?2
1,55

3,44 m
28°

Nil

All metal

0,584 m

1,085 m

6,232 m

0,52 m2

1

Fixed unsprung wheel
and skid. Wheel brake
Metal monocoque.
Side opening blown
perspex canopy

Nil

Conventional upper
and lower surface
spoilers with gap

2 X 1,152 m

2 X 0,161 m?

Yes

340 kg






236

B — /
\
Q
C— 1 1
)
Tailarm . . . . . . . . . . . . . .. 3,44 m Weights
Max. deflection . . . . . . . . . . .. 28° . .
Aerodynamic balance . . . . . . . . . Nil Wings (with struts, controls, flaps and
. brakes) . . . . . . .. . .. .. .. 127 kg
Construction . . . . . . . . . . . .. All metal . .
onstructio Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . . 81 kg
Fuselage Tailplane and elevator . . . . . . . . . 7 kg
Max. width 0.584 m Empty weight (including any fixed ballast) 215 kg
I oo ’ Instruments . . . . . . . . . .. ..
Max. height (at cockpit) . . . . . . . . 1,085 m , . }
Overall length . . . . . . ... ... 6,232 m Other equipment (e.g. oxygen, radio) . . ke
Max. cross section. . . . . . . . . .. 0,52 m?2 Equipped weight . . . . . .. . ... 254 kg
Number seats/arrangement . . . . . . . 1 Flymgl Wf;ght """"""" 340 kg \
Undercarriage type . . . . . . . . . . Fixed unsprung wheel Wing loading. . . . . . . ... ... 22,9 kg/m
and skid. Wheel brake '
Construction . . . . . . . . . . . .. Metal monocoque.
Side opening blown . .
perspex canopy Straight flight performance
Lift increasing devices Calchated .
at flying weightof. . . . . . . . . . . 340 kg
Type . . . . . . . . .. Nil
Drag producing devices
No flap or brake
Type . . . . . . . .00 Conventional upper V km/h v sink m/s
and lower surface Min. sink condition . . . . . . . . . . 61 0,67
spoilers with gap Max. L/D condition. . . . . . . . . . 81 0,77
Span(total) . . . . . . . . . . ... 2x1,12m 92 0,89
Area. . . . . . . . .. ... 2 X 0,161 m? 107 1,15
Is device intended to limit terminal velocity 122 1,46
(vertical dive) to max. permissible I.LA.S. Yes Max.L/D . . . . . . . .. ... .. 29,2






Horizontal tail
Span

.........

Area of elevator and fixed tail (S") . . . .

Area of elevator. . . . .
Mass balance degree. . .
Mass balance method .

Elevator trimming method .

Construction . . . . . .

Vertical tail

Area of fin and rudder. .
Area of rudder
Aspectratio . . . . . .
Aerofoil section. . . . .
Construction . . . . . .

Fuselage

Max. width. . . . . . .
Max. height (at cockpit) .
Overall length
Max. cross section. . . .

.....

Number seats/arrangement .

Undercarriage type .

Construction . . . .

Lift increasing devices
Type

Drag producing devices
Type

Span (total)
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.......

.......

.......

-------

.......

.......

2,44 m

1,73 m2

All moving tail
100%
Distributed
Tab

Metal.

Fabrik covered

1,27 m?

0,54 m?2

2,07

NACA 0009

Metal. Metal covered
fin. Fabric covered
rudder

0,81 m

1,22 m

8,15 m

0,81 m?

2

Fixed unsprung wheel
and skid. Wheel brake
Metal monocoque.
Side opening blown
perspex canopy

Nil

Conventional upper and
lower surface spoilers
with gap

2 X 1,39m

Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.

Weights

Wings (with struts, controls, flaps and
brakes)
Equipped weight C e e
Flying weight. . . . . . . . . . .
Wing loadipg .

.............

----------

Straight flight performance

Calculated
at flying weight of . . . . .

No flap or brake

Min. sink condition . . .
Max. L/D condition .

Max. L/D

.............

Design standards

Airworthiness requirements to which air-
craft has been built

..........

Design flight envelope
Manoeuvre loads

Point A
Point B
Point C
Point D .
Factorof safety. . . . . . . . . . ..

........
..............
.......

............

Limiting flight conditions

Placard airspeed smooth conditions . .
Cloud flying permitted? . C e
Permitted aerobatic manoeuvres. . . . .
Spinning permitted? .

2 X 0,225 m?

Yes

168 kg
318 kg
490 kg
29,3 kg/m?

477 kg

V km/h v sink m/s
74 0,63
90 0,72

35

CAR 05

V km/h Proof load factor
133 5,80
264 5,80
152 —3,80
264 —3,80
1,5

252 km/h
Yes

Fully aerobatic
Yes






Date of issue of these requirements
Certificate of airworthiness

Design flight envelope

Manoeuvre loads

PointA . . . . . .. . ... ...
PointB . . . . . .. ... ....
PointC . . . . .. . . ... ...
PointD . . . .. .. ... ... .
Factor of safety . . . . . . . . . ..

Gust loads

PointA . . . . . . .. ... ...
PointB . . . . . . . . ... ...

240

1956
Experimental

V km/h Proof load factor

171 44
272 4,4
272 —1,7
181 —2,6
1,5

V km/h Gust vel. m/s
181 9,1
272 6,0

Point C . .
Point D . .

Limiting flight conditions

Placard airspeed smooth conditions .
Placard airspeed gusty conditions . . . .
Aero-towingspeed . . . . . . . . .
Winch launching speed. . . . . . . .
Cloud flying permitted? . . . . . . .

Spinning permitted?. . . . . .

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (% m.a.c.). . .

181

245 km/h
181 km/h
181 km/h
167 km/h
Yes
Yes

25-35

—4,6
—9,1
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Ailerons

Type
Span (total)
Area (total). . . . . . . . . . ..
Meanchord . . . . . . . . . . . ..
Max. deflection up
Max. deflection down .
Mass balance degree. .
Mass balance method .
Construction

..............

........

.......

Horizontal tail
Span

Area of elevator and fixed tail (S').

Area of elevator. . . . . . . . . . ..
Max. deflection up
Max. deflection down . . . .
Aerofoil section . .

Mass balance degree. .
Mass balance method . . . . . . . . .
Tail arm (from 14 [1] chord m.a.c. wing
to V4 chord m.a.c. tail). .
Elevator aerodynamic balance method . .
Elevator trimming method . . . . . .
Horizontal tail volume coefficient (S'1 /SC)
Construction . . . .

.....

Vertical tail
Vee-tail 45°

Fuselage

Max. width. . . .
Max. height (at cockpit) . . . . . . . .
Overall length
Makx. cross section. . . . . . . .
Wetted surface area .
Number of seats and arrangement . .
Undercarriage type .

..........

............

Construction .

244

Setback hinge

2 X 315m

2 x 0,82 m?

0,208 m

25°

25°

1009,

Single external weight
Metal.

Fabric covered

Vee-tail

3,68 m

2,28 m2

2 x 0,568 m?

+ 18° as elevator
+ 20° as rudder
NACA 0010/0008
1009

External bob weight

3,2m

Nil

Nil

0,773

Metal.

Rib spacing 0,2 m

0,58 m

1,2 m

6,0 m

0,475 m?

10,9 m?

1

Retractable sprung

wheel. Rubber mounted

skid

Metal monocoque.
Detachable blown
perspex canopy

Lift increasing devices

Type . . . . . . . . . ...

Drag producing devices

Type

......

Location, % of chord . . . . . .
Is device intended to limit terminal velo-
city (vertical dive) to max. permissible I.A.S.

Weights

Wings (with struts, controls,
brakes) . . . . . . . . .. ... ..
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . .
Empty weight (including any fixed ballast)
Instruments . . . . . . . . ..

Other equipment (e.g. oxygen, radlo)
Equipped weight . . . . . . . . . ..
Flying weight. . . . . . . . . . . ..
Wing loading .

flaps and

Straight flight performance
Flying weight. . . . . . . . . .

No flap or brake

Min. sink condition . . . .
Max. L/D condition

......

.........

Stalling speed.
Max. L/D .

Design standards

Airworthiness requirements to which air-
craft has been built . . . . . . .

Date of issue of these requirements
Certificate of airworthiness

.......

Upper surface spoilers
without gap

2 X 1,2m

2 X 0,125 m?

30

No

120 kg

120 kg

14 kg

254 kg

6 kg

10 kg

270 kg
360 kg
34,5 kg/m?

360 kg

V km/h v sink m/s

97 1,14
112 1,25
145 1,88
170 2,70
194 4,25

70 km/h
25

Airworthiness require-
ments of USSR,
Sailplane Section
1956

2 June, 1958






T

Lift increasing devices

Type
Span (total)
Area(total). . . . . . . . . . . . ..
Max. deflectiondown . . . . . . . . .

................

Drag producing devices

Type

................

.............

Location, % of chord . . . . . . . . .
Is device intended to limit terminal velo-
city (vertical dive) to max. permissible . A.S.

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Instruments
Other equipment (e.g. oxygen, radio)
Equipped weight
Flying weight. . . . . . . . . . . ..
Wing loading .

...............

...........

Straight flight performance
Flying weight. . . . . . . . . . . ..

No flap or brake

Min. sink condition . . . . . . . . . .
Max. L/D condition .

.........

246

Upper surface spoilers

without gap
2 X 09m

2 x 0,075 m?

45

No

160 kg

100 kg

13 kg

273 kg

10 kg

17 kg

300 kg
380 kg
31,6 kg/m2

380 kg

V km/h

90
100
135
157
180

v sink m/s

0,60
0,64
1,20
1,80
2,50

Design standards

Airworthiness requirements to which air-
craft has beenbuilt . . . . . . . . . .

Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads

PointA . . . . . . . . .. . .. ..
Point B
Point C
PointD . . . . . . . . . . . .. ..
Factorof safety. . . . . . . . . . . .

...............

...............

Gust loads

PointA . . . . . . . . . . . .. ..
Point B
Point C
PointD . . . . . . . . . . .. ...

...............

Limiting flight conditions

Placard airspeed smooth conditions . .
Placard airspeed gusty conditions . .

Aero-towing speed
Winch launching speed. . . . . . . . .
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres. . . . .
Spinning permitted ? .

..........

.........

|
—
[
|
1
Stallingspeed. . . . . . . . . . . .. 55 km/h
Flap deflection . . . . . . . . . .. 18
Fowler flap
............ 2 % 45m Max.L/D . .. .. ... ...... 40
2 x 1,3 m2
18°

Airworthiness require-
ments of USSR,

Sailplane Section

1959

27 April, 1960

V km/h Proof load factor

183 7,5

250 7,5

250 —3,0

134 —3,0
1,5

V km/h Gust vel. m/s

183 30

250 15

250 —6

134 —30

250 km/h

250 km/h

140 km/h

120 km/h

Yes

Yes

Yes
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Type designation . . . . .. .. ...
Country of design .
Designer. . . . .. ... ..

Date of Ist flight of prototype. . . . . .
Number produced.

..........

Wings

Span (b) .
Area (s) .
Aspect ratio (b%/s) . . . . . . . . ..
Wing rootchord (Cy) . . . . . . . .
Wing tip chord (Cy) . . . .

Mean chord (C =5s/y). . . . . . . . .
Wing section, root. . . . . . . . . . .
Wing section, tip . . . . . . . . . . .
Dihedral. . . . . . . . . . ... ..
uchordsweep . . . . . . . . . . ..
Aero. twist root/tip . . . . . . . . . .
Taper ratio (C¢/C;) . . . . . .
Construction .

.........

...........

..........

Ailerons

Type . . . . . . ... L.
Span (total)
Area (total). .
Mean chord
Max. deflectionup . . . . . . . . . .
Max. deflectiondown . . . . . . . . .
Mass balance degree . . . . . . . . .
Mass balance method . . . . . . . . .
Construction . . . . . . . . . . .

.........
......

........

Horizontal tail

Span
Area of elevator and fixed tail (S).

Area of elevator. . . . . . . . . . ..
Max. deflection up .
Max. deflectiondown . . . . . . . . .
Aerofoil section. . . . . . . . . . ..
Mass balance degree. . . . . . . . . .
Mass balance method . . . . . Coe .
Tail arm (from 14 [1’] chord m.a.c. wing
to 14 chord m.a.c. tail)
Elevator aerodynamic balance method . .
Elevator trimming method . . . . . . .
Horizontal tail volume coefficient (S’ 1//SC)
Construction . . . . . . . . . . . ..

Vertical tail

Areaof finand rudder. . . . . . . . .
Areaofrudder . . . . . . . . .

Tail arm .
Max. deflection . . . . . . . . . . . .
Aerofoil section. . . . . . . . . . . .
Construction . . . . . . . . . . . . .

.............

Fuselage

Max. width. . . .
Overall length
Number seats and arrangement . .
Undercarriage type .

BC-6 Kobac
Yugoslavia

B. Cijan

18 March, 1953
2

16,00 m
20,50 m?
12,50

1,74 m
0,825 m
1,28 m
NACA 4415
USA 35 B mod.
4°

1° 43’

2° 38’

0,483

Single spar cantilever

wooden structure.

Leading edge torsion box.

359 fabric covered.
Ribs spaced 0,3 m

Inner, plain
Outer, slotted

8,98 m

1,796 m2

0,20 m

25°

15°

809%;

Distributed weight
Wooden framework
fabric covered

3,714 m
2,96 m?
1,106 m2
25°

22°

NACA 0012
100%;

Bob weight in fuselage

4,84 m
Unshielded horn
Tab

0,547

Wood. Fabric
covered

1,85 m?
0,736 m?
4,84 m

30°

NACA 0012
Metal. Fabric
covered

0,70 m

7,675 m

2 tandem

Fixed sprung wheel.
No brakes. Rubber
mounted skid.

Construction . .

.......

Lift increasing devices

Type

----------------

Drag producing devices

Type . . . . . . . . ...
Span (total)
Area. . . . .
Location, % of chord . . . . . . . . .
Is device intended to limit terminal velocity
(vertical dive) to max. permissible 1.A.S.?.

Weights

Wings (with struts, controls, flaps and
brakes)
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . Coe
Empty weight (including any fixed

ballast)
Equipped weight . . . . . . . . . ..
Flyingweight. . . . . . . . . . . ..
Wing loading .

Straight flight performance

Calculated
at flying weight of

No flap or brake

Stallingspeed. . . . . . . . . . . ..
Max.L/D . . . .. .. .. .. ...

Design standards

Airworthiness requirements to which air-
craft hasbeenbuilt . . . . . . . . . .
Date of issue of these requirements . .

Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
PointA . . . . . .. ... ....

PointB . . . . . ... ... ....
PointC . . . . . ... ... ....
PointD . . . . . . . .. ... ...
Factor of safety.

Gust loads
PointB . . . . . ... ... . ...

Limiting flight conditions

Placard airspeed smooth conditions .

Placard airspeed gusty conditions . . . .
Aero-towning speed . . . . . . . . . .
Winch launching speed. . . . . . . . .
Cloud flying permitted? . . . . . . . .
Spinning permitted?. . . . . . . . . .
Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended (%, m.a.c.). . .
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

.....

Front part steel tube
fabric covered. Rear
metal monocoque.
Side opening blown

perspex canopy

Nil

Upper and lower surface
spoilers with gap

2,35m
0,36 m2
33

Yes

150 kg

139 kg
19 kg

308 kg
308 kg
498 kg

24,3 kg/m?2

500 kg

V km/h

75
82
112
131

54 km/h
24

BVS
1939
Yes

Vkm/h

120
210
225
172

2,0
Gust vel. m/s

+10

Vkm/h
140

200 km/h

140 km/h

190 km/h
90 km/h

Yes

Yes

26-38,5

220 km/h

v/m sec

0,91
0,96
1,56
2,15

0

-2,75

Proof load factor
5,0
5,0
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Drag producing devices
Type

.
. o .
............

Span (total)
Area . . . . ...
Location, % ofchord . . . . . . . . .
Is device intended to limit terminal velocity
(vertical dive) to max. permissible I.A.S.

Ist a/c lower surface
brakes. 2nd a/c Schempp-
Hirth

2x2,55m Istand 2nd a/c
2x0,49m? I1stand2nda/c
2nd a/c 45

Yes

No flap or brake

Min. sink condition
Max. L/D condition

..........

Stalling speed
Flap deflection
Max. L/D

V km/h v sink m/s
75 0,66
87 0,72

with —6° flap and aileron

120 1,2
150 1,95

62 km/h 53 km/h
_60 00

33,5

Weights

Wings (with struts, controls, flaps and bra-
kes) . . . .. ... oo e e
Fuselage (with fin and rudder, less instru-
ments and equipment) . . . . . . . . .
Tailplane and elevator . . . . . . . . .
Empty weight (including any fixed ballast)
Other equipment (e.g. 0Xygen, radio)

Equipped weight
Flying weight
Wing loading

...........
............

Straight flight performance
Calculated

216 kg

108 kg

12 kg

336 kg

36 kg

372 kg

575 kg
27,2 kg/m?

Design standards

Airworthiness requirements to which air-
crafthasbeenbuilt. . . . . . . . ..

Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Limiting flight conditions

Placard airspeed smooth conditions . . .
Aero-towing speed
Winch launching speed

..........

........

Spinning permitted ?
Terminal velocity with brakes opened at
max. all up weight from flight tests (if
brakes are speed limiting)

.......

BVS
1939
Yes

220 km/h

130 km/h
90 km/h

Yes

Yes

230 km/h
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LETOV 21 und 22

Stalling speed
Flap deflection . . . . . . . . . . ..
Max. L/D .

..........

Design standards

Airworthiness requirements to which air-
craft has beenbuilt . . . . . . . . . .
Date of issue of these requirements . . .
Certificate of airworthiness . . . . . . .

Design flight envelope

Manoeuvre loads
PointA . . . . . . . ... . ...
PointB . . . . .. .. .. .. ...
PointC . . . .
PointD . . . . ... ... ... ..
Factor of safety

...........

...........

........

Gust loads
PointB . . .. .. . ... .. ...
Point C . . . .

...........

Limiting flight conditions

Placard airspeed smooth conditions . . .
Placard airspeed gusty conditions .

Aero-twingspeed . . . . . . . . . . .
Winch launching speed
Cloud flying permitted? . . . . . . . .
Permitted aerobatic manoeuvres. . . . .
Spinning permitted?
Terminal velocity with brakes opened at
max. all up weight from flight tests af

brakes are speed limiting)

......

BVS (Olympic class)

1940
Yes

V km/h
61,5
77,0
250
110
2,0

V km/h

120
120

250 km/h
120 km/h
120 km/h
90 km/h
Yes
Limited
Yes

250

Proof load factor

5,0
5,0
1,0

2,75

Gust velocity Vm/s

+10
—10

LETOV 22

Type designation . . . . . . . . . ..
Country of design . . . . . . . . ..
Designer. . . . . . . . . .. .. ..
Date of first flight of prototype . . . . .
Number produced

..........

Wings

Span(b) . . . . .. ... ... ...
Area(s) . . . . . . . . .. .. ...
Aspect ratio (b2%/s) . . . . . . . . ..
Wing rootchord (Cy) . . . . . . . . .
Wing tipchord (C¢) . . . . . . . . . .
Mean chord (C = $/p)
Wing section, root . . . . . . . . . .
Wing section, mid. . . . . . . . . ..
Wing section, tip . . . . . . . . . ..
Yochordsweep . . . . . . . . . . ..
Aero. twist root/tip . . . . . . . . . .
Taper ratio (C;/Cr) . . . . . . . . ..
Construction . . . . . . . . . .. ..

Ailerons

Type
Span (total)
Area (total) . . . . . . . . . Coe
Meanchord . . . . . . . . . . ...

..........

Letov 22
Yugoslavia
Adrian Kisovec
May 1955

1

16,0 m

18,75 m?

13,65

1,86 m

0,50 m

1,L17m

Go 549

Go6 549

Go 693

—2,5°

—1°

0,269

Wooden single spar strut-
ted designwith plyleading
edge torsion box. 66%
fabric covered. Ribs spa-
ced 0,3 m

Upper surface hinge
2x3,60 m

2x0,67 m2

0,181 m
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