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Introduction

This book marks the climax of work begun in the winter of 1956. It is believed to be the
most complete international directory of gliders that has been compiled to date. After
the task of the past eighteen months it is understandable that such a directory has not
appeared previously.

The reader will note that a number of sailplanes are not included. With perhaps a few
isolated exceptions these omissions are not due to oversight on the part of the Publica-
tion Committee. Each National Aero Club was requested to send a list of gliders con-
structed in their country since 1945. Forms were sent to all manufacturers and designers
known to the Committee.

Because it would have been impossible to include information on all designs it was
decided to select the following:

post-war production gliders,

“one-off” designs of high performance and/or of special interest,

well-known pre-war gliders that are still actively flying.

In order to publish as complete and accurate information as possible we attempted
to obtain the data directly from either the designer or manufacturer. If this failed
information was obtained, when possible, from the government licensing agency. The
returned forms were then checked by the OSTIV Technical Editorial Committee. In
many cases it was necessary to return the forms two or three times for correction and
additional information. By adhering to this policy it is felt that the enclosed is as
accurate as is humanly possible. Brief mention however, should be made concerning
performance figures. These have been supplied by the manufacturer and the majority
are computed; few sailplanes have been accurately flight tested.

Each month data on new sailplanes and others which are not included here will
be published in the OSTIV Section of the “Swiss Aero Revue”. When the need and
demand arises a second edition of “The World’s Sailplanes” will be printed. It is hoped
that those designing and constructing sailplanes will contact us so that details of their
gliders may be included.

It is realised that the completion of data forms is a large and tedious task and that
considerable time must be spent by the designer or manufacturer. I would therefore
like to thank all of those who gave so generously of their time so that information on
their gliders could be made available to all.

I am also indebted to K. G. Wilkinson, B. S. Shenstone and Peter W. Brooks of the
Editorial Committee for the many hours they spent collecting and checking information;
to Ann Welch for supplying the plate of the sailplane on the cover; but especially to
the “Swiss Aero Revue” and its Editor, Alex Stirnemann, for their assistance and for
publishing the information initially in their journal. Betsy Woodward
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Present State of Sailplane Design

by B. S. Shenstone

1. General Trends

It is thirtyseven years since the first real
sailplane, the Vampyr, was flown and gave
a hint of the future. With a span of 12.6 m,
it could be called small. Spans increased
greatly during the following few years,
the years of concentration on sinking
speed, the years of high camber and low
penetration which lasted into the 1930’s.

During the last half of the 1930’s the idea
of good penetration gained many adher-
ents. This meant that a wide, useful speed
range became more important than min-
imum sinking speed. Instead of striving for,
say, a minimum sink of 0.7 m/sec the trend
was more like striving for the highest
possible forward speed at a sinking speed
of, say, 3 m/sec. Of course that is an over-
simplification, and the rate of sink usable
in thermals could not be lost sight of.

These requirements resulted in the use
of lower cambered wings, but care in detail
drag reductions saved most of the loss in
minimum sink inherent in lower camber.
However, the sink/speed curve was greatly
improved at the higher speeds, giving much
improved range capabilities.

Apart from these aerodynamic trends,
great structural developments took place,
and fairly realistic strength requirements
were laid down by some countries. This
was necessary because of a number of
structural failures in the early years. There
are signs of a slight trend toward metal
instead of wood.

The third major development trend was
a gradual improvement in stability and
controllability standards combined with an
improvement in cockpit layouts toward
pilot comfort and efficiency. The early
sailplanes were difficult to fly and usually
suffered from inadequate lateral control
and longitudinal stability. The necessity to
use thermals made more positive control-
lability essential. Glide and dive control by

airbrakes was also a major improvement.

The sailplanes described in OSTIV’s
data sheets are mostly post-war designs,
and they therefore incorporate the latest
thinking on desirable or necessary char-
acteristics. If anything, good penetration
is receiving even more attention. This is
reflected in some slight reduction in the
optimum span. On the other hand, the
trend toward series production has also
led toward smaller spans for cost reasons.

The main post-war trends are attempts
at achieving laminar flow over wings and
the use of light alloy structures. The first
of these trends is the next natural step
forward in improving penetration. It in-
volves not only the use of special wing
sections, but can affect the wing plan form
and the wing structure. The special sec-
tions permitting a considerable degree of
laminar boundary layer conditions only
permit this and the resulting lower drag
under very particular conditions. The wing
chord must not be too small, and the wing
surface must be of a certain standard of
smoothness and waviness. Practically all
pre-war sailplanes, although their wings
were often highly polished, were far too
wavy to permit much laminar flow, partic-
ulary the wing upper surface when in
flight. Therefore, the use of laminar flow
sections has led to the development of
much firmer wing surfaces, typified by
those using thin plywood backed by balsa
wood or foam plastics, or by the use of
lighter but more bulky softwood plywoods
for wing surfaces. The necessity for avoid-
ing lower Reynolds Numbers (small chords
at low speeds) has been to some extent
met by less span, less taper and higher
cruising speeds. However, lack of precise
measurements in flight on most sailplanes
results in no fully consistent trends in this
respect. There is, for instance, no consi-
stency between different designers on sec-
tion thickness/chord ratio.



The use of metal for wing surfaces has
been consistently followed only by the
American Schweizer products, and so far
they have not used laminar flow sections.
Cijan, in his metal development of his
Orao, the Meteor, has perhaps used metal
most effectively, but in a more costly
fashion than Schweizer. The earlier
French SO-P1 and the somewhat later
Hungarian Gyor 2 must also not be for-
gotten. The gauges of metal required for
the covering of sailplane wings are so thin
that it is doubtful whether it is possible
to achieve sufficient freedom from wav-
iness when rivets are used, no matter
how carefully countersunk, to permit
much laminar flow. However, the other
advantages of metal may often outweigh
this.

2. Lines of Development

There have always been, except for the
first eight to ten years, two parallel lines
of development: The first is the ultimate
(for the date considered) that can be done
regardless of money or effort, the special
one-off job which is never repeated. The
second developmental line is the machine
designed for series production. Both these
trends are clearly represented in the
OSTIV data sheets.

An additional line of development as
far as high performance sailplanes are
concerned is that of the two-seater. A few
were built before 1939, but now there are
many more.

3. Particular Designs

When describing particular designs, it is
not the writer’s intention to refer to all
the sailplanes described in the data sheets,
but to illustrate developments and trends
by quoting certain designs. Designs not
mentioned are not necessarily to be con-
sidered less worthy.

a) Ultimate Designs

In this class we have the American RJ-5,
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the German HKS-1, the Italian Spillo, the
Swiss Elfe series, the Jugoslav Orao.

Such machines are not intended for pro-
duction, not only because they are too
expensive, but also because they attempt
to reach too far in some particular direc-
tion in a way unacceptable for ordinary
competition work. However, the very fact
that they explore the unknown in one way
or another tends to give answers to prob-
lems which are later applied to less am-
bitious production projects. It is therefore
worth while to study these ultimate air-
craft so we can see some of the paths
ahead and also some of the dead-ends.

Let us take the RJ-5. As originally built,
it was a good normal sailplane. What
made it outstanding was Raspet’s taking
of infinite pains to reduce the drag. This
he did by every detailed refinement known,
with the result that with a span of only
16.8 m, it achieved a gliding angle of 1 in
41. This is the classical case of ultimate
detail care which no normal sailplane
owner can afford. But Raspet has shown
beyond doubt what simple refinement can
do, and that is enough guidance for the
future,

Kensche in his HKS-1 two-seater was
inspired by Raspet’s success with the RJ-5,
and he decided to go further with refine-
ment than anyone else hitherto. To keep
the wing drag a minimum, he used a
modern laminar flow section, 14 %% thick,
and a structure specially designed to retain
the section shape. The wing skin on the
forward part of the wing consists of a
6 mm layer of Polystyrol foam plastic be-
tween two sheets of plywood. The plastic
acted only as a stabilizing agent so that
normal air loading caused no skin wrin-
kles whatever, In fact, on a test specimen
the failure was in pure shear without
previous buckling. This thick skin was
supported by closely spaced ribs.

In order to avoid all normal causes of
parasitic wing drag, it was decided to omit
ailerons, flaps and airbrakes from the
wing. The airbrake was in the form of a
tail parachute, and ailerons and flaps were
replaced by an ingenious warping arrange-
ment.



The fuselage, of simple form, was also
most carefully shaped, and the tail was of
butterfly form to reduce drag.

The use of a high wing loading was
permissible because of the low drag, but
the resulting high operating speed was
found to be embarrassing when circling
with normal slower aircraft, and a single-
seat development, the HKS-3, with a more
normal wing loading is the latest version
of this theme.

Kensche has given details of his devel-
opment in «Zeitschrift fiir Flugwissen-
schaften», Jan. 1954, and in OSTIV Pu-
blication III, Page 79.

The Elfe IT and Orao are more normal as
far as controls go. The Elfe II wing con-
struction is not known to the writer, but
Orao has a special two-layer wooden wing
skin consisting of an inner 6 mm layer
partially cut through spanwise so that it
can be bent to fit the profile, and a thinner
outer skin glued to it.

Both Elfe II and Orao demonstrate one
technique for reducing fuselage drag. It
may be called spindling or podding. Aft
of the cockpit, the fuselage diameter is
reduced as much as possible to reduce
skin area and therefore the drag. This is
not new if one remembers the Austria, the
Darmstadt D-30, and some Bowlus types.
But in the Elfe and Orao the tapering-off
is done much more gradually and skill-
fully, and in addition even the cockpit is
of minimum size.

The Italian Spillo which appeared a few
years ago is mentioned here mainly be-
cause of its high wing aspect ratio of
30 with only a 159 root thickness ratio.
It would be useful to know what sort of
flow occurs on the small tip chord of such
a wing during circling.

In the OSTIV data sheets only a very
few ultimate sailplanes are described, and
in dealing with new types, one cannot be
sure that they are indeed ultimate types
and that they won’t become ordinary pro-
duction types in a few years.

Let us consider the Darmstadt D-34B. It
is in general size and proportions not
unusual. But we find that it is quite a
small machine (12.65 m span—just about

the same as Vampyr) with a high wing
loading (29.4 kg/m? and yet it apparently
has a gliding angle of the order of 36 and
a low minimum sinking speed. This it has
achieved not only by using a modern
laminar wing section, but by most care-
ful and detailed construction and aero-
dynamics. Compared with Hans Jacob’s
Reiher of twenty years ago, the D-34B has
been able to achieve more than the Reiher
was able to achieve with 19 m span.

In the same general class is the Morelli
Brothers’ CVT-2 Veltro, although its span
(15 m) is somewhat greater. Here a lam-
inar flow wing section is also used, but
instead of the 219% thick wing of the
D-34B, the Veltro wing varies from 15 %o
to 129, The Veltro has an even smaller
rate of sink than the D-34B and almost as
good a gliding angle (35). It may be seen
that the Morellis have kept their fuselage
size as small as possible, and to retain an
acceptable wing to ground clearance and
incidence have used a high retractable
undercarriage.

These aircraft must certainly be very
expensive but they do show what great
performance can be attained nowadays
even with limited span if sufficient care is
taken.

b) Metal Sailplanes (Light Alloy)

Here again we have a mixture of special
individual efforts and production runs.
There have often been sailplanes with light
alloy fuselages which are relatively easy to
design, but the techniques for metal wings
are of greater interest and a quick survey
of the present position should be made.
The only metal wing production sail-
planes are and have been those designed
by the Schweizer Brothers in the USA. In
seven years, five types plus some special
marks were produced for sale in a coun-
try where there is no government assist-
ance of any kind for gliding. In a few
years they produced 115 metal-winged
sailplanes. The design emphasis has been
on simplicity, the use of standard mate-
rials and processes requiring the cheapest
of tooling. The first of the series, the
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1-21, had partial fabric covering and,
although technically successful, was too
expensive. The shorter span 1-23 was
much cheaper and therefore saleable.
Various increases in span improved its
performance up to and better than that of
the 1-21. An even simpler and smaller
1-26, for home—building by kit, has been
most successful.

None of the Schweizer sailplanes claims
very high performance, the L/D varying
from 23 to 30, and laminar wings are not
used, the NACA 43012A being the fa-
vourite.

This series of Schweizer sailplanes has
shown that all-metal sailplanes need not
be too expensive if top performance is not
demanded and ingenious construction
techniques are employed.

Cijan’s masterpiece, the Meteor, is in
another category and shows the present
ultimate in metal sailplane design.

The use of light alloy spar booms is
another development which has been used
off and on over twenty years. One may
mention the Darmstadt D-30, Orao and
HKS-3. The modern adhesives which can
cement light alloys to wood have made
such composite wing spars quite attrac-
tive.

c¢) Two-Seaters

During the last twelve years, there has
been a great increase of interest in two-
seaters. Before the war, the only types
produced in quantity were the Goevier and
the Kranich II. During the war a group of
American two-seaters were rapidly de-
signed and built for training purposes, the
most generally successful being the 15 m
Laister-Kauffman TG4A. Since the war a
great deal of effort has been put into both
training and high performance two-sea-
ters. Particular attention has been given
to the view of the second pilot in tandem
arrangements. The use of a swept-forward
inner wing is one solution, but more often
the entire wing has been swept forward a
few degrees, thus allowing the second pilot
to sit on the centre of gravity and be for-
ward to the wing root. Other solutions
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have been the use of a low wing as in the
Short Nimbus and the Musger 19.

Other two-seaters have been developed
out of single-seaters, such as the Mii 13
and Condor.

Perhaps the most interesting point is
that it bas been found possible by refine-
ment to make high performance two-
seaters with spans no greater than pre-
war single-seaters.

d) Small-Span Sailplanes

There have always been attractions for
the small-span sailplane, small being con-
sidered to be of the order of 10 metres. In
the present collection there are only train-
ers with spans of this order, and it may
be because the small sailplane is very dif-
ficult to design. Since the crew always
weighs the same, no matter what size the
sailplane is, the small sailplane carries a
proportionately larger load and tends to
have a high wing loading and a high in-
duced drag. Special care can be taken to
devise a very light structure, but this is
very tedious and expensive, often more ex-
pensive than a larger sailplane with the
same performance. In general, therefore,
the small sailplane does not have a very
good performance. In the special case of
the Continental climate where thermals
are very frequent and performance not so
critical, the small sailplane is useful, typi-
fied by the American Tiny Mite and
Screamin’ Wiener of some years ago.
When small sailplanes are built, it is often
found that by a slight span increase,
greater performance is obtainable. One
may quote several series developed in this
way, the Swiss Elfe series in five steps
from 9 m to 17.56 m, the British Skylark
in several steps from less than 14 m to
over 18 m, the American 1-23 in several
steps from 13.4 m to 15.3 m and higher in
special versions.

The above remarks refer to the very
small sailplane and are not at variance
with the general trends in design toward
smaller span sailplanes without loss of
performance.



e) Specials

These are sailplanes outside the main
stream of development. Since nobody
knows which way this stream will turn,
these specials require careful study. One
of them may be the start of tomorrow’s
development trend.

Typical of specials were the pre-war
Horten tailless designs, and at present the
Fauvel 1- and 2-seaters are in this cate-
gory. There are not many new ‘“specials”
in the OSTIV collection, possibly because
they tend to be made not by firms but by
persons. We know about firms and can
ask them for data. We cannot know all
the enthusiasts, the individualists, who are
doing new things. We wish we did and it
is hoped that they will all write in for
data sheets and will also fill them up
completely at the first attempt, which is
something that some organized manufac-
turers do not find easy to do.

4. Conclusion

The OSTIV Data Book refers to about one
hundred and forty different sailplanes.
Ignoring the training types, they are
characterized by short span and high wing
loadings compared to pre-war sailplanes.
Two thirds of the present list have wing
loadings over 20 kg/m? whereas looking
at the last German pre-war “Flugzeug-
typenbuch” only 6% had wing loadings
over 20 kg/m2.

This trend, leading to higher cruising
speeds, could not have occurred without
drastic drag reductions over earlier sail-
plane types to enable an acceptable sink-
ing speed to be retained. These have
been mentioned above when discussing

ultimate aircraft, but they are worth
repeating:

1. Laminar flow wing sections.

2. Stiff wing surface with a fine finish.
3. Precise wing shape to definite tolerances.
4.

Minimum wing-fuselage and tail-fuse-
lage interference.

5. Reduction of air leaks in wing and
fuselage.

6. Removal of all possible parasite drag
items such as:

— control horns

— mass balance (external)

— gaps between wing and fuselage and
wing and control surfaces including
airbrakes

— windscreen discontinuities

— skid and wheel drag

— external parts of instruments

— high drag ventilation of cockpit

— aerials

— any roughness or discontinuity on
any surface.

Summarizing finally, the present posi-
tion in sailplane design is smaller sail-
planes with higher wing loadings and
higher span loadings, but with improved
wing and detail aerodynamic design. Spe-
cific structure weights are tending to rise
with these aerodynamic improvements,
and there is scope for considerable struc-
tural development. The overall result is
that these modern sailplanes have minimum
rates of sink as good as in the past and
their high speed cruising performance and
manceuvrability is far better than earlier
designs.









Type designation Mg 19a Mg 19b Mg 23

Designer .............. Ing. Erwin Musger
Date of first flight of proto-

124 11 20 March 1955 15 June 1954 25 June 1955
Number produced ...... 30 8 7
Wings
Span ........... ... m 17.600 17.600 16.400
Area .............. ... m? 21.000 21.000 14.207
Aspectratio ........... 14.23 14.23 18.54
Wing root chord ........ m 1.620 1.620 1.228
Wing tip chord ......... m 0.500 0.500 0.450
Mean aerodynamic chord

(ma.e) ..oovviiiiann, m 1.195 1.195 0.868
Wing section, root ...... Go 549 Gé 549 NACA 63.015
‘Wing section, mid ...... Gé 549 Go 549 NACA 63.015
‘Wing section, tip ....... Go 676 Go 676 NACA 63.015
Dihedral .............. deg. 10/2 5 2° 30’

1, chord sweep ......... deg. +1/+1°30'/0 +1/41° 30'/0 +1/430
Aero. twist root/tip ..... deg. 6° 20’ 6° 20’ 3°
Ailerons
Type coovvvvvnniinnnn, plain plain inset hinge
Span ........oiiiiienn, m 3.470 3.470 3.250
Area ..............00u0 m? 2.240 2.240 1.250
Mean chord ............ m 0.340 0.340 0.210
Max. deflection up ...... deg. 30 30 30
Max. deflection down ... deg. 12 12 12
Mass balance degree .. ... 20 20 20
Mass balance method .. .. along nose along nose along nose
Horizontal tail
Span .........oiel, m 3.400 3.400 2.726
Area of elevator and fixed

tail ...l m? 2.860 2.860 1.530
Areaof elevator ........ m? 1.290 1.290 0.590
Max. deflectionup ...... deg. 16 18° 40’ 23
Max. deflection down ... deg. 22° 30’ 22° 30/ 23
Aerofoil section ........ Go 409 Go 409 NACA 64.012
Mass balance method ... along nose along nose along nose
Tail arm (form Y, chord

m.a.c. wing to ¥ chord

m.a.c. tail) ............ m 4.170 4.170 3.940
Elevator aerodynamic

balance method ....... nil nil nil
Elevator trimming method tab tab tab
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Type designation Mg 19a Mgl9b Mg 23
Horizontal tail volume
coefficient ............ 0.476 0.476 0.489
Vertical tail
Area of fin and rudder .. m? 1.61 1.61 1.483
Area of rudder ......... m? 1.100 1.100 0.708
Tailarm .............. m 4.780 4.780 4.200
Max. deflection ......... deg. 28° 30’ 28° 30' 27
Aerofoil section ........ Go 409 Go 409 NACA 64.012
Mass balance degree .... 5 5 5
Mass balance type ...... along nose along nose along nose
Aerodynamic balance ... nil nil nil
Fuselage
Max, width ............ m 0.570 0.570 0.590
Overall length .......... m 8.040 8.040 7.110
Number seats and arrange- 2 2 1
ment .....ocovveinnns tandem tandem
: skid and wheel kid and wheel kid and wheel
Undercarriage type ... g and vheel | didend hec | ki tnd e
Wheel diameter ........ cm 38 38 31
Lift increasing devices
Type « oo vvnvniannnnnns none none none
Drag producing devices ing-airbrakes ing-airbral wing-airbrakes
Schemp-Hirth Schemp-Hirth Schemp-Hirth
Type .................. type type type
Span ............aeienn m 1.075 1.075 0.982
Area ................. m? 0.516 0.516 0.471
% ofspan ............. 32 32 40
Location, % of chord ... 44 44 49
Weights
Wings! .......oooanln kg 157 157 141
Fuselage? .............. kg 129 129 88
Tailplane and elevator .. kg 12 12 11
Empty weight® ......... kg 298 298 240
Instruments ........... kg 3 3 2.50
Equipped weight ....... kg 301 301
Removable ballast ...... kg nil nil nil
Max.load ............. kg 179 179 117.50
Max. permissible flying
weight ............... kg 480 480 360
1 With struts, controls, flaps and brakes.
 Complete with rudder and fin, less inst and

3 To include any fixed ballast.

qup
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Type designation Mg 19a Mg 19b Mg 23
Wing loading .......... kg/m? 22.9 22.9 25.3
Design standards
Airworthiness require-
ments to which aircraft
has been built ......... BVS BVS BVS
Date of issue of these re-
quirements ........... 1957 1957 1957
Design ight enslops A A T A T
Maeanoeuvre loads
Point A ............... 125 4 125 4 126 4
PointB ............... 218 4 218 4 216 - 4
PointD ............... 152 2 152 4 162 2
Factor of safety ........ 2 2 2
v v v A\
Gust loads km/h ms km/h mjs kmjh ms
Point A ............ . 130 3.94 130 3.94 130 4.09
PointD ............... 130 1.94 130 1.94 130 2.09
Limiting flight conditions
Placard airspeed smooth
conditions ............ km/h 180 180 180
Placard airspeed gusty
conditions ............ km/h 130 130 130
Aero-towing speed ...... km/h 130 130 130
Winch launching speed .. km/h 80 80 80
Cloud flying permitted .. yes yes yes
Permitted aerobatic
IMANOEUVTES o ovvunnnn. no no no
Spinning permitted ..... yes yes yes
Straight flight performance
at flying weight of ...... kg 480 480 360
v v v
No flap or brake km/h ms xmfh ms km/h mfs
V for min. sink ......... 62 0.65 62 0.65 68 0.66
V for max. L/D ........ 67 0.69 67 0.69 79 0.73
75 0.77 82.5 0.90 920 0.86
87.5 0.96 96.5 1.15 105 1.15
100 1.30 | 110 1.70 120 1.6
Stalling speed .......... km/h 50 55 60
Max. L/D.............. 27.8 27.8 ~32
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Type designation BN-1 Neiva-B Monitor
. José Carlos de Barros J.C.Barros Neiva
Designers .............. Neiva A.A. Barros
Date of first flight of proto-

TYPE veiiiiinan 1953 1945
Number produced . ... ... 4 15
Wings
Span .................. m 16.00 15.86
Area .........cooiinn m? 13.47 18.40
Aspectratio ........... 19.00 13.67
Wing root chord ........ m 1.28 1.38
Wing tip chord ......... m 0.40
Mean aerodynamic chord

(ma.e) ...l m 0.92 1.343
‘Wing section, root ...... NACA 4415 Go 535
Wing section, mid ...... NACA 4412
Wing section, tip ....... NACA2R112 NACA 0009
Dihedral .............. deg. 2.5 0° 30’
14 chord sweep ......... deg. 1.5 1.5
Aero. twist rootftip ..... deg. —4.2 —1I
Ailerons
Type .................. upper surface hinge plain
Span .................. m 3.20 4.40
Area .................. m? 1.63 3.124
Mean chord ............ m 0.355
Max. deflectionup ...... deg. 30 25
Max. deflection down ... deg. 10 25
Mass balance degree nil nil
Mass balance method . ... — —
Horizontal tail
Span .................. m 3.00 3.32
Area of elevator and fixed

tail ...l m? 1.60 3.00
Area of elevator ........ m? 0.72 1.30
Max. deflectionup ...... deg. 30 30
Max. deflection down ... deg. 30 30
Aerofoil section ........ NACA 0009
Mass balance degree .... nil
Tail arm (from 7, chord

m.a.c. wing to Y, chord

mac tail) ............ m 3.58
Elevator aerodynamic

balance method ....... nil nil
Elevator trimming method tab
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Type designation BN-1 Neiva-B Monitox

Vertical tail
Area of fin and rudder .. m? 1.22 1.71
Area of rudder ......... m? 0.51 1.31
Aspectratio ........... 1.40
Max. deflection ......... deg. 30 45
Aerofoil section ........ NACA 0009
Mass balance degree .... nil nil
Mass balance type ......
Aerodynamic balance . nil horn
Fuselage
Max, width ............ m 0.58 0.694
Overall length .......... m 6.9 7.10
Max. cross section ...... m? 0.78
Number seats and

arrangement .......... 1 2 tandem
Undercarriage type ..... skid and jettisonable wheel]  skid and fixed wheel
Wheel diameter ........ cm 36.9
Lift increasing devices
Type «coovviiiiiinnnnn. none none
Drag producing devices
Type «oovviiinnnnnn.n spoiler on top of wing in spoiler

the 2 first models; DFS
type on the others

General location ........ top of wing
Span ...l m
Area ......ooviiinnnnnn m? 0.315
Weights
Equipped weight ....... kg 180 215
Removable ballast ...... kg
Max.load ............. kg 90 160
Max. permissible flying

weight ............... kg 270 375
Wing loading .......... kg/m? 20.0 20.3
Design flight envelope kn‘:/h n hX/h n
Manoeuvre loads
Point A ............... 114 5 102 5.18
Point B ............... 150 5.3 145 5.33
PointC ............... 150 —3.33 145 —3.31
Point D ............... 107 —2.67 103 —2.67
Factor of safety

(ultimate load/proof load) 1.5 1.5



















Type designation PIK 3 PIK 3¢ PIK 12 PIK 5¢
Desi ILi_Nonmen 0. Roininen . IK];':'emmes
esigner(s) ............ LLounamaa | Bijgeara . L Lounamaa
Date of first flight of proto-
LYPE oo 1950 1956 1946
4 2 24
Number prOduced """" (1 under construc-|(1 under construc-|(1 under construc-|(3 under construc-
Wings tion) tion) tion) tion)
Span ........ciiiiine m 13 15 16 12.4
Area .......coiiiiiiinn m? 13 13.1 20.8 14.7
Aspectratio ........... 13 17.1 12.3 10.4
Wing root chord ........ m 1.5 1.32 1.5 1.35
Wing tip chord ......... m 0.5 0.45 0.75 0.65
Mean aerodynamic chord. m 1.0 0.88 1.30 1.19
Wing section, root ...... G6 693 Go 549 Go 533 Go 533
Wing section, mid ...... —— Laminarized —— ——
Wing section, tip........ —— Go 693 —— ——
Dibedral (underside) .... deg. 2 2 2.5 2.5
1, chord sweep ......... deg. +0.9 +0.3 {)n“‘fei. :3;3 })n;?; +(1):g
Aero. twist root/tip . ..... deg. 0 0 0 0
Length of each section of
wing m 6.53 7.53 7.83 6.17
Ailerons
Type (e.g. slotted, frise, in-
set hinge, plain)........ Slotted Slotted Slotted Slotted
Span ..., m 3.2 3.0 3.35 3.0
Area .........ooiiinnnn m? 1.05 0.75 117 1.05
Mean chord ............ m 0.33 0.25 0.35 0.35
Max. deflection up ...... deg. 25 30 25 25
Max. deflection down .... deg. 12.5 20 25 15
Mass balance degree .... NIL NIL NIL NIL
Horizontal tail
Span ....iiiiiiiiiinnn m 3.3 3.3 4.0 2.8
Area of elevator and fixed
711 m? 1.65 1.65 3.0 2.1
Area of elevator......... m? 0.75 0.75 1.35 1.05
Max. deflection up ...... deg. 30 30 30 25
Max. deflection down . ... deg. 20 20 30 20
Aerofoil section ......... NACA 0011/0009 [ NACA 0011/0009 Symm. NACA 0009
Mass balance degree .... NIL NIL NIL NIL
Tail arm (from ! chord
m.a.c. wing to % chord
ma.c. tai) .........0.. m 3.75 3.75 4.0 3.5
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Type designation PIK 3 PIK 3c PIK 12 PIK 5S¢
Elevator aerodynamic ba- Ground adjust-
lance method ......... NIL NIL able balance tab. NIL
Elevator trimming method Trim tab. Trim tab. NIL
Horizontal tail volume
coefficient .. ........... 0.475 0.540 0.445 0.420
Vertical tail
Area of fin and rudder ... m? 1.10 1.25 1.50 1.25
Area of rudder ......... m? 0.6 0.7 0.9 0.9
Taillarm ............... m 4.1 4.15 4.4 3.9
Max. deflection ......... deg. +30 +30 430 +25
Aerofoil section ......... Symm. Symm. Symm. Symm.
Mass balance degree . ... NIL NIL NIL NIL
Aerodynamic balance. ... Hornbalance [ Hornbalance | Hornbalance [ Hornbalance
Fuselage
Max. width ............ m 0.56 0.56 0.60 0.54
Overall length .......... m 6.5 6.6 7.4 6.4
Max. cross section....... m? 0.42 0.45 0.60 0.50
Wetted surface area .. ... m? 7.5 7.5 12.5 6.0
Number seats and arrange-
ment .............00unn 1 1 2 tandem 1
Undercarriage type ..... Fixed wheel | Fixed wheel | Fixed wheel | Fixed wheel
‘Wheel diameter......... ecm 27.5 27.5 30.0 27.5
Lift increasing devices
Type ...l None None None None
Drag producing devices
PIK Model PIK Model PIK Model PIK Model
Type .................. Vented spoilers | Vented spoilers | Vented spoilers | Vented spoilers
General location ........ top ":.‘.‘if‘zzé‘”‘ s]l:);::e sustace onrtae
Span ............ ...l m 1.0 1.8 1.4 1.2
Area ...l m? 0.40 0.40 0.31 0.24
% of span (where applic.) 15.4 24 17.5 19.3
Location, % of chord
(where applicable) ..... Upper 55 50 50 50
Lower 37
Is device intended to limit
terminal velocity (verti-
cal dive) to max. permis-
sible I.A.S. yes/no ..... yes yes yes yes
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Type designation PIK 3 PIK 3¢ PIK 12 PIK 5¢
Weights
Wings ..oovvvneennennnn kg 85 115 115 74
Fuselage ............... kg 45 45 70 40
Tailplane and elevator ... kg 5 5 10 6
Empty weight .......... kg 135 165 195 120
Instruments ........... kg 3 5 3 3
Equipped weight ....... kg 138 170 198 123
Removable ballast ...... kg
Max.load .............. kg 102 110 192 87
Max. permissible flying weight kg 240 280 390 210
Wing loading max. ..... kg/m? 18.5 21.4 18.7 14.3
Design standards
Airworthiness require-
ments to which aircraft
has been built ......... BVS BCAR BVS BVS
Date of issue of these re-
quirements ........... 1939 1948 1939 1939
Certificate of airworthiness
YES/NO .t yes yes
Any other certification .. Experimental
license
Design flight envelope v l;;:gf v n v n v o
Manoeuvre loads km/h | factor | km/h lan/h km/h
Point A .........c0vnnn 110 4 128 5 | 105 4 92 4
Point B ............... 196 4 260 4 | 160 4 | 172 4
PointC ............... 220 0 260 o | 200 o | 192 0
Point D................ 136 —2 165 —2.5 | 138 —2 | 122 —2
Factor of safety (ultimate
load/proof load ....... 2 1.5 2 2
v v v v v v v v
Gust loads kmh | mfs |kmh | mjs | kmb | mjs | knh | mps
Point A 130 | 410 | 146 | +20 120 | +10 120 | +10
Limiting flight conditions
Placard airspeed smooth 200 235 200 190
conditions ............. km/h
Placard airspeed gusty 130 145 120 120
conditions ............ km/h 130 140 120 120
Aero-towing speed ...... km/h 100 110 90 90
Winch launching speed .. km/h
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Type designation

P

IK 3

PIK 3¢

PIK 12

PIK 5c¢

Cloud flying permitted
yes/no
Spinning permitted yes/no
Foremost and aftmost
c.g. positions for which
compliance with regula-
tions has been shown or is
intended in 9% m.a.c. ...
Terminal velocity with
brakes opened at max. all
up weight from flight
tests

Straight flight performance
at flying weightof .......

yes
yes

180

230

yes
yes

200 (approx.)

260

yes

15—30

200

375

yes
yes

180

210

No flap or brake

km/h

m/s

km/h m/s

km/i] m/s

km/h m/s

V for min. sink
V for max. L/D
2.00 X V stall approx. ...

61
72
110

0.75
0.80
1.80

65 0.61
75 0.70
110 1.40

60 0.80
69 0.84
100 1.60

52 0.85
60 0.93
90 2.10

55
25

55
30

50
23

45
18
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WA 20 Javelot

Einsitziges Flugzeug fiir mittlere Leistung
in Serienproduktion. Rumpf aus Stahl-
rohr, Fliigel aus Holz.

WA 20 Javelot

Monoplace pour performances moyennes
produit en série. Fuselage de tubes d’acier,
ailes en bois.

Type designation WA 20 Javelot

Chief-designer ...........ccciiiiiiiiiiiennnnenens M. Collard
Date of first flight of prototype ................... 1956
Wings
1S 4 N m 16.08
N T P . m? 15.5
ASPECt TAlIo ...ttt 16.7
Wing root chord ........coovviiiiiiiiiiiiiinnn m 1.15
Wing tipchord ........ ..o iiiiiiiiiiiiieiinnn m 0.49
Wing section, ro0t .......coviiiiiieiiniraiaiiaans 63.618
Wing section, tip......covveiiiiineennneinnnnnees 63.615
Dihedral ......covvivnniii i deg. 3

1 chord SWEEP +vvvvvnnnirinirennnnrenennnenn deg. 0
Aero. twist TOOL/HP .+ vvvvvverineernieenenneenn deg. 5%
Ailerons
SPaAN v ivv it e i e m 3.5
T m? 0.7
Max. deflection up .......ccovviveiiiieriineienn, deg. 24
Max. deflection down . .......oviiiiiiiniiiiiin.n, deg. 18
Horizontal tail
1 3 Pt m 2.6
Area of elevator and fixed tail .................... m? 2.19
Areaof elevator ..........coviiiiiiiiiiiiiinn, m? 0.84
Max. deflectionup .......... .o, deg. 29
Max. deflectiondown ............coiiiiiiiiilL, deg. 26
Aerofoil section .........cciviiiiiiiiiiiiiiiinan, HOOF 109,
Tail arm (from 1 chord m.a.c. wing to ! chord m.a.c.

) N m 4.44
Elevator trimming method ...................... tab
Horizontal tail volume coefficient ....... e 0.63
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Type designation

WA 20 Javelot

Vertical tail

Areaof finandrudder ............ ... ...l m?
Areaof rudder ........ciiiiiiiiiiiiiiieiiienaas m?
ASpect Tatio . ...vivinriiiieriiieiii i
Tail arm .. ovvvtiiii i it m
Max. deflection ..........coiiiiiiiiiiiiiiiian... deg
Fuselage

Max.width ......... ... .0t m
Overalllength .......civiitiiiiiiiiiiiieennnns m
Max. cross section .. .....oovvviriinicenniannieans m?
Number seats..........oiviiiiiiiiiniiieenneeens
Undercarriage type ....oevvieeuinennreeennnnnans

Lift increasing devices

0 <P
Drag producing devices

TP ¢ e i i it i,
£ P m
N m?
Zoofspan. ... ...l e
Location, % of span .......coiviiieennnunnnnnans
Weights

Empty weight . ......coviiiiiiiiiiiiiiiiiiie.e, kg
Equipped weight ............... ool kg
Max.load ...ttt kg
Max. permissible flying weight .................... kg
Wing loading ............coviiiiiiiiiiiiiinn, kg/m?

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

Design flight envelope
Manoeuvre loads

Factorof safety............c.oooiiiiiiiiinae,

Limiting flight conditions

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

1.1
0.62

4.13
30

0.64

0.60
1

fixed wheel

none

Goppingen airbrakes

1.5
0.72
19
50

195
230
100
330
21.2

Norme air 2.104 (France)

v
km/h n
200 5
120 5
200 —2
100 —2
2
200
150
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Type designation Breguet 901S Breguet 902 Breguet 904 Breguet 905
Designer ............... J. Cayla R. Jarlaud | R. Jarlaud
Date of first flight of proto-

157 -2 J 1956 1957 May 1956 1958
Number produced....... 1 2 1
Wings
Span ......iiiiieian.., m 17.32 18.0 20.04 15.0
Area ...........co0... m? 15.0 21.6 20.0 11.25
Aspect ratio ........... 20 15 20 20
Wing root chord ........ m 1.478
Wing tip chord ......... m 0.492
Wing section ........... NACA 63 series NACA 63 series | NACA 63 series
Dihedral ............... deg. 3 3
Aero. twist root/tip ..... deg. —30 48’

Ailerons
Type covveveniineiannn. slotted slotted slotted
Horizontal tail
V-tail
Area of elevator and fixed

tail ...l m? 2.07 3.10 2.30
Area of elevator m? 1.18
Aerofoil section ......... Breguet L-14
Elevator aerodynamic ba-

lance method ......... nil
Vertical tail
Area of fin and rudder ... m? 1.72
Areaof rudder ......... m? 0.95
Aerofoil section ......... Breguet L-14
Aerodynamic balance. ... nil
Fuselage
Max. width ............ m 0.61 0.58
Overall length .......... m 7.28 9.0 9.0 6.0
Max. cross section .. ..... m? 0.54
Number seats and arran-

gement .........o0.... 1 2 tandem 2 tandem 1
Undercarriage type ..... retractable wheel fixed wheel retractable wheel
Wheel diameter......... cm 35.5

. hydrauli hvdeauli hydraulic
Special features ........ why;e] 8ll)ra:§e wheel brake wh};el brake
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Type designation

Breguet 9018

Breguet 902

Breguet 904

Breguet 905

Lift increasing devices

Type
Max. deflection up
Max. deflection down ....

Drag producing devices

Span
Is device intended to limit
terminal velocity (vertical
dive) to max. permissible

LAS. .ol

Weights

Empty weight
Instruments and equip-
ment
Equipped weight
Removable ballast
Max. permissible flying
weight
Wing loading

..........

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

Limiting flight conditions
Placard airspeed smooth

conditions
Placard airspeed gusty

conditions
Aero-towing speed
Cloud flying permitted ...

Straight flight performance
at flying weight of......

No flap or brake

V for min. sink

V for max. L/D

.........

With. . .0 flap
V for min. sink
Limiting speed..........

Stalling speed
Max. L/D

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

Fowler flaps
— 6
+25

wing air brakes

wing air brakes

Fowler flaps
— 6
+25

wing air brakes

top: 1.80
bottom: 1.52
yes yes yes yes
340
65
265 330 405 148
115
430 500 690 250
28.0 23.0 34.5 22.2
220 220
180 180
150 150
yes yes
315 520 231
v v v v v v v v
km/h mfs km/h m/s km/h m/s | km/h m/s
72 0.60 65 0.70 70 0.7 60 0.60
85 0.65 8 0.75 72
100 0.82 100 1.20 100 110
120 1.25 120 175 150 2.25 120 2.0
150 2.3 150 3.60 190 5.0 150 5.0
250
60 0.65
100
62 60
36 28 35 32
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Type designation AV-22 MI:x‘x,o-l::IG oc

Designer ................ Charles Fauvel
Date of 18t flight of

prototype ............. April 1956 1951
Number produced......... 2 approx. 50
Wings
Span .....cooiiiiiiiinan m 15.04 11.95
Area .......oiiiiiiienn. m? 21.75 14.20
Aspectratio ............ 10.4 10.0
Wing root chord ......... m 1.90 1.60
Wing tip chord .......... m 0.60 0.50
Wing section, root ....... F, 17% F, 17%
Wing section, mid ....... F, 17% F, 17%
Wing section, tip ........ F, 17% F, 17%
Dihedral ................ deg. 2.5 2.5
1 chord sweep .......... deg. —6 0
Aero. twist root/tip ...... deg. 0 0
Length of each section

ofwing ............... m 7.5 11.95
Ailerons
Span ....oiiiieiiee, m 3.20 2.80
Area ........ ...l m, 0.8 0.6
Mean chord ............. m 0.25 0.213
Max. deflectionup ....... deg. 26 26
Max. deflection down . . ... deg. 14 13
Mass balance degree .....
Mass balance method .... nil
Horizontal tail
Span ...... .l m No horizontal tail
Area of elevator and

fixed tail .............. m2
Area of elevator ......... m? 1.90 1.05
Max, deflection up ....... deg. 19 26
Max. deflectiondown . . ... deg. 13 13
Aerofoil section .......... Extension of wing section
Mass balance method .... weight weight
Elevator aerodynamic

balance method ........ nil nil
Elevator trimming method tab tab
Special features ......... Tail-less aircraft
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Type designation

AV-22

AV-36

9% of span (where applicable)
Location, % of chord
(where applicable)

Weights

Wings .....oooiiiiiinnn kg
Fuselage ................ kg
Tailplane and elevator ... kg
Empty weight ........... kg
Instruments ............ kg

Other equipment
(e.g. oxygen, radio) .... kg
Equipped weight ........ kg

Monobloc
Vertical tail
Area of fin and rudder ... m? 1.955 2x0.91
Area of rudder .......... m? 1.955 2x0.50
Max. deflection .......... deg. 20 38 — 15
(out) (in)
Aerofoil section . ......... sym. 129 sym. 8%
Mass balance degree ..... nil nil
Aerodynamic balance..... 0.13 nil
Special features ......... Rudder on short fuselage | 2 fins and rudders on wing
Fuselage
Max.width ............. m 0.65 0.52
Overall length ........... m 5.10
Max. cross section........ m? 0.79
Wetted surface area ...... m? 11.25 2.26
Number seats and
arrangement .......... 2, tandem 1
Undercarriage type ...... Wheel and skid Skid
Wheel diameter.......... cm 33.0 nil
Special features ......... Semi-retractable wheel
Lift increasing devices
Type covevriininniiennn none none
- Drag producing devices
Type covvviieiinninnnns AV-22-01: Lower surface spoilers
Lower surface spoilers
AV-22-02:
Schemp-Hirth dive
brakes
General location ......... Bottom of wing Bottom of wing
Span .....iiiiiiiiien. m
Area .....o0iiiniiiinnnn m?

AV-22-02: 229
AV-22-01: 519
AV-22-02: 43%

120
110
230

3

17
250

22.59,
519,

Monobloc
Monobloc
Monobloc
118
2

120
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Type designation AV.22 Mﬁl‘llﬁ;l::lso o

Max.load ............... kg 413 225
Max. permissible

flying weight .......... kg 440 225
Wing loading ........... kg/m? 20.2 15.8
Design standards
Airworthiness requirements French: 1

to which aircraft has been Reglement air 2.104 Cat. IV

built Cat. III, nuages J
Date of issue of these

requirements .......... 1. 8. 1954
Certificate of Airworthiness yes yes
Limiting flight conditions
Placard airspeed smooth

conditions ............ km/h 220 220
Placard airspeed gusty

conditions ............ km/h 157 158
Aero-towing speed ....... km/h 128 128
Winch launching speed ... km/h 149
Cloud flying permitted.... yes yes
Permitted aerobatic Loop, Normal,

manoeuvers stall turn, side slip but not inverted flight
Spinning permitted ...... yes
Terminal velocity with brakes

opened at max. all up

weight from flight tests km/h| A4V-22-01: 135 AV-36-01: 130

(if brakes are speed limiting) AV-22-02: 160
Straight flight performance
at flying weight of ....... kg 413 225

v v v v

No flap or brake km/h m/s km/h m/s
V for min. sink .......... 70 0.85 67 0.82
V for max.L/D ......... 85 0.92 83 0.95
15 X Vstall .......... 73 0.85 75 0.90
1.75 X Vstall .......... 85 0.92 82.5 0.93
2,00 X Vstall .......... 97 1.15 100 1.35
Stalling speed ........... km/h 52 (full load) 50
Max. L/D......coovnnne. 26 24.15
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Spannweite. Mit nur 65 ¢cm mehr Spann-
weite als das beriihmte Windspiel (D-28)
weisen sie mehr als doppelte Flichen-
belastung und gleiche Sinkgeschwindigkeit,
aber ein besseres L/D und Tiefenwirkung
auf, Ungewohnlich ist die Fliigelbauweise,
néamlich mit einem breiten Kastenholm aus
Holz und vier zwischen den in weiten Ab-
stinden (48 cm) angeordneten Rippen
durchlaufenden Stegen. Zwischen den letz-
teren befinden sich verleimte Fiillblocke
aus Schaumplastik, die poliert werden, bis
sie mit den Rippen zusammen eine glatte
Oberfliche bilden. Das Ganze wird mit
diinnem Birkensperrholz (0,6 mm) verklei-
det, welches diagonal gelegt ist. Der Fliigel
ist einteilig und durchgehend 21, dick.

Der Hauptunterschied zwischen D-34 und
D-34 B besteht im neuen Rumpf bei letz-
terem, wobei Heck und Rumpfnase etwas
Iinger sind. Es wurden ernsthafte Versuche
zur aerodynamischen Verbesserung unter-
nommen durch die Anderung der Form der
Fliigelnase, der Verbindung von Rumpf
und Fliigeln und der Verbindungsstelle von
Hohen- und Seitenflosse. Ein einziehbares
Rad ersetzt die Kufe. Ferner verfiigt der
D-34 B iiber auftriebserhohende Klappen,
aber keine Luftbremse wie die Rumpf-
bremsen am D-34.

Darmstadt D-34 et 34 B

L’Akaflieg a Darmstadt crée, fabrique et
fait voler des planeurs depuis 36 ans; mais,
a la différence de ce qui se passe dans une
fabrique, son personnel est en continuelle
mutation. Presque chaque modéle a un
nouveau chef constructeur. Les D-34 et
34 B résultent des premiers efforts sérieux
de ce groupe aprés la guerre; il s’agit de
constructions trés modernes a faible en-
vergure. Avec 65 cm seulement de plus
d’envergure que le célébre Windspiel (D-28),
elles ont une charge alaire plus que double
et la méme vitesse de descente, mais un
meilleur rapport d’allongement et une meil-
leure pénétration. La fagon de construire
laile est inusitée; il s’agit d’'un large lon-
geron de bois en caisson avec quatre cloi-
sons continues entre des nervures passable-
ment écartées (48 cm). Des blocs en plas-
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tique mousse sont collés pour remplir les
intervalles; ils sont polis de telle sorte que
la nervure et le bloc se suivent en donnant
une surface lisse et continue. Le tout est
recouvert de mince contreplaqué de bou-
leau (0,6 mm), placé en diagonale. L’aile
est d’'une piéce et partout épaisse de 21 %.

La principale différence entre D-34 et
D-34 B réside dans le nouveau fuselage du
second, ou la poupe et le nez du fuselage
sont un peu plus longs. On a tenté trés
sérieusement d’obtenir des améliorations
aérodynamiques en changeant la forme du
bord d’attaque de I’aile, en modifiant
Pattache des ailes au fuselage et celle des
gouvernails de profondeur et de direction.
Une roue éclipsable remplace le patin. Le
D-34 B posséde aussi des volets capables
d’augmenter la portance, mais non plus
les freins aérodynamiques de fuselage du
D-34.

Manufacturer:
Akaflieg Miinchen e. V.
Technische Hochschule

Designer: Akafliez Miinchen
(Head: Frodo Hadwich)

Mii-22

This Akaflieg machine follows a long line
of Munich types in having a steel tube
fuselage. This machine is a moderate-span,
single-seater with a rather thick wing, 18 %
throughout. It is stressed to a high ma-
nceuvre load factor of 12.






Type designation D-34 D-3¢B Mi 22

Mean chord ............ % 37 20 24.4
Max. deflection up ...... deg. 22.5 30 35
Max. deflection down .... deg. 7.5 30 13
Mass balance degree..... none none none
Mass balance method. ... none none none
Special features......... 32:::‘:1 20 ‘3&?1‘;"“‘*
Horizontal tail trailing edge flaps
Span ..........iiiil.., m 2.16 2.36 3.38
Area of elevator and

fixed tail .............. m? 0.96 0.99 1.582
Area of elevator ........ m? 0.495 0.495 0.721
Max. deflectionup ...... deg. 26 26 23423 = 46
Max. deflection down ... deg. 26 26 23423 = 46
Aerofoil section ......... NACA 0012 NACA 0012 NACA

NACA 0009 NACA 0009 0012-0,825-35

Mass balance degree .... none none none
Mass balance method . ... none none none
Tail arm (from % chord

m.a.c. wing to ¥ chord

mac. tail) ............ m 3.60 3.80 4.44
Elevator aerodynamic

balance method . ....... none none none
Elevator trimming method none none
Horizontal tail volume

coefficient . ............ 0.451 (45°)
Special features ......... T-tail T-tail V-tails
Vertical tail
Area of fin and rudder .. m? 1.04 0.92 —
Area of rudder ......... m? 0.59 0.575 —
Aspect ratio ........... 1.75 1.44 —
Taillarm ............... m 3.55 3.80 —
Max. deflection ......... deg. 35 ~30 —
Aerofoil section ......... NACA 63-015 | NACA 65A010 —

NACA 63-010 | NACA 65A012

Mass balance degree .... — — —
Mass balance type ...... — — —
Aerodynamic balance.... — — —
Fuselage
Max. width ............ m 0.62 0.60 0.61
Overall length .......... m 6.053 6.351 6.95
Max. cross section....... m? 0.48 0.49 0.48
Wetted surface area ..... m? ~1.5 ~1.5
Number seats and

arrangement .......... 1 1 1
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Type designation D-34 D-34B Mii 22
Undercarriage type ..... skid wheel ::l‘t’}‘:‘;f:g: :’:‘;el
rubber-spring
Wheel diameter......... cm — 26 29
Special features ........ airbrakes rubber-spring as
in ﬁlselage compression me! er
Lift increasing devices
20° drooping ail lit flap f d
Type covviiveiiinennn.. none 20° drooping ai ge' 33‘ pi:;‘:: o“;:'g‘:
edge flaps
Span .................. m 3.36 3.30
Area .........oill... m? 0.655 1.15
Mean chord ............ % 20 19
Max. deflection up ...... deg. 10 0
Max. deflection down .... deg. 60 72
Drag producing devices
TYPE covviiinninnnnnnnn fuselage none split flaps
airbrakes
General location ........ fuselage,
below wing
Area .........ciiiuen. m? 0.26
Is device intended to limit
terminal velocity (vertical
dive) to max. permissible
1.AS. yesino .......... yes yes
Weights
Wings ..ooonvvnnnenanns kg 64.0 717 150
Fuselage ............... kg 54.5 55.4 88
Tailplane and elevator .. kg 4.2 3.6 7.5
Empty weight .......... kg 122.7 136.7 245.5 !
Instruments ........... kg ~3.0 ~4.0 "’
Equipped weight........ kg 128 141
Max.load .............. kg 88 94 905 1508
Max. permissible flying kg (
weight................ 216 235 3405 400¢ ‘
Wing loading .......... kg/m? 27.0 29.4 251 295 |
Design standards
Airworthiness requirements [
to which aircraft has Bauvorschriften fiir Segel- Bauvorschriften|
been built flugzeuge ' fiir Flugzeuge
Date of issue of these ;
requirements .......... 1951 1952 (1936) |
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Type designation D-34 D-34B Mii 22
. . . C: f certi-
Certificate of Airworthiness ﬁ:;:i':l‘?'];’ex:p;u_
YESMMO it yes chungsgruppe
2 (G= 400 kg)
3 (G= 340 kg)
Any other certification
(e.g. experimental license, permit to fly experimental
permit to fly) license
v Proof load v Proof load v Ultimate
Design flight envelope km/h facntor km/h facntor km/h load ’f:\ctor
Manoeuvre loads
Point A .............. 131 4 131 4 155 12
PointB .............. 236.5 4 236.5 4 244 12
PointC .............. 236.5 0 236.5 0 280 0
PointD .............. 244 —6
Factor of safety ....... 2.5 2.5
v v v v v v
Gust loads km/h m/s km/h m/s km/h m/s
Point A ............... 127.5 +10 127.5 +10 163.8 +10
Point B ............... 127.5 —10 127.5 —10
PointC ...............
PointD ............... 1638 | —10
Limiting flight conditions
Placard airspeed smooth
conditions ............ km/h 210 210 280
Placard airspeed gusty
conditions ............ km/h 125 125 160
Aero-towing speed ...... km/h 125 125 160
Winch launching speed .. km/h 110 110 123
Cloud flying permi.tted e no no yes
Permitted aerobatic
MANOEUVIES .+ . vvvvrvnns no no yes
Spinning permitted ..... yes yes yes
Foremost and aftmost c.g.
positions for which com-
pliance with regulations 229,
has been shown or is and
intended in 9, m.a.c. 429,
Straight flight performance
at flying weight of ...... kg 216 235 340
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FS 24 Phénix

Ein in verschiedener Beziehung auflerge-
wohnliches Flugzeug. Nicht fiir minimale
Sinkgeschwindigkeit oder besten Einflug,
sondern fiir groBte durchschnittliche Rei-
segeschwindigkeit gebaut. Die Lodsung
wurde gefunden in kleiner Flichenbela-
stung (18,5 kg/m2) durch leichte Bauweise,
als Kombination von Glasgewebe, Poly-
esterharz und Balsaholz, einen besonders

konstruierten Fliigelquerschnitt und grost-
mdogliche Vermeidung des schidlichen
Luftwiderstandes. (Beschreibung dieser
Konstruktion erfolgte in der «Schweizer
Aero-Revue», Mirz 1958, und in der
OSTIV Publication IV.)

FS 24 Phénix

Ce planeur sort de l'ordinaire a plusieurs
égards. Il n’a pas été construit en vue
d’une vitesse de descente minimum ou de
qualités de vol particuliéres, mais bien en
vue d’une vitesse de croisiére aussi grande
que possible. La solution a été trouvée
dans une faible charge alaire (18,5 kg/m?)
obtenue par une construction légére (tissu
de verre, résine de polyesier, balsa), par.
un type particulier de section d’aile, et en
évitant le plus possible les résistances nui-
sibles. Cette construction a été décrite
dans I’<Aéro-Revue Suisse» en mars 1958,
et aussi dans la publication IV de 'OSTIV.

Type designation FS 24 Phénix
Designers .....covviiiiniiiiiiiiiiiiieeeniinnnns H. Nigele, R. Eppler
Date of first flight of prototype ................... 27 November 1957
Number produced ............ooiiiiiiiiiiiine, 1
Wings
14T m 16.00
Area ...ttt i i e m? 14.36
Aspect ratio ... ...l 17.83
Wing rootchord ............ciiiiiiiiiiiinn... m 1.25
Wing tipchord .......covviiiiiiiiiiienneinnnn.. m 0.53
Mean aerodynamic chord (m.a.c.) ................. m 0.90
WiIng section . .oovuuuiriieeiirviiniinnnrieeneess EC 86 (-3) - 914
Dihedral .......coiiiiiiiiiiiiiiiiiiiienaannn. deg. 2.0
Yichord sweep ......ooiiiiiiiiiiiiiii i deg. —1.37
Aero. tWist TOOL/tIP ...vvvriiiveninnreannnnennnna, deg. 0
Ailerons
S 72 m 2.35
N T PP m? 0.344
Meanchord .............cciiiiiiiiiiiniiinnaa, m 0.15
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Type designation FS 24 Phonix

Max. deflectionup ........covviiiiiiiiiiiiiann., deg. 30
Max deflection down .........covviieeneneiinnn., deg. 15
Mass balance degree .........coviiiiiiiiiiiannn. nil
Mass balance method ........................... none
Horizontal tail
1 OOt m 3.36
Area of elevator and fixed tail .................... m? 1.56
Areaofelevator ...........iiiiiiiiiiiiiiiinn, m? 0.61
Max. deflection up .......ccoviiiiiiiiiiiianianan. deg. 30
Max. deflection down .. ..o vviniiniiiiiiii et deg. 30
Aerofoil section .........ccoiiiiiiiiiiiietiiieans NACA 65-009
Mass balance degree ................0iiiiiiian.. nil
Mass balance method ...............co0viinannn. none
Tail arm (from % chord m.a.c. wing to ¥ chord m.a.c.

tail) oo e et m 4.15
Horizontal tail volume coefficient ................. 0.531
Vertical tail
Areaof finandrudder .............c0iiiiiiennn m? 0.97
Areaofrudder ............ciiiiiiiiiiiiiiaiaan, m? 0.50
ASpPect Tatio ......iiieeiiiiiiiieieniaareieaeas 1.94
Tail arm ..o ovvvtrniiiiininnereeceseoreeeennnns m 4.30
Max. deflection ........ovvveiiiiiiiiiiiiiinan, deg. 30
Aerofoil section ........ociiiiiiiiiiiieiiiiienen NACA 651-012
Mass balance degree .............. ...l nil
Mass balance type..........cooiiiiiiiiiiiiaa, none
Aerodynamic balance ............ciiiiiiiia., none
Fuselage
Max. width .........ciiiiiiiiinnnniniinnnannanss m 0.55
Overall length ..............coooiiiiiiiiiat, m 6.84
Max. cross section . ... ..coevv it iiiiiineeeann m? 0.41
Wetted surface area . ......covvvvveninneennnnnn, m? 8.0
Number seats.....c.oovvviiieiiriiiinniieienennenns 1
Undercarriage type ........coviiiverenennnnnnnnns skid
Lift increasing devices
8 - none
Drag producing devices
0 < airbrakes, bottom of wing
1 m 2.20 .
7. m? 0.49
9% of chord ........iovvviviiiiiiiiiiiiiiiiiann. 20
Location, % of sSpan ......ceiiiineiiiniinnannnnn 65
Is device intended to limit terminal velocity (vertical

dive) to max. permissible I.A.S. ................. yes
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Type designation

FS 24 Phonix

Weights

B 5V U kg
Fuselage ... ...oooi ittt e kg
Tailplane and elevator ...............ccoviiinenn kg
Empty weight .........oiiiiiiiiiiiii i kg
Instruments ...........cciiiiiiiiiiiiiiiiia, kg
Equipped weight .......... . ciiiiiiiiiiiiiin, kg
Max.load ....ooviiiiiiiiii it kg
Max. permissible flying weight .................... kg
Wing loading ........cciiiiiiiiiiiiiniinnnnen, kg/m?

Design standards

Airworthiness requirements to which aircraft has been
bullt ... o

Date of issue of these requirements................

Certificate of Airworthiness ............c0.couo.e.

Design flight envelope
Manoeuvre loads

Factor of safety.................coiiiiiiiinn,
Limiting flight conditions
Placard airspeed smooth conditions ............... km/h
Placard airspeed gusty conditions ................. km/h
Aero-towing speed ........c ittt km/h
Winch launching speed ................ ... L. km/h
Spinning permitted ...........0iiiiiiatiiiiaaann
Foremost and aftmost c.g. positions for which com-
pliance with regulations has been shown or is intended
1D O MLAC v eeevin et ennreassnannsonennsnasens
Straight flight performance

at flying weightof .......... ... .ol kg

No flap or brake

Vformin.sink ........oo it
Viormax. L/D ....ccoiiiiiiiiiiiiiiii i,

Stalling speed .....ovviiiiiiet ittt km/h
Max.L/D .ottt

94.9
58.8

161.7
2.5
164.2
100.8
265.0
18.5

German BVS

1958
yes

v
km/h

proof
load factor

103
196
231
138

4

4

0
—2

140
100
100

90
yes

339, and 409,

265
v v
km/h m/s

69.2 0.53
80.2 0.60
73.5 0.55
85.6 0.68
97.8 0.94
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Type designation Kranich IIT ‘Weihe 50 Olympia Meise 51
Aspectratio ........... 15.6 17.7 1.5
Mean aerodynamic chord

(ma.c)..oovvnnnnnnn.. m 1.16 1.02 1.00
Wing section, root ...... Go 549 Go 549
Wing section, mid ...... Gé 549 Go 549
Wing section, tip ....... M 12 M12
Aero. twist root/tip ..... deg. 8 6.5
Special features trapezoid con- trapezoid trapezoid

struction with construction construction
“‘salmons’’

Ailerons
Type .covviiiiiina. slotted slotted slotted
Span ........ciiiiin.. m 4.2 5.8 3.7
Area ........ciiiinnn. m? 1.54 1.9 1.1
Horizontal tail
Span ......oiiiiiiien, m 3.5 3.5 2.9
Area of elevator and fixed

tail ...l m? 2.32 2.25 2.18
Area of elevator ........ m? 0.96 1.24 0.90
Aerofoil section ......... Go 409 Go 409 sym.
Mass balance degree .. ... — — —
Mass balance method . ... weight-balance | weight-balance
Tail arm (from 1 chord

m.a.c. wing to 1 chord

m.a.c. tail) ............ m 4.7 4.7 4.1
Elevator trimming method trim tab trim tab trim tab
Vertical tail
Area of fin and rudder .. m? 1.68 1.27 1.35
Area of rudder ........ . m? 1.38 0.88 0.78
Aspectratio ........... 0.95 1.05 1.35
Tail arm ............. . m 5.0 5.0 4.5
Aerofoil section ........ sym. Go 409 sym.
Mass balance degree .... — —
Mass balance type....... weight-balance — —
Aerodynamic balance ... yes — —
Fuselage
Max. width ............ m 0.60 0.58 0.58
Overall length .......... m 9.3 8.135 7.3
Max. cross section ...... m? 0.54 0.50 0.48
Number seats and arrange- 2

ment ........00uiiu.n, tandem 1 1
Undercarriage type ..... droppable or droppable wheel droppable wheel

fixed wheel

Wheel diameter ........ cm 40 40 40




Type designation Kranich ITI Weihe 50 Olympia-Meise 51
Lift increasing devices
Type o veiiieniiiennnnn none none none
Drag producing devices DFS Schemp-Hirth DFS
Type cvvvevieeevnnnnnn. airbrakes airbrakes airbrakes
General location ........ top and bottom| top and bottom| top and bottom
of wing of wing of wing

Span ..ol m 2.42 1.76 1.80
Area ......covvvviinnn. m? 0.45 0.42 0.34
%ofspan ............. 11.1 9.8 12
Location, % of chord ... 30 30 50
Is device intended to limit

terminal velocity (verti-

cal dive) to max. permis-

sible IAS ............. yes yes yes
Weights
Wings ....oovveenninnn. kg 180 126
Fuselage ............... kg 135 90
Tailplane and elevator .. kg 11 11
Instruments ........... kg 4 3
Equipped weight ....... kg 330 230 165
Max.load ............. kg 190 105 125
Max. permissible flying

weight ............... kg 520 335 290
Wing loading .......... kg/m? 24.6 18.25 17.0
Design standards
Airworthiness require-

3 H Bauvorschrift Bauvorschrif Bau hrift
ments to Whmh aireraft fﬁraSe;ell;:ugz::ze fiir Segoel;ugzet:;e fﬁ: Sz(’:;;u;zer;e
has been built ......... BVS) (BVS) BVS)

Date of issue of these re-
quirements ...........
Certificate of airworthiness

Design flight envelope
Manoeuvre loads

Point C

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

August 1939
yes

August 1939
yes

August 1939
yes

A\ proof load

km/h factor
126 4
198 4
222 0
163 | —2
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Type designation Kranich ITI Weihe 50 Olympia-Meise 51
Factor of safety ........ 2
v v
Gust loads km/h m/s
Horizontal flight — up gusts 130 10
Horizontal flight — down gusts 130 10
Limiting flight conditions
Placard airspeed ........ km/h
Aero-towing speed ...... km/h 130 110 100
Winch launching speed .. km/h 100 90 80
Cloud flying permitted .. yes yes no
Permitted aerobatic
INANOEUVIES . ....ovuvn.. no no no
Spinning permitted ..... yes no yes
Foremost and aftmost c.g.
positions for which com-
pliance with regulations 18.5%, 289, 309%
has been shown or is in- and and and
tended in 9% m.a.c. .... 37.1% 42.6% 389,
Straight flight performance
at flying weight of ...... kg 520 335 290
v v v v
No flap or brake km/h n:'/s km/h l':/s km/h m/s
V for min. sink ......... 77 0.75 60 0.58 60 0.67
V for max. L/D ........ 90 0.80 70 0.67 70 0.78
97 0.88
114 1.22
130 1.65
Stalling speed .......... km/h 65 55 55
Max. LD ............. 31 29 25
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Germany - Deutschland - Allemagne

Manufacturer:
Entwicklungsgemeinschaft
Haase—HKensche—-Schmetz
Herzogenrath, Merksteiner-Str. 27

Three HKS sailplanes have been built. The
HKS 1/V1 was the first and deserves con-
siderable comment. It epitomizes one of the
main developmental directions taken since
the War. Inspired by Raspet’s work on the
RJ-5 and by other recent developments,
Kensche set out to develop a high-speed,
high-penetration sailplane. He chose the
very high wing loading of 35 kg/m? and, to
retain a flat glide, made every effort to
maintain laminar flow over most of the
wing in the operational regime. In addition,
he minimized the parasite drag. Apart from
detailed refinements such as practised by
Raspet, the HKS has a butterfly tail which
reduces interference and weited area, and
has no ailerons or flaps or wing air brakes
of the types normally used. The upper
surface of the wing is entirely free from
discontinuities and the only break in sur-
face of the under-surface is at 70 %o chord
where the wing warping mechanism causes
a slight slit to be formed. The detail of the
clever wing warping mechanism has been
described elsewhere. Warping supplies not
only lateral control, but also changes in
wing camber as a whole. The wing has 4°
of sweep forward so that the aft pilot may
be seated at the C. G. and still have a good
view.

Es wurden 3 HKS-Flugzeuge gebaut. Der
HKS 1/V1 kam als erster heraus und ver-
dient besondere Aufmerksamkeit; er verkor-
pert einer der Hauptentwicklungsrichtungen
seit dem Kriege. Kensche unternahm, inspi-
riert von Raspets Arbeit am RJ-5 und ande-
ren Neuentwicklungen, die Konstruktion ei-
nes Segelflugzeuges fiir hohe Geschwindig-
keit und Einflug. Er wihlte die hohe Fli-
chenbelastung von 35 kg/m2, und zur Erzie-
lung eines flachen Gleitwinkels suchte er
die Laminarstrémung iiber den gré8ten Teil
des Wirkungsbereichs des Fliigels aufrecht-
zuerhalten. AuBerdem verminderte er den

schidlichen Widerstand. Neben Verbesse-
rungen im einzelnen, wie sie auch von
Raspet angewandt wurden, weist der HKS
zur Verminderung von Stérungen und Ober-
fliche ein Schmetierlingsleitwerk auf; dazu
hat er keine Querruder, Klappen oder
Luftbremsen an den Fliigeln, wie sie ge-
wohnlich verwendet werden. Die Fliigel-
oberfliche ist frei von Unterbrechungen,
und die Unterfliche wird nur in 70 %/ Tiefe
unterbrochen, wo der Fliigelverwindungs-
mechanismus einen schmalen Schlitz bildet.
Einzelheiten des ausgezeichneten Fliigel-
verwindungsmechanismus wurden andern-
orts beschrieben. Die Fliigelverwindung ge-
wihrleistet nicht nur seitliche Steuerung,
sondern éndert die Fliigelwolbung als solche.
Der Fliigel ist 4° nach vorn gepfeilt, so
daB der hintere Pilot im Schwerpunkt
sitzt und immer noch gute Sicht hat.

On a construit trois planeurs HKS.

Le HKS 1/V1 vint d’abord et mérite de
retenir spécialement Pattention; il incarne
I'une des principales directions de déve-
loppement qui se soient manifestées depuis
la guerre. Inspiré par le travail de Raspet
sur le RJ-5 et d’autres développements
nouveaux, Kensche entreprit de consiruire
un planeur pour la haute vitesse et
les vols d’expérimentation. Il choisit la
grande charge alaire de 35 kg/m? et, pour
avoir un angle de plané suffisamment plat,
il s’efforcera de conserver l'écoulement
laminaire sur la plus grande partie de
I'aile. D’autre part il réduisit la résistance
nuisible. Outre les petites améliorations,
telles que celles que Raspet avait aussi em-
ployées, il donna au planeur des gou-
vernes en papillon pour réduire les per-
turbations et la superficie. D’autre part les
ailes ne portent ni ailerons, ni volets, ni
freins d’'un type usuel. Rien n’interrompt
Ia face supérieure de I'aile; quant a la face
inférieure, elle n’est interrompue qu’a 70%
de la profondeur de l'aile, ol le mécanisme
de gauchissement forme une étroite fente.
Les détails de ce mécanisme excellemment
congu ont été décrits ailleurs. Le gauchis-
sement des ailes n’assure pas seulement le
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Der Aufbau des HKS 3 ist gleich wie beim
HKS 1, mit Ausnahme folgender wichtiger
Punkte: Die Fliigelholmenden bestehen aus
einer leichten Legierung, die auf beiden
Seiten an 0,4 mm Sperrholz anzementiert
wird, der iibrige Fliigel aus Holz, aufier
den Spanten im Verwindungsteil des Flii-
gels, die aus Stahl hergestellt sind.

Wihrend der HKS 1 das Rad hinter dem
Schwerpunkt hat, ist dieses beim HKS 3
vor dem Schwerpunkt angebracht. Der
Landefallschirm vom Typ Kostelezky hat
in beiden Fillen 1,3 m Durchmesser.

HKS 3

Il s’agit pour I'essentiel d’'une version plus
petite, monoplace, du HKS 1, avec charge
alaire plus réduite; mais les performances
sont 2 peu prés les mémes. L’expérience
avait montré que, malgré sa grande charge
alaire et la grande vitesse de croisiére, par
conséquent le grand rayon d’action, qui en
résultait, le planeur révélait des faiblesses
dans les concours. Pour pouvoir tourner
en cercle avec d’autres planeurs, il devait

prendre les courbes avec un plus grand
rayon. Cela conduisait dans beaucoup
d’ascendances a de graves insuffisances.
On est donc revenu, avec le HKS 3, a la
charge alaire normale de 26 kg/m2. Les
poids indiqués dans le tableau font état de
30 kg d’eau comme lest, mais on peut aller
jusqu’a 50 kg; poids en vol maximum:
400 kg. Pas de fleche vers I'avant, vu qu’il
s’agit d'un monoplace.

La structure du HKS 3 est pareille a celle
du HKS 1, sauf sur les points suivants,
d’ailleurs importants: les extrémités des
longerons d’aile sont en alliage léger ci-
menté de part et d’autre sur du contrepla-
qué de 0,4 mm, Le reste de I'aile est en bois,
sauf les parois de la partie ot il y a les
ailerons; celles-ci sont en acier.

Pendant que la roue, chez le HKS 1, se
trouve derriére le centre de gravité, celle
du HKS 3 est située avant le centre de gra-
vité. Le parachute d’atterrissage, du type
Kostelezky, a chez les deux types un dia-
meétre de 1,3 m.

Type designation HKS 1/V1 HKS 3
Designer(s) ............ Entwicklungsgemeinschaft Haase-Kensche-Schmetz
Date of first flight of proto-

TYPE tvvviiimannanns July 1953 June 1955
Number produced....... 1 1
Wings
Span .....cieiiiiiinn, m 19 17.2
Area ......... .00l m? 17.79 14.8
Aspectratio ........... 20.3 20.0
Wing root chord ........ m 1.3 1.234
Wing tip chord ......... m 0.58 0.522
Mean aerodynamic chord

(ma.e.) covverinieinn, m 0.99 0.922
Wing section, root ...... ]

Wing section, mid ....... 654,5714 65,,51116
Wing section, tip........ j
Dihedral .......... vev.. deg. 1.5 2.8

1, chord sweep ........ . deg. —4 +1
Aero. twist root/tip ..... deg. 0 0
Length of each section of

WINE .oviiiineinian, m 9.5 8.6
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Type designation

HKS 1/V1

HKS 3

Ailerons

Type covvvnn.... eennas
Span .....iiiiiieieen.n m
Area ....iiiiiiieiinnn. m?2
Mean chord ............ m
Max. deflection up ...... deg.

Max. deflection down . ... deg.

Mass balance degree ....
Mass balance method ...

Horizontal tail

Span (projected) ........ m
Area of elevator and fixed
tail (projected)......... m?

Area of elevator (projected) m?

Max. deflection up ...... deg.
Max. deflection down . ... deg.

Aerofoil section .........
Mass balance degree ....
Mass balance method ...
Tail arm (from 1 chord
m.a.c. wing to 1 chord
ma.c. tail) ............ m
Elevator aerodynamic ba-
lance method .........
Elevator trimming method
Horizontal tail volume

coefficient FH'lm ... .. =
Fty

Vertical tail
Area of fin and rudder ... m?
Area of rudder ......... m?
Aspectratio ...........
Tallarm ............... m
Max. deflection ......... deg.
Aerofoil section .........
Mass balance degree ....
Mass balance type.......
Aerodynamic balance. ...
Special features ........
Fuselage
Max. width ............ m
Overall length .......... m
Max. cross section....... m?
Wetted surface area ..... m?

Number seats and arrange-
ment .......oeoinennns

Camber change of aft part of wing without a slit on the upper surface

7.9
2.34
0.28
13.5
7
none
none

weight in control horn

4.88

none
spring

0.54

1.65
0.73
1:3.6
4.88
17
symm. 149,
30%
weight in control horn
none
none

0.74

8.25

0.64
14.2

2 tandem

7.05

1.81

0.26
12

7
none
none

2,52

1.66
0.73
22
22
symm. 149%,
55%
external bob weight

4.09

none
spring

0.76

1.39
0.62
1:3.24
4.09
26
symm. 149,
55%
external bob weight
none
none

0.62
7.16
0.48
11.47

1
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Type designation

HKS 1/V1

HKS 3

Undercarriage type .....

Wheel diameter......... cm

Lift increasing devices

Retractable nose skid
Low pressure wheel with 2 shock
struts behind ¢ of g

39

Tail skid
Low pressure wheel with 2 shock
struts ahead of c of g

28.5

Type «cvviiiiiiiennn, Flexible wing camber Flexible wing camber
Span .....iiiiiiiien, m 2x%9.0 2% 1742
Area ....oiiviiiiiiinn, m? 2% 2.58 2 x2.00
Mean chord ............ m 0.28 0.26
Max. deflectionup ...... deg. ~ 17 ~ 1
Max. deflection down deg. ~12 ~12
Drag producing devices
Type coovviiieiit, Tail parachute Tail parachute
General location ........ End of fuselage End of fuselage
Area m? 1.31 1.13
Is device intended to limit

terminal velocity (verti-

cal dive) to max. permis-

sible I.A.S. yes/no ..... yes yes
Weights
Wings ........ooovnn. kg 270 145
Fuselage! .............. kg 170 112
Equipped weight ....... kg 440 257
Removable ballast ...... kg — ~30 (water)
Max.load .............. kg 180 83
Max. permissible flying weight kg 620 380
1 Complete withrudders, elevators and fins;
including instruments and equipment.
Wing loading .......... kg/m? solo 29, 2-seat 35 25,7
Design standards
Airworthiness require-

ments to which aircraft

has been built ......... BVS BVS
Date of issue of these re-

quirements ........... 1939 1939
Certificate of airworthi-

ness yes/mo ........... yes yes

: : V km/h Proof load V km/h Proof load
Destgn ﬂ lght envelope Forwalrd rk?aocto‘;a Forvl:)a/rd r;":)cto':a
Manoeuvre loads speed (% ultimate) speed (% ultimate)
Poitt A ..o, o 199 52 125 42
- 6 .

PointB................ S 261 52 214 42
Point C..ovvevennnn at 261 Y 214 — 22
PointD .......covnn... aoat b+ 22 163 — 22
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Type designation HKS 1/V1 HKS 3

Gust loads V km/h m/s V kin/h m/s
2- 130 15.1

Point A................ Solo 139 16.1 125 125
- 261 .5

PointB................ o 261 56 2 6.8
- — 15

PointC................ g:l?t 32} — 86 214 — 6.8

Point Do D | A s

Limiting flight conditions

Placard airspeed smooth

conditions ............ km/h 230 200
Placard airspeed gusty

conditions............. km/h 150 140
Aero-towing speed ...... km/h 150 140
Winch launching speed .. km/h 80 105
Cloud flying permitted

YeS/MOo . ivvtiiiiiaans yes yes
Permitted aerobatic ma-

NOCUVIES .« vovennnnnn. Not normally permitted in Germany
Spinning permitted yes/no yes ' yes
Foremost and aftmost c.g.

positions for which com-

pliance with regulations

has been shown or is in-

tended in % m.a.c...... 30 t0 36% ty 35 t0 40% ty
Terminal velocity with

brakes opened at max. all

up weight from flight

tests (if brakes are speed

limiting) .............. km/h 230 200
Straight flight performance

2- 600 k,

at flying weight of ...... kg Solo 500 kgg 380
No flap or brake V km/h v m/s V km/h vm/s

.. 2-seat 77 0.61
V for min. sink ......... Solo. 72 0.56 66.5 0.53

2-seat 89 0.66
Vfor max.L/D ........ Solo. 80 0.60 77 0.57
1.5 X Vstall........... 2-seat 97.5 0.74
L75X Vstall........... 2-geat 114 0.98
200X Vstall........... 2-seat 130 1.37
Stalling speed .......... km/h |2-seat 65
solo 60 56

Max.L/D .............. 37.2 37.2
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Type designation Lo-100 Lo-150 Goevier
Dihedral ............... deg. 0 0 4.5
1 chord sweep ......... deg. 0 0 0
Aero. twist root/tip ..... deg. 3.0 3.0 3.5
Length of each section 1 section
of wing .........ooiinn m 10.00 7.5 7.0
Special features ........ Elliptic Elliptic

plan form plan form
Ailerons
Type oo, normal unslottednormal unslotted slotted
Span ......iiiiiii i, m 2.81 3.17 4.5
Area .........iiiennn m? 1.36 1.84 3.1
Mean chord ............ m 0.24 0.19
Max. deflection up ...... deg. 30 30 45
Max. deflection down ... deg. 20 20 20
Horizontal tail
Span ...............l m 2.70 2.70 3.20
Area of elevator and
fixed tail .............. m? 1.50 1.50 2.50
Area of elevator ........ m? 0.49 0.49 1.10
Max. deflection up ...... deg. 22 22 22
Max. deflection down ... deg. 22 22 16
Aerofoil section ......... G6. mod. Gé. mod. symmetrical
Tail arm (from Y chord
m. a. c. wing to
14 chord m. a. c. tail) ... m 3.14 3.27
Elevator trimming method spring on stick | spring on stick none
Vertical tail
Area of fin and rudder .. m? 0.57 0.57 1.70
Area of rudder ......... m? 0.39 0.39 1.05
Aspectratio ........... 0.66 0.66
Taillarm ............... m 3.59 3.62
Max. deflection ......... deg. 29 29
Aerofoil section ........ G6. mod. G6. mod. symmetrical
Fuselage
Max. width ............ m 0.63 0.63 0.85
Overall length .......... m 6.15 6.15 6.24
Max. cross section ...... m? 0.42 0.42 1.10
Number seats and
arrangement ........... 1 1 2
side by side
Undercarriage type ..... fixed wheel fixed wheel fixed wheel
and skid and skid and skid

Wheel diameter......... 28 28 38
Lift increasing devices .
TYPE ¢ vevevrenneennnes Trailing edge Trailing edge none

flaps and droop- flaps

able ailerons
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Type designation Lo-100 Lo-150 Goevier
Span ......ciiiiiiinn., m 1.95 3.58
Area .................. m? 0.82 1.22
Mean choxd............. 0.21 0.18
Max. deflection up ...... deg. 8 8
Max. deflection down ... deg. 55 55
Drag producing devices
Type ccvevvivennan.... none spoilers wing airbrakes
General location ........ — top of wing | top and bottom

of wing

Span .......iiiine.... m — 1.20 0.72
Area .................. m? — 0.19 0.16
%ofspan ............. — 16 11
Location, % of chord ... — 41
Weights
Wings! ........... ... kg 76 121 120
Fuselage? .............. kg 67 67 112
Tailplane and elevator .. kg 7 7 10
Empty weight® ......... kg 150 195 242
Instruments............ kg 3
Equipment............. kg 5 5
Equipped weight ....... kg 155 200 245
Max.load .............. kg 90 1108 110 165
Max. permissible flying
weight ................ kg 245%  265° 310 410
Wing loading (max.) .... kg/m? 22,5 24.3 28.4 21.6

Design standards

Airworthiness requirements to
which aircraft has been built. .
Date of issue of these

requirements ..............

Category of certification .....

Design flight envelope
Manauvre loads

Limiting flight conditions
Placard airspeed

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

Bauvorschriften fiir Segelflugzeuge

October 1952

full aerobatics normal normal
and

normal flight

v n v n v n
km/h km/h km/h

® ) Q]
290 190 200 175
225 150 150 110
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Type designation

Lo-100

Lo-150 Goevier

Aero-towing speed
‘Winch launching speed ..
Cloud flying permitted ..
Permitted aerobatic
manceuvers
Spinning permitted
Foremost and aftmost c. g.
positions for which comp-
pliance with regulations
has been shown or is
intended in % m. a. c.

Straight flight performance
at flying weight of ...... kg

225
140

239, and 349%

150
100

yes

150
125

110

80
no
none none

no

229 and 31,6% | 38,2% and 439,

265 310 410

km/h

m/s km/h m/s km/h m/s

No flap or brake

V for min. sink
V for max. L/D

72
85

0.80
0.94

86
105

0.68
0.86

60
70

0.90
0.97

1 with struts, controls, flaps and brakes

3 to include any fixed ballast

4 for aerobatic flight

5 for normal flight

¢ according to BVS stress classification 3
7 according to BVS stress classification 2

2 complete with rudder and fin, less instruments and equipment

25 34 20

Manufacturer: Wolf Hirth GmbH

Kria

The Kria is a fibreglass sailplane that was
still under construction in April 1958. It
has a 35° butterfly tail.

Kria

Flugzeug aus Fiberglas, im April 1958 noch
im Bau. 350 Schmetterlingsleitwerk.

Kria

Planeur en fibre de verre, encore en cons-
truction en avril 1958. Empennage papil-
lon a 35°.

kg

Wings: span 11.9m; area 9.88 m?; aspect
ratio 14.33; m.a.c. 0.83 m; wing section
STE 961—516
Ailerons: span 1.7 m; max. deflection up
and down 30°

V tail: total area 1.9 m?; tail arm 4.4 m

Fuselage: length 6.85 m; width 0.55 m; max.
cross section 0.37 m?; wetted surface area
7.5 m?

Airbrakes (bottom of wing): span 2.05 m;
20 % of chord


















Bergfajke

Type designation Zugvogel | 1.Spatz5s | Sperber 5 Specht
Wings
Span ..........ea, m 17.00 15.00 14.20 16.60 13.50
Area .................. m? 14.48 11.70 17.40 17.70 16.60
Aspectratio ............ 20.0 19.0 11.6 15.6 11.0
Wing root chord ........ m 1.20 0.99 1.35 1.51 1.35
Wing tip chord ......... m 0.40 0.36 0.94 0.65 1.00
Taper ratio ............ 3.0 2.75 1.5 2.3 1.35
ng section, root ...... 632 6l6 Mii-Profil Mii-Profil Mii-Profil Mii-Profil
. 149, 149, 14.59 149
Wing section, mid ...... 63, 615 | Mii-Profil | Mi-Profil | Mi-Profil | Mi-Profil
149, 149, 14.59, 149
Wing section, tip........ 63, 614 | Mi-Profil | Mu-Profl | Mi-Profil | Mi-Profil
mod., 149, 149, 14.5% 149,
Dihedral ............... deg 2.5 2.5 2.0 3.5 2.0
1 chord sweep ......... deg. 0 0 0 -4 0
Aero. twist root/tip ..... deg. 0 0 0 0 0
Length of each section of
wing (disassembled) .. ... m 8.56 7.55 7.12 8.35 6.75
Ailerons
Type covvviviiiienn.. Inset Inset Inset Frise Inset
hinge hinge hinge hinge
Span ........iiiian, m 2.50 3.06 3.20 3.80 3.45
Area .....oiiiiiiiiiann m? 1.17 1.35 1.92 0.98 1.90
Mean chord ratio........ 0.36 0.46 0.25 0.32 0.25
Max. deflection up ...... deg. 28 29 26 28 26
Max. deflection down .... deg. 9030” 7045 9015” 8040” 8020’
Horizontal tail
Span .......oieiiiiel m 2.60 2.40 2.40 2.80 2.40
Area of elevator and
fixedtail ............... m? 1.81 1.34 1.94 2.00 1.94
Area of elevator ........ m?2 0.83 0.69 0.96 1.00 0.96
Max. deflectionup ...... deg. 200 19030’ 19015” 230 21030"
Max. deflection down .... deg. 200 23030’ 190157 230 21030"
Aerofoil section . ........ 63,012 |Symmetrical | Symmetrical | Symmetrical | Symmetrical
Tail arm (from %} chord
m.a.c. wing to 1, chord
ma.c tail) ............. m 3.76 3.36 3.88 4.115 3.91
Elevator trimming method tab - tab spring -
at stick
Horizontal tail volume
coefficient . . ............ 0.56 0.385 0.346 0.43 0.365
Vertical tail
Area of fin and rudder ... m? 1.36 0.84 1.03 1.15 1.03
Area of rudder ......... m? 0.83 0.54 0.75 0.90 0.75
Aspectratio ............ 1.85 1.5 1.65 1.4 1.65
Taillarm ............... m 4.195 3.88 4.61 4.865 4.56
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Type designation Zu%;i)gel L-Spatz-55 Sperber Beﬁg/f;;k € Specht
Max. deflection ......... deg. 29040’ 390 320 290 320
Aerofoil section ......... 63,012 |Symmetrical | Symmetrical | Symmetrical | Symmetrical
Fuselage
Max, width ............ m 0.60 0.58 1.03 0.60 0.60
Overalllength .......... m 7.10 6.25 7.40 8.00 7.42
Max. cross section....... m? 0.51 0.52 0.95 0.67 0.68
Number seats and 1 1 2 2 2
arrangement ide-by-sid tand tand
i kid, dropp- | skid, wheel kid and kid and skid and
Undercarriage type ..... Tble wheels | “optional | fixed wheel | fixed wheel | fixed wheel
Wheel diameter......... cm 30. 26. 31. 31. 31.
Special features......... Rear seat
accessible
through door
Lift increasing devices under wing
Type «covviiiiiiinnnnn, none none none none none
Drag producing devices
Schempp-
Type .o, . ifl[)i:at]l:es airlgfaies spoilers ai:lziies spoilers
Span .....ciiiiiinnn. m 1.10 0.99 0.79 1.40 0.79
Area ......coiiviiinnnn m? 0.43 0.40 0.11 0.57 0.11
Percentage of span ...... 13 13 11 17 12
Location, percentage of
chord ........... ... 50 50 11 50 11
Is device intended to
limit terminal velocity
(vertical dive) to max.
permissible I.A.S. . yes yes no yes no
Weights
Wings! ............. ... kg 154 94 128 148 123
Fuselage® .............. kg 83 53 82 90 75
Tailplane and elevator ... kg 6 6 8 8 8
Empty weight? ......... kg 243 153 218 246 206
Instruments ............ kg 2 2 2 4 4
Other equipment ....... kg - - - - -
Equipped weight ....... kg 245 155 220 250 210
Removable ballast ...... kg - - 6 - -
Max.load .............. kg 120 110 180 190 180
Max. permissible flying
weight................. 365 265 400 440 390
Wing loading (max.)..... kg/m2 25.2 22.6 23.0 24.8 23.5
Design standards

Airworthiness requirements to which aircraft has been built : Deutsche Bauvorschriften

fiir Segelflugzeuge

Date and issue number: Ausgabe 1939, Nachdruck 1951
Category of certification: Beanspruchungsgruppe 2
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1 With struts, controls, flaps and brakes

3 To include any fixed ballast

2 Complete with rudder and fin less instruments and equipment

Type designation Z“gﬁ’; gel L-Spatz-55 Sperber BeIrIg/fsa;ke Specht
Proof Proof Proof Progf v Il’rogf
1 1 \4 load | V [load| V |load | V | loa oa

Deszgn ﬂlght envelope km/h fa?:or km/h fa?:‘:or km/h fa‘:ior km/h |factor [ km/h | factor
Manceuvre loads a n n n n
Point A . . . . . . . 122 4| 13 4 | 184 4 | 113 4| 118 4
Point B . 229 4| 217 4 | 230 4| 217 4 1221 4
Point D . 160 | -2 | 154 | —2 | 157 | -2 | 154 [ -2 | 156 | -2
Factor of safety (ultimate load/proof load) 2. 2. 2. 2. 2.

v v v v v v v v v v
Gust Loads km/h | m/s | km/h| m/s | km/b| m/s |km/h| m/s | km/h| m/s
Point A . 142 | 10. | 130 | 10. [ 144 | lo. | 130 [ lo. | 143 | 10.
Point D 142 | -10. | 130 [-10. | 144 | -10. | 130 |-10. | 143 [ -Io0.
Limiting flight conditions
Placard airspeed smooth )
conditions ............. km/h 200 180 170 160 170
Placard airspeed gusty
conditions ............. km/h 140 110 130 120 130
Aero-towing speed ...... km/h 140 110 130 120 130
Winch launching speed .. km/h 100 90 90 85 90
Cloud flying permitted . .. yes yes no yes no
Permitted aerobatic
ManCeuvers ............ none none none none none
Spinning permitted ..... yes yes yes yes yes
Foremost and aftmost c.g.
positions for which com-
pliance with regulations 229, 189, 189, 159, 189,
has been shown or is and and and and and
intended in percentage m.a.c. 429, 389, 349, 33.7% 349,
Terminal velocity with
brakes opened at max. all
up weight from flight tests km/h 210 200 - 205
Straight flight performance
at flying weight of ...... kg 320 250 400 410 390

v A4 v \4 v
No flap or brake km/h ;:/s km/h m/s kn/h | m/s km/h m‘;s km/h mys
V for min, sink . ., . ., . 67 | 058 62| 0.64| 68 [ 093| 72| 0.72| 68 | 0.87
V for max, L/D 80 [ 065 73] 070| 75| 1.10| 80 | 078 75 | 1.04

90 0.78 80 0.8 90 0.9

105 1.03 95 1.1 105 1.2

120 | l42| 110 | 1.6 120 | 1.6
Stalling speed .......... km/h 58 50 54 60 55
Max.L/D .............. 35 29 19 28 20
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Type designation Kaiser Ka3 | o !{(ii?l:el;ler Ka 2 leilllninl-l Rh;fx:dler
Wing section, root ....... Go6 549 | 63-618 | G 533 | G& 533 Go 533
169 169% 15.7% 169%
Wing section, mid ....... Go6 549 | 63-614 | G533 | Go 533 G6 533
169, 149, 15.7% 149,
Wing section, tip ........ G5 549 | Joukow- | G6 533 | Go 533 Go 533
169% sky 129% 129, 12.5% 149,
Dihedral ............... deg. 2.5 3.0 2.5 2.5 4.0
Y, chord sweep .......... deg. 0 1.5 6.0 0 6
Aero. twist root/tip ...... deg. 5.8 3.5 1.0 1.0 3.0
Length of each section
ofwing .......oounvnnn m 5.0 1.5 7.53 6.2 8.03
Ailerons
Type (e. g. slotted, frise,
inset hinge, plain) ...... plain plain plain plain plain
Span .....iiiiiiiiian, m 2.05 2.15 2.95 2.90 2.95
Area ............ ... m? 0.6x2 | 043x2 | 0.8x2 0.95x2 | 0.8x2
Mean chord ............. m 0.3 0.2 0.27 0.33 0.27
Max, deflectionup ....... deg. 30 30 30 25 30
Max. deflection down .... deg. 12.5 12 15 10 15
Mass balance method nil nil nil nil nil
Horizontal tail
Span .......ooiiiiian, m 2.0 2.8 3.0 2.7 3.0
projection
Area of elevator and
fixed tail .............. m? 1.8 1.61 2.25 2.32 2.25
Area of elevator ......... m? 0.88 0.64 1.04 1.06 1.04
Max. deflection up ....... deg. 17.5 * 20 20 30 20
Max. deflection down .... deg. 17.5 * 20 20 20 20
Aerofoil section .......... sym. 129%(sym. 129%]|sym. 12%|sym. 129, sym. 129,
Mass balance method .... nil nil nil nil nil
Tail arm (from Y chord
m. a. ¢. wing to ¥ chord
m.a.c tail) ........... m 3.4 3.67 4.4 4.03 4.4
Elevator aerodynamic
balance method ........ nil nil nil nil nil
Elevator trimming method nil spring nil spring trim
trim or trim tab
trim tab
Horizontal tail volume
coefficient ............. 0.445 0.4 0.335 0.39
Special features ......... V-tail
370
Vertical tail
Area of fin and rudder ... m? 1.07 1.15 1.13 1.21
Area of rudder .......... m? 0.64 0.66 0.85 0.69
Aspectratio ............ 1.81 1.59 1.5 1.74
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Type designation Kaiser Ka3 RhI;:sgger Ka 2 lenabe Tt | Ruduadier
Taillarm ................ m 3.96 4.95 4.64 4.95
Max. deflection .......... deg 30 30 30 30
Aerofoil section .......... sym. 12%/sym. 12%|sym. 12%/|sym. 129,
Mass balance type ....... horn nil nil nil

weight
Aerodynamic balance .... horn
Fuselage
Max. width ............. m 0.6 0.6 0.7 0.68 0.7
Overall length ........... m 5.45 6.66 8.15 7.3 8.15
Max. cross section ....... m? 0.47 0.47 0.61 0.68 0.61
Wetted surface area ...... m? 8.5 10.15 13.0 13.0 13.0
Number seats and
arrangement ........... 1 1 2 2 2
tandem | tandem | tandem
Undercarriage type ...... skid |wheelwith| fixed fixed fixed
brake wheel wheel wheel
and skid | and skid | and skid
Wheel diameter ......... cm 30 38 30 38
Special features ......... steel tube steel tube | steel tube
fuselage fuselage | fuselage
Lift increasing devices none none none none none
Drag producing devices
Type (e. g. spoilers, wing
airbrakes, tail parachute, spoilers wing wing spoilers wing
fuselage airbrakes) ...... airbrakes | airbrakes airbrakes
General location (e. g. top top of both both top of both
of wing, bottom of wing, wing sides sides wing sides
fuselage) ............... of wing | of wing of wing
Span ........ e resae m 0.6 1.0 1.2 0.9 1.2
Area (total) ............. m? 0.12 0.35 0.45 0.25 0.45
9% of span
(where applicable) ...... 12.0 13.3 16.0 13.8 15.0
Location, %, of chord
(where applicable) ...... 40 44 38 36 38
Is device intended to limit
terminal velocity (verti-
cal dive) to max. permis-
sible I. A. S. yes/no ..... no yes yes no yes
Weights
Wings (1) ...oovvinnnn.. kg 43 110 133.5 100 160
Fuselage (?) ............. kg 65.5 108.5 97.5 112
Tailplane and elevator ... kg 6.5 9.5 10 10
Empty weight 3) ........ kg 98.5 182 251.5 107.5 282
Instruments ............ kg 1.5 3 2.5 2.5 2.5
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Type designation Kaiser Ka3 Rh1§:szget Ka 2 lel:sfenil Rhgn:dler
Equipped weight ........ kg 100 185 254 210 284.5
Max. load ............ .. kg 95 115 200 190 200
Max. permissible flying

weight ........... ..., kg 195 300 460 400 484.5
Wing loading max. ...... kg/m? 19.5 24.2 27.4 24.5 27.3
Design standards
Airworthiness requirements

to which aircraft has German | German | German | German | German
beenbuilt ............. BVS BVS BVS BVS BVS
Date of issue of these
requirements ........... August 1939 | August 1939 August 1939 [ August 1939 | August 1939
Certificate of Air-
worthiness yes/no ....... yes yes yes yes yes
Proof Proof Proof Proof Proof
Design flight envelope Vh f]oad kmvh floa:d knYh fload . Vll floatd k:h f]o&:d
Manoeuvre loads km/ a:ltor / atr:‘ or / 31'3:01‘ m/ a(':' or / a; or
Point A .....coovieniie mo| 4 |2z | 4 |15 | a4 126 ] a7 124 4
Point B ............. cee 200 | 4 | 2265 4 |238 | 4 |208| 47| 236 | 4
Point C ...... N 219 | o [ 250 o |266 ) o [172| -23 ] 264 0
Point D ................ 143 | -2 | 158 | -2 | 168 | -2 | 208 | -23 | 167 | -2
Factor of safety ......... 2 2 15 2
v v v v v v v v v v
Gust loads km/h| m/s |km/h| m/s |km/h]| m/s [km/h| m/s |km/h| m/s
100 | 410 | 140 | £10 | 130 | +10 130 | +10
Limiting flight conditions
Placard airspeed
smooth conditions ...... km/h| 160 200 200 170 200
Placard airspeed
gusty conditions ........ km/h| 100 140 130 120 130
Aero-towing speed ....... km/h| 100 140 130 120 130
Winch launching speed ... km/hi 90 100 100 90 100
Cloud flying permitted ... no yes no
Spinning permitted ...... no yes yes yes yes
Foremost and aftmost c.g.
positions for which compli-
ance with regulations has 31% 19.39% 28.6% 26.6% 259%
been shown or is intended and and and and and
in % m.a.c ... 369, 409, 46.49, 40.5%, 469%,
Terminal velocity with
brakes opened at max. all
up weight from flight tests
(if brakes are speed limit-
ng) ......... e, km/h 230
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Ly 542-K Stosser

Zweisitziges Flugzeug fiir Kunstflug, mit
kleiner Spannweite. Charakterisiert durch
die moderne Anwendung der Vorwiirts-
pfeilung, zur Verbesserung der Sicht des
zweiten Piloten, der annihernd im Schwer-
punkt sitzt. Querruder mit geringer Tiefe
(8 cm), aber iiber die ganze Spannweite
und mit einem Ausschlag in beiden Rich-
tungen von 60°. Der Konstrukteur er-
wihnt, dafl eine gewisse Ansaugung der
verwirbelten Grenzschicht vorhanden ist,
gibt aber keine Einzelheiten. Das Flugzeug
ist in normaler Holzkonstruktion gebaut.
Fliigeloberseite ginzlich mit Sperrholz be-
plankt, Fliigelunterseite nur von vorn bis
zum Holm, hinten stoffbespannt.

Ly 542-K Stésser

Biplace d’acrobatie, de pelite envergure.
Caractérisé par l'emploi moderne de la
fleche négative, pour améliorer la vue qu’a
le second pilote, assis a peu preés au centre
de gravité. Aileron de peu de profondeur
(8 cm), mais s’étendant sur toute I’enver-
gure et permettant de part et d’autre un
écart de 60°. Le constructeur mentionne,
mais sans donner de détails, une certaine
aspiration de la couche limite tumultueuse.
Construction de bois normale. Face supé-
rieure de l'aile entiérement recouverte de
contreplaqué, face inférieure seulement du
bord d’attaque jusqu’au longeron; le reste
est entoilé.

Type designation

Designer
Date of first flight of prototype

Wings
Span
Area
Aspect ratio
Wing root chord
Wing tip chord

Wing section

1, chord sweep
Aero. twist root/tip

Ailerons

Max. deflection up

Mass balance method
Horizontal tail
Span

Area of elevator
Max. deflection up

Number produced ........................

Mean aerodynamic chord............... -

Dihedral ...........0iiiiiiiiiiiiinnnan,

Max. deflectiondown .....................

Area of elevator and fixed tail .............

Ly 542-K Stosser
....... Ing. Paul Liity
....... 11 August 1955
....... 1
....... m 12.80
....... m? 14.0
....... 11.7
....... m 1.66
....... m 0.55
eeeeas m 1.10
....... Gé 549
....... deg. 1.5
....... deg. —5
e deg. 2.5
....... plain
....... m 2.90
....... m? 0.58
....... m 0.10
....... deg. 60
....... deg. 60
....... external
....... m 2.80
....... m? 2.11
....... m? 0.91
....... deg. 25
....... deg. 22.5

Max. deflectiondown .....................
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Type designation

Ly 542-K Stosser

Vertical tail

Areaof finandrudder .......................... m?
Areaof rudder ...............ccoiiiiiiiiiae, m?
Max. deflection .......c.coiviuinrernnenneneaannenn deg.
Fuselage
Max.width ..........ccoiiiiiiiiiiiiii e, m
Overalllength .......ocovviiiiiiniiiineennnen, m
Number seats and arrangement ...................
Lift increasing devices
157 <1
S T m
Drag producing devices
11157 1
') 1 A PPN m
Location, % of chord ................cciiiiaaa..
Is device intended to limit terminal velocity to max.
permissible LAS.? ... o oiiiiiiiiiiii
Weights
WIngS o oet ittt e e kg
Fuselage .....covvviviiiiiiiiiiiiiiniiiinnn, kg
Tailplane and elevator .........ccoovveeninneennn kg
Empty weight .....oooiiiiiiiiiiiiiiiiiiieiie kg
Instruments .........ciiiiiiiiiiiiiiiiiiiaeen kg
Equipped weight ...........cooviiiiiiiiiiiia, kg
Max.load . ... .oivi ittt i it iiae s kg
Max. permissible flying weight .................... kg
Wing loading ........coviiiiiiiiiiiiiiieinnn, kg/m?
Design standards
Airworthiness requirements to which aircraft has been
buillt ...
Date of issue of these requirements................
Limiting flight conditions
Placard airspeed, smooth conditions ............... km/h
Placard airspeed, gusty conditions................. km/h
Aero-towing speed ...... .. i, km/h
Winch launching speed...........oooviiviennnen.. km/h
Cloud flying permitted........ccoovviiiverennennn
Permitted aerobatic manoeuvres ..................

Foremost and aftmost c.g. positions for which com-
pliance with regulations has been shown or is intended
b T T

1.157
0.788
30

0.68
7.8
2 tandem

sucking-off of the turbulent
boundary layer

2.40

wing airbrakes
1.10
40

no

166
108
14
288
7
295
180
475
33

fully aerobatic
(strength group 3, use group K)
1955

300
200
160
110
yes
fully aerobatic

26.6% and 419,
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Type designation

Ly 542-K Stdsser

Straight flight performance

V for max. L/D

at flying weight of .............. ... ... Ceeen eee

Vformin.sink ...........ccoiiiieniun...

Stalling speed .............. . i,
Max. L/D oot

kg 475

km/h m/s

........ 80 0.9
........ 88

........ km/h 60
........ 26

Manufacturer:
Moewe Flugzeughbau
Augsburg
Designer:

Heini Dittmar

Condor 4

The Condor 4 is the result of many years’
development by Heini Dittmar, which be-
gan with the Condor 1 with its strutted
wing. The Condor 3 was developed some
years later with a cantilever wing and the
two-seat Condor 4, which has essentially
the same layout, first flew in 1953. It is of
normal wooden construction; most of the
wing aft of the spar is fabric covered.

Wings: span 18.0 m; area 21.3 m?; aspect
ratio 15.2; wing root chord 1.5; mean
aerodynamic chord. 1.18; wing section,
root Go6 532; tip NACA 0012; dihedral 09
Ailerons: total area 3.0 m?

Hcrizontal tail: area of all moving tail
1.85 m?

Fuselage: max. width 0.58 m; overall length
8.4 m; max. cross section 0.50 m?
Weights: empty 300 kg; equipped 358 kg;
max. load 200 kg; max. permissible flying
weight 520 kg; wing loading 24 kg/m?
Limiting flight conditions: placard air-
speed, smooth conditions 170 km/h; placard
airspeed, gusty conditions 100 km/h
Straight flight performance at flying
weight of 500kg: min. sink 0.71 at
70 km/h; max. L/D 30 at 80 km/h
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Condor 4

Das Ergebnis langjihriger Entwicklungs-
arbeiten durch Heini Dittmar, welche mit
dem abgestrebten Condor 1 begannen. Der
Condor 3 folgte einige Jahre spiter mit
freitragendem Fliigel; der zweisitzige Con-
dor 4, der grundsitzlich die gleichen
Eigenheiten aufweist, flog erstmals 1953.
Normale Holzkonstruktion; der groBte Teil
des Fliigels hinter dem Holm ist stoffbe-
spannt.

Condor 4

C’est le résultat de longues années de dé-
veloppement par Heini Dittmar, qui a com-
mencé par le Condor 1 haubané, Le Con-
dor 3 a suivi quelques années plus tard,
avec aile en porte 4 faux; le biplace Con-
dor 4, qui fondamentalement a les mémes
qualités, a volé pour la premiére fois en
1953. Construction de bois normale; la
plus grande partie de l'aile derriére le lon-
geron est entoilée.
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Kranich 11

The- Kranich II is a well-known pre-war
sailplane designed by Hans Jacobs for ad-
vanced training. It is of all wood construc-
tion with fabric covered wing.

Kranich I1

Bekanntes Flugzeug der Vorkriegszeit fiir
héhere Schulung, konstruiert von Hans Ja-
cobs, Holzkonstruktion mit tuchbespann-
tem Fliigel.

Kranich 11

Planeur connu d’avant la guerre, prévu
pour la formation supérieure, construit par
Hans Jacobs. Construction en bois, ailes
entoilées.

e

Doppelraab V-5

The Doppelraab series began in 1950/51 as
a small two-seat trainer. The instructor sits
immediately behind the pupil and uses the
same aileron and elevator controls but
separate rudder control. The fuselage is of
steel tube, fabric covered. It has a single
spar, wood wing.

Doppelraab V-5

Die Doppelraab-Serie begann 1950/51 mit
einem kleinen zweisitzigen Schulungsflug-

zeug. Der Fluglehrer sitzt unmittelbar hin-
ter dem Schiiler und betitigt dasselbe Ho-
hensteuer und Verwindung, aber ein eigenes
Seitensteuer. Tuchbespannter Stahlrohr-
rumpf; holzerner, einholmiger Fliigel.
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Doppelraab V-5

La série Doppelraab a commencé en 1950-51
par un petit biplace d’école. L’instructeur
est assis droit derriére I’éléve et a en com-
mun avec lui la commande de profondeur
et celle des ailerons. En revanche, il dispose
de sa propre commande de direction. Fuse-
lage en tubes d’acier avec entoilage, ailes
de bois 4 un seul longeron.

%_ﬁ
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Nipp Bremen-Lane

The Nipp Bremen-Lane is an all metal
2-seat training sailplane designed for series
production.
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Nipp Bremen-Lane

Zweisitziges Ganzmetall-Schulungsflugzeug,
fiir den Serienbau konstruiert,

Nipp Bremen-Lane

Biplace d’école, entiérement en métal, prévu
pour la fabrication en série.

Greif 1

The Greif I is a medium performance single-
seat trainer with wood wing, fabric covered.
The fuselage pod is of steel tube, fabric
covered; the tail boom is aluminium.

Greif 1

Einsitziges Schulungsflugzeug fiir mittlere
Leistung. Holzfliigel mit Tuchbespannung.
Boot aus geschweiitem Stahlrohr, mit
Tuchbespannung, Leitwerktriger aus Alu-
minium.

Greif l

Monoplace d’école pour performances
moyennes. Ailes entoilées en bois. Coque
de tubes d’acier soudées, avec entoilage;
les supports des gouvernes sont en alu-
minium.
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Greif I

The Greif III is a two-seat medium per-
formance trainer. It has a steel tube fuse-
lage, fabric covered and an aluminum tail
boom.

Greif 111

Zweisitziges Schulungsflugzeug fiir mitt-
lere Leistung. Stahlrohrrumpf mit Tuch-
bespannung; Leitwerktriager aus Alumi-
nium,

Greif 111

Biplace d’école pour performances moyen-
nes. Fuselage en tubes d’acier avec entoi-
lage; supports des gouvernes en aluminium.

Greif V-DSG

The Greif V is an open cockpit two-seat
trainer with construction similiar to the
Greif III.

Greif V-DSG

Zweisitziges Schulungsflugzeug mit offener
Kabine. Ahnlich gebaut wie der Greif III
Greif V-DSG

Biplace d’école & cabine ouverte. Construc-
tion analogue a celle du Greif III.



Nj .
L . 1- PP : . Greif
Type designation Kranich 11{ DoPRels Bremen- | Greif I | Greif I vopa
Greif
Manufacturer .......... Wolf Hirth| E.Nipp | Flogzeug-
an
Address ............... N';};:;n /| Bremen |Rendsburg
. H . Nipp, Eil H H H
DeSIgner(s) ------------ Ji a::bss Fritz Raab l)Lpane o Hollfae‘fier Holl;;ll:ler Hollfae‘fler
Date of first flight of proto-
2+ N 1935 1951 1952 1953
Number produced ...... 2 5 1 1
Wings
Span .....iiiiiiiiinan. m 18.0 12.76 | 16.00 | 13.60 | 16.00 | 13.00
Area ........000v0nnnn m? 22.7 18.0 21.00 | 14.65 | 17.80 | 21.00
Aspect radio ........... 14.3 9.0 12.2 13.4 13.8
Wing root chord........ m 1.6 1.54 1.41 1.65 1.70
Wing tip chord ........ m 0.68 0.80 0.70 1.70
Mean aerodynamic chord
(ma.c)oeoevinnnnnn. m 1.26 1.42 1.10 1.18 1.70
Dihedral .............. deg. 0 0 2.0 2.0
Sweep......oiiinnnnnn. deg. +2 0 0 -10.0 | -7.7
Aero, twist root/tip ..... deg. — 3.5 0.75 0.75 0.75
Wing section (root) ..... 65535 [G5 550/629| laminar | G5 404
Ailerons
Type..ocoeviiiiiiinen, plain | plain | plain | plain
Area ................. m? 2.13 2.66 1.30 1.75 2.60 2.80
Horizontal tail
Area of elevator and fixed
tail ...oovinniaies, m? 2.21 2.68 | V-tail 1.85 1.85 2.52
Area of elevator ....... m? 1.0 1.09 0.85 0.85 1.32
) : . i- i-| NACA i-
Aerofoil section ........ ‘Ym::]e‘“ stc’:f'" Gors. | Yt
Vertical tail
Area of fin and rudder .. m? 1.37 1.46 1.11 1.11 1.29
Area of rudder ......... m? 1.0 1.07 0.66 0.66 0.84
Aerofoil section ........ symmetri- | symmetri- symmetri-
Fuselage
Max. width ............ m 0.62 0.58 0.58 0.58
Overall length.......... m 1.1 6.90 6.78 6.95 7.80 7.40
Max. cross section . ..... m? 1.0 0.61 0.64
Numberseats and arrange- 9 ) 9 1 2 2
MEeNt..covernnnnnnnnns tandem tandem (side by side tandem tandem
Undercarriage type skid  |fixed wheel|fixed wheel| ~wheel fixed wheel
dro{palble and skid | and skid and skid
‘wheels
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Ni ;
Type desiguation Kranich 11| Doprels Biegsn. Greif1 | GreitIml | (Croit.
ane
Lift increasing devices
Type....ooviviinnnnnn. none none none none
Drag producing devices ) ) .
Type..ooviiiiiiiiiis, ’Yin§p< .Yin;g” rbrok irbrakes | airbrakes | 7On¢
General location......... topand | topand | topand | top and | top and
bottom bottom bottom bottom bottom
of wing of wing of wing of wing of wing
Area ..........ii0ll. 0.32 0.40 0.55
Weights
Equipped weight . ...... kg 185 290 230 170 240 210
Max.load ............. kg 165 160 200 105 200 180
Max. permissible flying
weight ............... kg 350 465 430 275 400 390
Wing loading .......... kg/m? 19.4 20.5 20.5 18.8 23.6 18.5
Design Standards
Airworthiness require-
ments to which aircraft
has been built ... Cgpa | Sgman | Sgmen | Gogman oo pormi| s g
category 2 | category 2 | category 2 | category 2
Date of issue of these re-
quirements ........... 1939 1939 1939 1939
Max. ultimate load factor g 8 8 8 8
Limiting flight conditions
Placard airspeed........ km/h 175 140 220 175 180 150
Aero-towing speed ...... km/h 100 110 165 115 110 100
Winch launching speed .. km/h 80 85 110 80 80 85
Permitted aerobatic ma-
NOGUVELS «.vovverrnnnn. none none none none
Spinning permitted yes/no yes no yes yes
Straight flight performance
at flying weight of ..... kg 465 350 275
v v v v \4 v v v v v v v
km/h( m/s |km/h| m/s [km/h} m/s [km/h| m/s |km/h| m/s km/h| m/s
V for min. sink ........ 0.69| 58 [0.85 10 0.75 0.72 11
Vformax. L/D ........ 65
Stalling speed ......... ~48
Max.L/D.............. 23.6 20 22 23 26 14




Germany - Deutschland - Allemagne

Grunau Baby Iib

Grunau Baby 111

Grunau Baby I1b and 111

The Grunau Baby is a well-known single-
seat trainer originally designed in 1932, It
is of all wood construction, with fabric
covered wing. The Grunau Baby III is a
postwar development of the Baby IIb,

Grunau Baby I1b und 111

Bekanntes einsitziges Schulungsflugzeug
mit Baujahr 1932. Es ist vollig als Holzkon-
struktion gebaut, mit tuchbespanntem Flii-
gel. Das Grunau Baby III stellt eine Nach-
kriegsentwicklung des Baby IIb dar.

Grunau Baby I1b et 111

Monoplace connu d’école, remontant & 1932,
tout en bois, avec ailes entoilées. Le Grunau
Baby III est une version évoluée d’aprés
guerre dp Baby IIb.

L ]

E.S. 49 V-3

The E. S.49 V-3 is a two-seat tandem trai-
ner, designed by Edmund Schneider and
developed from the open-cockpit V-1. It is
of all wood construction.

E.S.49 V-3

Zweisitziges Schulungsflugzeug mit Tan-
dem-Sitzanordnung. Konstruiert von Ed-
mund Schneider als Entwicklung des V-1
mit offener Kabine. Holzkonstruktion.

E.S.49 V-3

Biplace d’école avec si¢ge en tandem. Cons-
truit par Edmund Schneider & partir du V-1
4 cabine ouverte. Construction en bois.

Grunau Baby V

The Grunau Baby V, designed by Herbert
Gomolzig, is a two-seat tandem trainer with
the 2nd seat on the c. g. The wing is simi-
lar to the Baby III. The fuselage is steel
tube, fabric covered.

Grunau Baby V

Zweisitziges Schulungsflugzeug mit Tan-
dem-Sitzanordnung und Schwerpunktzen-
trum beim zweiten Sitz, konstruiert von
Herbert Gomolzig. Fliigel dhnlich wie beim
Baby III. Stahlrohrrumpf mit Tuchbespan-
nung.



e e =

Grunau Baby V

Biplace d’école avec siéges en tandem et
position moyenne du centre de gravité
prés du second siége. Construit par Herbert
Gomolzig. Ailes pareilles a celles du
Baby III. Fuselage en tubes d’acier avec

entoilage.

Ptz |

Scheibe Spatz-B

The Spatz B is a medium performance sail-
plane with wood wing, fabric covered. It
has a steel tube fuselage, fabric covered.

Scheibe Spatz-B
Mittleres Leistungsflugzeug mit Holzfliigel
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und Tuchbespannung. Stahlrohrrumpf mil
Tuchbespannung.

Scheibe Spatz-B

Planeur pour performances moyennes, ailes
en bois entoilées, fuselage en tubes d’acier
également avec entoilage.

Reinhard Cumulus

The Cumnulus is a single-seat trainer with
wings similar to the Grunau Baby IIb. The
fuselage is steel tube, fabric covered.

Reinhard Cumulus

Einsitziges Schulungsflugzeug mit Fliigeln
dhnlich dem Grunau Baby IIb. Stahlrohr-
rumpf mit Tuchbespannung.

Reinhard Cumulus

Monoplace d’école avec ailes pareilles a
celles du Grunau Baby IIb. Fuselage en
tubes d’acier avec entoilage.



Type desigaston s | Gromen | 55 sgv.s | Sroney | Sebeibe | Renbord
. . Alexander | ~ T FS'cheibe- di
Manufacturer diverse diverse |Gy ber g | Flugseog iverse
Poppen- |y al De::h»au
Address ............... - - hausen uppert Miinchen -
Designer(s) ............ Cdmund | Bdmund | Bimand | Herbert | E-Scheibe f:;:,'}f:&
Date of firstflight of proto-
typPe civviiiieiiann., 1951 1954 1954 1951
Number produced ...... ~5 3 ~10
Wings
Span .........c..e.... m 13.57 | 13.50 16.00 | 14.0 13.2 13.57
Area ................. m? 14.20 | 1440 | 21.3 15.0 10.9 14.2
Aspect ratio ........... 13.00 | 12.8 11.74 | 13.0 16.0 13.0
Wing root chord........ m 1.18 1.20 1.60 1.2 0.99 1.18
Wing tip chord ........ m 0.50 0.50 0.90 0.50 0.50 0.50
Mean aerodynamic chord
(mae) ccoovinnnnn.. m 1.05 1.06 1.25 1.06 0.83 1.05
Dihedral .............. deg 1.5 1.0 0 1.0 2.5 1.5
Sweep....oiiiiiiinn... deg. 0 0 0 0 0 0
Aero. twist root/tip ..... deg. 1.7 3.0 3.0 3.0 3.5
Wing section (root) ..... G5535 | G5535 | G6549 | G6535 | Mi-Profil | G&535
Ailerons
Type....covvivinnnnnn. plain | plain | plain | plain | plain
Area .........v0venn.. m? 2.14 2.06 3.54 2.06 1.8 2.14
Horizontal tail
Area of elevator and fixed
tail ...l m? 2.32 2.16 3.03 2.16 1.18 2.32
Area of elevator ........ m? 1.09 0.89 1.25 0.89 0.60 1.09
Aerofoil section ........ symmetri- | symmetri- | symmetri- | symmetri- | symmetri- | symmetri-
cal cal cal cal cal cal
Vertical tail
Area of fin and rudder .. m? 0.84 1.10 1.37 1.10 0.80 1.06
Area of rudder ......... m? 0.76 0.89 1.05 0.89 0.50 0.86
Aerofoil section......... symmetri- | symmetri- | symmetri- | symmetri- | symmetri- | symmetri-
cal cal cal cal cal cal
Fuselage
Max. width ............ m 0.55 0.65 0.60 0.58 0.52
Overall length.......... m 6.09 6.35 8.61 6.4 6.00 6.09
Max. cross section ...... m? 0.47 0.69. 0.68 0.52 0.45
Numberseatsand arrange- 9 9
ment...........cco0n 1 1 tandem tandem 1 1
Undercarriage type . .... skid  [fixed wheel|fixed wheel|fixed wheel| skid  |fixed wheel
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Type designation Bany Thb | Bany 1hx |ES49V-3| Brumey | Seneibe sy
Lift increasing devices
Type..oooiiiiiiinina, none none none none none none
Drag producing devices
win, win wing wing win, wing
Type Ceeceessrtssesanas airbrakes | airbrakes | airbrakes | airbrakes | airbrakes | airbrakes
top and | top and | top and | top and top and | top and
General location ....... bottom bottom bottom bottom bottom bottom
of wing of wing of wing of wing of wing of wing
Area ............0... 0.30 0.30 0.40 0.40 0.30
Weighis
Equipped weight ....... kg 170 170 280 195 130 160
Max.load ............. kg 80 90 200 165 920 90
Max. permissible flying

weight ............... kg 250 260 480 360 220 250
Wing loading .......... kg/m? 17.68 | 18.0 21.6 24 20 17.62
Design standards
Airworthiness require-

ments to which aircraft Sqrpan | Sgpan | Sgman | Ogrman | Cyman | Oorman

has been built ........ category 2 | category 2 | category 2 | category 2 | category 2 | category 2
Date of issue of these re-

quirements ........... 1939 1939 1939 1939 1939 1939
Max. ultimate load factor g 8 8 8 9 8 8
Limiting flight conditions
Placard airspeed........ km/h 150 160 150 175 175 150
Aero-towing speed ..... km/h 90 920 120 100 110 920
Winch launching speed .. km/h 80 80 90 80 90 80
Permitted aerobatic ma-

NOGUVIES . vvuvvnnnnnnn none none none none none none
Spinning permitted yes/no yes yes yes no yes yes
Straight flight performance
at flying weight of ..... kg 250 260 480 360 220 250

v v v v v v v v v v A\ v
km/h| m/s |km/h| m/s |km/h| m/s [km/h| m/s [km/h( m/s |km/h| m/s
V for min. sink......... 55 |0.85( 55 |0.85| 65 [0.85] 65 | 0.8 | 58 |0.68} 52 |0.80
Vformax.L/D ........ 60 60 70 65 63
Stalling speed ...... cen 50
Max.L/D.............. 17 17 24 20 25 19
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Type designation

Lom 55/I Libelle

FES 530 Lehrmeister

Designers ..............

Heinz Roessing
Prof. Landmann

Wilhelm Zimmermann
Hans Wegerich
Hans Hartung

Date of first flight of proto-

tYPe ot 1957 1956
Wings
Span ... i, m 16.50 17.0
Area ..........ccoiinnnn m? 14.85 19.0
Aspectratio ........... 18.33 15.2
‘Wing root chord ........ m 1.20 1.80
Wing tip chord ......... m 0.60 0.45
Mean aerodynamic chord. m 0.933 1.27
Wing section, root ...... Go 549 Go 549
Wing section, tip........ Go 676
Dihedral ............... deg. 2.0
Ailerons
Type «ovvvviiiiiinnnnn, slotted
Area ........cciiiiunnn m? 2.6
Max. deflection up....... deg. 25 30
Max. deflection down .... deg. 12 15
Horizontal tail
Span ... m 3.2 3.6
Area of elevator and fixed

£ 711 m? 1.98 2.85
Area of elevator ........ m? 0.81 1.14
Max. deflection up....... deg. 20 22
Max. deflection down .... deg. 18 19.5
Talarm ............... m 3.89 4.71
Aerodynamic balance

method ............... none none
Elevator trimming method trim tab
Vertical tail
Area of fin and rudder ... m? 1.31 1.46
Area of rudder ......... m? 0.76 0.67
Aspectratio ........... 1.63 1.44
Taillarm ............... m 3.92 5.11
Max. deflection ......... deg. 20 25
Mass balance degree nil nil
Aerodynamic balance. ... none none
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Type designation Lom 55/I Libelle FES 530 Lehrmeister

Fuselage
Max. width ............ m 0.6 0.82
Overall length .......... m 6.8 7.95
Max. cross section....... m? 1.2 1.8
Number seats and arrange-

ment ................. 1 2 tandem
Undercarriage type ..... wheel and shock absorbing skid wheel and shock absorbing skid
‘Wheel diameter......... cm 26 35
Drag producing devices

ilers f wi il f wil

Type cvvverererinn, TRy | el
Weights
Wings ....ooovveena.... kg 140 149
Fuselage ............... kg 79 132
Tailplane and elevator ... kg 8 13
Empty weight .......... kg 227 294
Instruments and equipm. kg 3 6
Equipped weight ....... kg 230 300
Max.load .............. kg 100 200
Max. permissible flying

weight ............... kg 330 500
Wing loading .......... kg/m? 22.2 26.3
Limiting flight conditions
Placard airspeed, smooth

conditions ............ km/h 240 200
Aero-towing speed ...... km/h 130 130
Winch launching speed .. km/h 100 100
Straight flight performance lu:.’/h ms k-X/h s
V for min. sink ......... 70 0.7 72 0.85
V for max. L/D ........ 80 85
Stalling speed .......... 42
Max.L/D .....ccunnnn. 30 24
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Olympia Eon Mark 4/15 et Mark 4/19

Ces monoplaces résultent du travail de
développement de sept ans auquel se sont
livrés les producteurs. Construit d’abord
comme version a aile laminaire du Mark 2,
ce planeur ne lui ressemble plus gueére
aujourd’hui, sauf peut-étre par la fixation
de la racine de Yaile et une partie de la
construction du fuselage.

Le développement eut lieu en quatre
phases. L’Olympia 1V du début, qui porte
aujourd’hui la désignation 401, était en
projection  horizontale semblable a
I'Olympia standard, mais présentait une
aile laminaire de la série 64. A cela s’a-
joutaient les ailerons en frise.

L’Olympia 402 était & proprement par-
ler une variante du type 401, avec 17 m
d’envergure, ce qui fut obtenu en étendant
la projection horizontale de I'aile grace a
un bord d’attaque et a un bord de fuite
rectilignes. Les sections intérieure et ex-
térieure de l'aile étaient les mémes que
sur 401, mais la profondeur et 'envergure
des ailerons furent agrandies.

L’Olympia 403 garda les 17 m d’enver-
gure du type 402. Le fuselage fut allongé

de 25 cm vers 'avant, en comparaison de
I’Olympia standard, par I’adjonction d’une
piéce spéciale entre la cloison principale
du fuselage et le poste de pilotage. La par-
tie supérieure du capotage du siége du
pilote et du fuselage fut notablement
agrandie. Le type 403 fut équipé d’un plan
fixe vertical et d’'un gouvernail de direc-
tion de plus grande étendue et de cons-
truction entiérement nouvelle; a cela s’a-
joute un stabilisateur 4 charniéres, mo-
bile de toutes parts de facon a pouvoir étre
relevé pendant le transport. Ce stabilisa-
teur montrait sur toute son envergure
(plus tard sur la moitié seulement) un
gouvernail de compensation présentant le
rapport de transmission 2:1, qui servait en
méme temps a ’équilibrage.

L’Olympia 4/19 conserva le fuselage de
403, avec de légeres modifications: le nez
est un peu plus long, le gouvernail de
direction un peu plus grand. Envergure
des ailes: 19 m; l’envergure de laileron
en frise, d’'une seule piéce a été agrandie.
Stabilisateur comme sur le 403.

Le 4/15 est une variante du type 4/19,
mais I'envergure a été ramenée a 15 m.

. . [0)3 ia Eon Ol; ia Eon Ol ia Eon
Type designation Mark 2 Mask 4/15 Nark 4/19
Designer(s) ........... . Aviation and Engineering Projects Ltd.
Date of first flight of
prototype ......... ... March 1947 April 1958 March 1958
Number produced....... 100 1 2
Wings
Span ...l m 15.0 15.0 18.9
Area ...........000u... m? 15.0 15.0 17.9
Aspectratio ........... 15.0 15.0 19.9
Wing root chord ........ m 1.4 1.34 1.4
Wing tip chord ......... m 0.58 0.62 0.48
Mean aerodynamic chord
(mae)....oovvinnnnn, m 0.99 0.99 0.94
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Type dasigunion OyppiaBon | Ojmpisfon | OfmpisEon

‘Wing section, root ...... Go 549 mod. 64,618 64,618
‘Wing section, tip........ Go 676 64, 421 mod. 64, 421 mod.
Dihedral ............... deg. 3 3 3
Y, chord sweep ......... deg. +0.25 +0.25 +0.25
Aero. twist root/tip...... deg. 5 1 1.75
Ailerons
Type coovevviininnnnnn. plain frise frise
Span ............00..n. m 3.6 4.3 5.8
Area ........oiiuin... m? 1.18 0.86 1.16
Mean chord ............ m 0.33 0.2 0.2
Max. deflection up ...... deg. 26 29 29
Max. deflection down .... deg. 13 10 10
Mass balance degree .... nil nil 66%
Mass balance method ... —_ — LE
Horizontal tail
Span ...iiiiiiiiiiinan. m 2.9 3.0 3.0
Area of elevator and fixed

tail ... .. ..ol m? 2.15 2.2 2.2
Area of elevator ........ m? 1.0 2.2 2.2
Max. deflection up ...... deg. 24 8 8
Max. deflection down .... deg. 24 10 10
Aerofoil section ........ symmetrical symmetrical symmetrical
Mass balance degree .... 509, 809% 809,
Mass balance method ... horn LE LE
Tail arm (from ¥, chord

m.a.c. wing to 1 chord

m.a.c. tail) ............ m 4.1 4.9 4.9
Elevator aerodynamic ba-

lance method ......... unbalanced unbalanced unbalanced
Elevator trimming method tab
Horizontal tail volume ‘

coefficient . ............ 0.59 0.64 0.64
Special features ........ anti-balance tabs| anti-balance tabs
Vertical tail
Area of fin and rudder .. m? 1.37 1.6 1.6
Area of rudder ......... m? 1.0 0.75 0.75
Aspectratio ........... 1.6 1.23 1.23
Taillarm ............... m 4.9 4.8 4.8
Max. deflection ......... deg. 32 25 25
Aerofoil section ......... symmetrical symmetrical symmetrical
Mass balance degree .... nil
Aerodynamic balance. . .. none none none

105



Type desgusion Obpiafon | Ompiaten | Olymgie Eon

Fuselage
Max. width ............ m 0.6 0.61 0.61
Overall length ..... viev. M 6.61 7.57 7.62
Max. cross section.. ...... m? 0.55 0.6 0.6
Number seats........... 1 1 1
Undercarriage type ..... fixed wheel skid, droppable wheels | skid, droppable wheels
Wheel diameter......... cm 25
Lift increasing devices
Type covoiviiiiniiiannnn none none none
Drag producing devices
Type cevvveniininnns wing airbrakes | wing airbrakes wing airbrakes
Span ....... e cev.m 0.95 1.28 1.28
Area ..........0nlen m? 0.38 0.6 0.6
% of span ............. 38 26 26
Location, %, of chord.... 37 60 00
Is device intended to limit

terminal velocity (vertic-

al dive) to max. permis-

sible LAS. ........... yes yes yes
Weights
Empty weight .......... kg 195 226 272
Max.load .............. kg 109 114 113
Max. permissible flying

weight ..........ooot kg 304 340 385
Wing loading .......... kg/m? 20 22.6 21
Design standards
Airworthiness require-

ments to which aircraft

has been built ........ BCAR BCAR BCAR
Date of issue of these re-

quirements ........... 1948 1958 1958
Certificate of airworthiness yes
Design flight envelope v ) - - - -
Manoeuvre loads km/h km/h km/h
Point A ............... 135 5. 135 5.
PointB ............... 217 4. 217 4.
Point C ot 217 217 0
PointD................ 117 25 117 _925




i i i Olympia E
Type designation Olyﬁg:; !gon 03:{‘:/11,}5@ MY:IP; 1/ l;n
Limiting flight conditions
Placard airspeed
smooth conditions. ..... km/h 208 224 224
Placard airspeed gusty
conditions ............. km/h 128 137 127
Aero-towing speed ...... km/h 100 120 120
Winch launching speed .. km/h 100 120 120
Cloud flying permitted .. yes yes yes
Permitted aerobatic ) loop, stall 3 loop, stall 5
manoeuvres ........... loop, stall tzems *tow roll ow rolls
Spinning permitted ..... yes yes yes
Foremost and aftmost c.g.
positions for which com-
pliance with regulations 309%, 289, 309%
has been shown or is in- and and and
tended in % m.a.c...... 409% 409, 459%,
Straight flight performance
at flying weight of ...... kg 304 340 385
v v v v v v
No ﬂap or brake km/h m/s km/h m/fs km/h m/s
V for min. sink.......... 63 0.67 815 0.70 4. 0.56
V for max. L/D ........ 725 - 0.73 83.5 0.61
100 1.00 100 0.93
120 1.63 120 157
140 2.35 140, 2.25
Stalling speed .......... km/h 50 60 56
Max.L/D .............. ~25 ~33 ~38
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Tandem

. . Slingsb Eagle 3

Type designation Skylark 2 | Skylark 3B | e’y Tator o
Designer ................. Slingsby Sailplanes Ltd.
Date of 15t flight of prototype Nov.1953 | July 1955 | Dec.1947 | Sept.1950 | May 1956
Number produced......... 37 18 157 139 4
Wings
Span .....oiiiiiiiiii... m 14.63 18.2 16.5 13.2 17.8
Area ........oevvine.... m? 13.4 16.1 24.2 15.8 21.3
Aspectratio ............. 16.0 20.5 11.2 11.0 14.8
Wing root chord .......... m 1.07 1.07 1.68 1.38 1.52
Wing tip chord ........... m 0.53 0.53 0.64 0.79 0.73
Mean aerodynamic chord... m 0.92 0.89 1.47 1.20 1.20

(m.a.c.)
Wing section, root ........ 63,-620 | 63,620 | Go6535 | Go426 | 63,618
Wing section, tip.......... 4415 4415 Sym. Sym. 4412
Dihedral ................. deg 2.0 2.0 1.5 0.5 2.0
1, chord sweep ........... deg 0.2 0.2 1.0 —1.4 —1L1
Aero. twist root/tip........ deg. 3.0 3.0 8.4 3.0 3.0
Length of each section of lcenter7.4|1center7.4{2 sections |2 sections |1center7.0
wing .....ciiiiiiiiian. m |2outer3.61)|2 outer5.4 2outer5.4
Special features .......... strutted | strutted
Ailerons
Type . .ovvviiiiinnininn, Plain Plain Plain Plain Plain
Span (total) .............. m 7.1 7.1 5.8 5.6 8.2
Area (total) .............. m? 1.67 1.66 1.17 2.01 2.48
Mean chord .............. m 0.235 0.234 0.304 0.36 0.30
Max. deflection up ........ deg.| 23 25 27 24.5 29.0
Max. deflection down ...... deg.| 12.3 10 18 12.3 9.6
Mass balance degree ...... not 529, NIL NIL 46%,
available

Mass balance method ..... internal | internal none none internal
Horizontal tail weight weight weight
Span ....iiiiiiiiieninn.. m 2.88 2.88 3.69 3.00 3.71
Area of elevator and fixed
taill ..ol m? 2.09 2.58 3.16 1.99 3.00
Area of elevator .......... m? 0.93 1.10 1.40 0.94 1.44
Max. deflectionup ........ deg.| 25 25 23.5 24.3 26.6
Max. deflection down ...... deg.| 25 25 23.5 24.3 26.6
Aerofoil section ........... Sym. Sym. Sym. Sym. Sym.,
Mass balance degree ...... NIL NIL NIL NIL NIL
Mass balance method ..... — — — — —
Tail arm (from % chord
m.a.c. wing to 3 chord
m.ac tail) ...l m 3.97 3.94 5.04 3.45 4.36
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Tandem

Type designation Skylark 2 | Skylwk 3B | SLgtRY Tutor Eagle 3
Elevator aerodynamic
balance method . .......... NIL NIL NIL NIL NIL
Elevator trimming method . control- | control- none none control-
lable lable lable
Horizontal tail volume tab tab tab
coefficient . .............. 0.68 0.713 0.448 0.362 0.55
Balance Balance
Special features .......... weight con- weight con-
nected to nected to
control control
Vertical tail system system
Area of fin and rudder .... m? 1.38 1.87 1.55 0.89 2.11
Area of rudder ........... m? 0.70 0.89 1.20 0.70 0.89
Aspectratio ............. 1.34 1.32 1.58 1.27
Taillarm ........ccoonun m 445 4.40 5.55 3.96 4.82
Max. deflection ........... deg.| 25 25 24.5 21.8 28.4
Aerofoil section . .......... Sym. Sym. Sym. Sym. Sym.
Mass balance degree ...... NIL NIL NIL NIL NIL
Mass balance type......... — — — — —
Aerodynamic balance...... NIL NIL NIL
Special features .......... Horn Horn
Fuselage
Max, width............... m 0.62 0.62 1.12 0.65 0.79
Overall length ............ m 7.31 7.62 8.16 7.1 8.5
Max. cross section......... m? 0.44 0.44 not not 0.70
available | available
Wetted surface area ....... m? not 11.4 12.3 not 15.8
available available
Number seats and arrange-
ment ...coovvevnreneenenns 1 1 2 2 2
sidebyside| tandem | tandem
Undercarriage type ....... fixed wheel | fixed wheel | fixed wheel | fixed wheel | fixed wheel
and skid and skid and skid and skid and skid
Wheel diameter .......... cm 28 32 39 28 39
Special features ..........
Lift increasing devices none none none none none
Drag producing devices
Type ceovviivnevinnnnnnn, DFStype |DFS type | spoilers none |DFS type
airbrakes | airbrakes airbrakes
Span (one surface) ........ m 1.01 1.16 0.90 — 1.06
Area(total) .............. m? 0.387 0.437 0.247 — 0.48
% ofspan................ 13.8 12.8 10.9 — 12.6
Location, %, of chord...... 44 50 38.6 — 41.4
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Tandem

. . Slingsby Eagle 3
di ion Skylark 2 Skylark 3B : Tutor
Type designatio ] ylar!] T_21B a1 T_42
Is device intended to limit
terminal velocity (vertical
dive) to max. permissible
LAS. yes/mo ............. yes yes no — yes
Weights
Wings! ......ivivinnnn.. kg 123 160 142 89 216
Fuselage? ................ kg 76 82 113 79 138
Tailplane and elevator .... kg 10 11 12 8 18
Empty weight® ........... kg 209 253 267 176 372
Instruments ............. kg 3 3 3 3 6
Other equipment
(e.g. oxygen, radio)........ kg 0 0 0 0 0
Equipped weight ......... kg 212 256 270 179 378
Max.load ................ kg 96 102 205 197 184
Max. permissible flying
weight................... kg 308 358 475 376 562
Wing loading ........... kg/m?  23.0 22.2 19.6 23.8 26.4
Design standards
Airworthiness requirements
to which aircraft has been B.C.AA.R. B.CA.R. B.CA.R. B.CA.R. B.CA.R.
built ................. ... semi semi semi normal semi
aerobatic aerobatic aerobatic category aerobatic
category category category category
Date of issue of these require-
MENS ¢ vovvrvnnnnrannnnan 1948 1957 1948 1948 1957
Certificate of Airworthiness
YES/MO .o yes yes yes yes yes
Design flight envelope v v v v v
ULF ULF ULF ULF ULF
Maneuvre loads km/h km/h km/h km/h km/h
Point A ................. 132 | 75 | 131 | 75 [ 126 | 7.5 | 122 | 6.0 [ 134 | 7.5
Point B ................. 242 | 6.0 | 222 | 6.0 | 233 | 6.0 | 183 | 4.5 | 270 | 6.0
PointC ................. 242 | o [2e2| o [233 | o |[183 | o [270 | o
PointD ................. 122 | -3.8| 120 | -3.8 | 114 | -3.8| 86 | -2.3| 115 | -3.8
. \2 v v v Vv v v v
Gust conditions (gradual gust) km/h ,:/ s | ken/h l: /s | xeo/h| mys | kmb | myjs | keyn| s
Upgust .....covvvvvnnnnn. 148 | 20 | 131 20 [ 130 | 20 | 122 | 15| 134 [ 20
Downgust................ 148 | 20 | 131 20 | 130 | 20 | 122 15 [ 134 | 20
Limiting flight conditions EAS EAS IAS IAS EAS
Placard airspeed smooth
conditions ............... km/h| 215 216 170 130 2317
Placard airspeed gusty
conditions ............... km/h| not 131 not not 134
applicable applicable|applicable
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Tandem

. . Slingsb Eagle 3

Type designation Skylark 2 | Skylark 3B T—2ngy "Ir\:;olr Tﬁ 42
Aero-towing speed ........ km/bh| 132 131 120 96 134
Winch launching speed ...km/h| 111 131 102 89 134
Cloud flying permitted
yes/no yes yes yes no yes
Permitted aerobatic
IMANCEUVIES. . oo vvvnnnnnnsns loop loop loop none loop

spin spin spin spin
stall turn stall turn stall turn

Spinning permitted yes/no yes yes yes no yes

Foremost and aftmost c.g.
positions for which compli-
ance with regulations has
been shown or is intended in
YoM rveiinniannaan not not not not not

available | available | available | available | available

Terminal velocity with
brakes opened at max. all up
weight from flight tests (if

brakes are speed limiting) .. km/h| 215 216 — — 237
Straight flight performance
at flying weight of ........ kg 308 359 475 376 544

v v v v v v v v v v
No flap or brake km/h | mfs |km/h| m/s | km/h| m/s | km/b| m/s | km/h| mys
V for min. sink ........... 71 067 70 [ 055 62 | 085( 67 [ 1.05]| 71 | 0.67
Vformax.L/D .......... 78 | 0.72| 76 [ 059 | 69 [091]| 73 | 1.10| 83 | 0.73

133 2.0 | 141 2.0 | 102 | 2.0 102 | 2.0 140 | 2.0

Stalling speed ............ km/h 59 58 52 61 60
Max, L/D 30 36 21 18.5 31.5

1 with struts, controls, flaps and brakes
2 complete with rudder and fin, less instr ts and
3 to include any fixed ballast

t
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Manufactarer:

Slingsby Sailplanes Ltd.
Kirbymoorside, Yorkshire,
England

Desiguer:

Slingsby Sailplanes Ltd.

Slingsby Prefect

The Prefect is constructed of wood and is
intended for gliding club intermediate
training. For this purpose it is generally
considered to have the correct degree of
docility and controllability. It is also
suitable for initial cross country flying.

Slingsby Prefect

Holzkonstruktion, vorgesehen fiir Schu-
lung auf der Mittelstufe in Segelfluggrup-
pen. Fiir diesen Zweck hat er nach allge-
meiner Auffassung die richtige Mischung
von Gutmiitigkeit und Steuerbarkeit.
Ebenfalls fiir Anfinger-Streckenflugerfah-
rung geeignet.

Slingsby Prefect

Construction de bois, prévue pour I'entrai-
nement de degré moyen dans les groupes
de vol a voile. On convient généralement
qu’il présente le mélange de bonhomie et
de manceuvrabilité exigé par ce but. Egale-
ment propre 4 donner aux débutants P'ex-
périence du vol a distance.

Slingsby Sky

The Sky is a well-known high perform-
ance sailplane which was developed
from the Gull 4, mainly by increasing the
wing span by 3 m. The cockpit covér is
made from “Perspex” and formed to its
shape by the blowing process. The main
structural materials are Sitka spruce and
birch plywood. The main wing attachment
is by the “three pin method” which is
convenient for easy assembly. The posi-
tion of the rudder pedals is adjustable in
flight. This is the only British sailplane on
which really extensive accurate perform-
ance tests have been carried out. These
tests consisted of over 100 “partial glides”
in selected weather conditions. This air-
craft was the type in which Philip Wills
won the 1952 World Gliding Competitions.

Slingsby Sky

Bekanntes Hochleistungsflugzeug, entwik-
kelt aus der Gull 4, hauptsichlich durch
Vergréferung der Spannweite um 3 m.
Bedeckung der Pilotenkabine aus Perspex,
das in der endgiiltigen Form geblasen
wird. Hauptbaumaterial: Sitka-Rottan-
nen- und Birkensperrholz. Hauptsichli-
che Befestigung der Fliigel durch die
«Dreinadelmethode», welche einen leich-
ten Zusammenbau ermoglicht. Seitenru-
derpedale im Flug verstellbar. Einziges
englisches Segelflugzeug, dessen Leistun-
gen eingehend gepriift wurden. Die Test-
fliige bestanden in iiber 100 «Teilsegel-
fliigen» unter bestimmten Wetterbedin-
gungen. Philip Wills gewann mit dem Sky
1952 die Weltmeisterschaft.
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Slingsby Sky

Planeur de haute performance connu, pro-
venant du Gull 4, dont il se distingue sur-
tout par une envergure de 3 m de plus. Le
poste de pilotage est recouvert de Perspex,
qui recoit sa forme définitive par soufflage.
Matériaux principaux: contre-plaqué de sa-
pin rouge Sitka et de bouleau. Fixation
principale des ailes par la méthode des
trois aiguilles, qui permet un montage fa-
cile. La pédale du gouvernail de direction
est réglable en vol. Seul planeur anglais
dont les performances aient été minutieu-
sement étudiées, Les vols d’essai consisté-
rent en plus de 100 «vols partiels a voile»,
dans des conditions météorologiques dé-
terminées. Philip Wills gagna sur Sky le
championnat mondial de 1952.

. 12000
\ s

Slingsby Swallow

The Swallow was designed to meet the
need for a small sailplane, yet having a
better performance than that usually asso-
ciated with sailplanes of this size. This
performance has been achieved by em-
ploying low drag type airfoils, and the
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general aerodynamic cleaness is compar-
able with larger high performance sail-
planes. It is intended for private owner
and club use and for competitions in a
restricted class (i. e. under 12 m wing span|.
In general the structure is of the standard
type employed by Slingsby Sailplanes Ltd.
At present the aircraft is undergoing flight
trials.

Slingsby Swallow

Gebaut im Hinblick auf kleine Ausmalle,
wobei bessere Leistungen erreicht wurden,
als sie bei Flugzeugen dieser Gréfen iiblich
sind. Dies wurde erreicht durch die Ver-
wendung von Tragflichentypen mit ge-
ringem Widerstand; die allgemein sau-
bere aerodynamische Ausfithrung gleicht
jener bei groBeren Leistungsflugzeugen.
Gebaut fiir Private,und Gruppenbetrieb
sowie fiir Wettkdmpfe in einer beschrink-
ten Klasse (Spannweite unter 12 m). All-
gemeiner Aufbau nach der Standardaus-
fiithrung der Slingsby Sailplanes Ltd. Das
Flugzeug wird gegenwirtig Flugversuchen
unterworfen.

Slingsby Swallow

Construit pour avoir de petites dimensions,
mais susceptible de performances supé-
rieures 4 celles que ’on obtient d’ordinaire
avec des planeurs de ceite grandeur. On
arriva A ce résultat en recourant a des
types de surfaces portantes de faible résis-
tance; l'exécution aérodynamique nette
partout rappelle celle des planeurs de per-
formance de plus grande taille. Construit
pour les particuliers et les groupes et pour
les concours d’une classe standard (enver-
gure inférieure &4 12 m). Dans I'’ensemble,
la construction est du type standard de
Slingsby Sailplanes Lid. Le planeur est
soumis actuellement & des essais en vol.



Type designation

Slingsby Prefect

Slingsby Sky

Slingsby Swallow

Designer(s) ............ Slingsby Sailplanes Litd.
Date of first flight of

prototype ............. June 1948 September 1950 October 1957
Number produced ...... 43 16 2
Wings
Span .................. m 13.72 18.0 11.83
Area .................. m? 14.25 17.37 12.88
Aspect ratio ........... 13.2 18.7 10.9
Wing root chord ........ m 1.18 1.20 1.52
Wing tip chord ......... m .62 .61
Standard mean chord ... m 1.04 .96 1.09
Wing section, root ...... Gé 535 Go 547 NACA 63,618
Wing section, tip........ symmetrical NACA 2R, 12 NACA 4412
Dihedral ............... deg. 2.0 2.0 3.3
14 chord sweepback ..... deg. 1.0
Aero. twist root/tip ..... deg. 7.0 5.0 3.04
Length of each section of

WIZ v vvvvennannnn m 6.70 9.02 5.94
Ailerons
Type ccvvevvvit. plain plain plain
Span (total) ............ m 7.01 5.87
Area (total) ............ m? 2.04 2.90 1.47
Mean chord ............ m 291 .250
Max. deflection up ...... deg. 22.9 27.8 24.4
Max. deflection down .... deg. 11.7 13.9 12.0
Mass balance degree nil nil nil
Mass balance method ... none none none
Special features ........ 2 ailerons p. wing
Horizontal tail '
Span .....ooiiiiieeee m 2.82 3.00 2.83
Area of elevator and fixed

tail ... il m? 2.27 2.01 2.16
Area of elevator ........ m? 1.04 .86 1.00
Max. deflection up ...... deg. 26.8 23.9 22.2
Max. deflection down .... deg. 22.0 23.9 22.2
Aerofoil section ......... symmetrical symmetrical symmetrical
Mass balance degree nil nil nil
Mass balance method ... none none none
Tail arm (from 1 chord

m.a.c. wing to % chord

m.a.c. tail) ... m 3.51 4.27 3.69
Elevator aerodynamic ba-

lance method.......... nil nil nil
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Type designation

Slingsby Prefect

Slingsby Sky

Skingsby Swallow

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

Vertical tail

Area of fin and rudder ... m?
Area of rudder m?
Aspect ratio
Tallarm ......cocooun.. m
Max. deflection
Aerofoil section ....... ..
Mass balance degree

Mass balance type.......
Aerodynamic balance. . ..

Fuselage

Max. width
Overall length .......... m
Wetted surface area .. ... m
Number seats and arrange-
ment ..........oounnnn
Undercarriage type
Wheel diameter.........

Lift increasing devices

Drag producing devices

Type cevvvnevi...
General location

Span (one surface)
Area (total)
% of span..............
Location, 9% of chord ....
Is device intended to limit
terminal velocity (verti-
cal dive) to max. permis-
sible I.LAS.?...........

Weights
Wings ...ovveviiienn. kg
Fuselage .............. ke
Tailplane and elevator .. kg
Empty weight .......... kg
Instruments ........... ke
Other equipment (e.g.
oxygen, radio) ......... kg

nil

.536

7
0
1.93
4.11
27.0
symmetrical
nil
none
horn

.585
6.49

1
fixed wheel and skid
28

none

scissor type airbrakes

top and bottom of wing
.814
.328

11.9

29.4

no
101.0
68.3

176.9
1.4

controllable tab

515

1.15
7

25.5
symmetrical
nil
none
none

7.65

1
fixed wheel and skid
28

none

airbrakes mounted on
hinges parallel to wing
spar

top and bottom of wing
1.000
650
111

yes

10.9
252,2
3.2

controllable tab

.567

1.41
.70
1.30
4.01
25.1
symmetrical
nil
none
none

.622
7.04
12.91

1
fixed wheel and skid
32

none

scissor type airbrakes

top and bottom of wing
997
.395
16.9
41.5

yes

93.0
83.9
10.4
187.3
3.2
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Type designation Slingsby Prefect Slingsby Sky Slingsby Swallow
Equipped weight ....... kg 178.3 255.4 190.5
Removable ballast ...... kg 0 0 0
Max.load .............. kg 100.7 107.5 127.0
Max. permissible flying

weight................ kg 279.0 362.9 317.5
Wing loading .......... kg/m? 19.5 20.9 24.6
Design standards
Airworthiness require-

ments to which aircraft

has been built ......... BCAR BCAR BCAR

semi-aerobatic semi-aerobatic | semi-aerobatic
Date of issue of these re-

quirements ........... 1948 1948 1957
Certificate of airworthiness

VeSMMO .t yes yes no
Desi, ight l v £ load v roof load v f load

e ﬂlg enve ope‘ km/h prg:cto:a km/h P z:cto‘;' km/h pﬂf’:eto?
Manoeuvre accelerations(g)
PointA................ 106 5 121 5 140 5
PointB................ 215 4 241 4 252 4
PointC................ 215 241 252
PointD ............... 100 —2.5 114 —25 113 —2.5
Factor of safety......... 1.5 1.5 1.5
Gust conditions (gradual gust) h::/h n:'/s k::’/h n:'/s kxlh n:'/s
Upgust .......vovvuen.. 120 20 134 20 140 20
Downgust.............. 120 20 134 20 140 20
Factor of safety......... 1.5 1.5 1.5
Limiting flight conditions
Placard airspeed smooth

conditions ............ km/h 167 182 224
Placard airspeed gusty

conditions ............ km/h 120 134 140
Aero-towing speed ...... km/h 111 104 148
Winch launching speed .. km/h 93 82 130
Cloud flying permitted

YeSMO .. ovvvvvreinnn.. yes yes yes
Permitted aerobatic

mManoeuvres ........... loop, spin, stall turn | loop, spin, stall tarn | loop, spin, stall turn
Spinning permitted ..... yes yes yes
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Type designation

Slingsby Prefect

Slingsby Sky Slingsby Swallow

Terminal velocity with

brakes opened at max. all

up weight from flight

tests (if brakes are speed
limiting) .............. km/h

Straight flight performance
at flying weight of...... kg

not applicable 200 224

258.6

362.9 272.2

No flap or brake k:X/h

v v
m/s km/h m/s km/h m/s

V for min. sink ......... 59
Vformax.L/D ........ 69
104

.850 62 658 67 844
69 81
2.0 123 2.0 122 2.0

MaxL/D...............

Stalling speed .......... km/h 56
20.9

54 58
27.5 24.0

Manufacturer:

Slingsby Sailplanes Ltd.
Kirbymoorside, Yorkshire,
England

Kite 1

The Kite 1 was the first British built sail-
plane to have a semi-monocoque fuselage
structure. The main structural materials
are spruce and birch plywood. The wing
has a single main spar and a strut; tor-
sional strength is provided by a “D” type
plywood covered nose box. A partial cock-
pit cover is provided, so that although the
cockpit is of the open type, the drag due
to this is small.
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Kite 1

Erstes englisches Segelflugzeug mit Rumpf
in Halbschalenbauweise. Wichtigste Bau-
materialien: Rottannen- und Birkensperr-
holz. Fliigel mit einem einzigen Haupt-
holm und einer Strebe; Torsionsfestigkeit
wird gewiihrleistet durch einen sperrholz-
beplankten Bugkasten. Trotzdem der Pi-
lotensitz offen ist, besteht eine teilweise
Uberdeckung desselben, so daB8 der Wider-
stand klein wird.

Kite 1

Premier planeur britannique avec fuselage
en demi-coque. Matériaux les plus impor-
tants: conire-plaqué de sapin rouge et de
bouleau. Ailes avec longeron principal uni-
que et un mat; la résistance a la torsion est
garantie par un caisson de proue recou-
vert de contre-plaqué. Bien que le poste de
pilotage soit ouvert, il est recouvert par-
tiellement, de sorte que la résistance est
minime.
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The Tutor is an intermediate training gli-
der, but many cross country flights have
been achieved. This aircraft was developed
from the Kirby Cadet (a previous training
glider made by Slingsby Sailplanes Ltd.).
The wing is of the two spar type with two
struts for each wing and the resulting
structure has an exceptionally good
strength/weight ratio. This wing was
strength tested and 7496 overload was
sustained before failure.

‘%

Tutor

Tutor

Schulungsflugzeug fiir die Zwischenstufe,
mit dem indessen schon viele Strecken-
fliige ausgefiithrt wurden. Entwickelt aus
dem Kirby Cadet (einem friiheren Schu-
lungsflugzeug der Slingsby Sailplanes
Ldt.). Zweiholmiger Fliigel mit zwei Stre-
ben fiir jeden Fliigel; aus dieser Bauweise
ergibt sich ein #uBerst gutes Verhiltnis
zwischen Festigkeit und Gewicht. Der Flii-
gel wurde auf Festigkeit gepriift und ging
erst bei 74 Prozent Uberlastung zu Bruch.

Tutor

Planeur d’école pour le stade intermédiaire
de lentrainement, mais qui n’en a pas
moins déja servi & de nombreux vols de
distance, Provient du Kirby Cadet (pla-
neur d’école précédent de Slingsby Sail-
planes Ltd.). Aile & deux longerons, avec
deux méts pour chaque aile; ce genre de

construction donne un trés bon rapport
entre la résistance et le poids. La résistance
de l'aile a été soumise a des essais, et il a
fallu une surcharge de 74 %o pour que P'aile
se rompe.

Gull 1

The Gull 1 was the first glider to make a
flight across the English Channel, after a
distance of 145 km had already been flown
across England. As a result of employing
airfoils of the NACA 4-digit series, with
low profile at high speeds, this glider has
good ‘“penetration” performance. The
structural materials are spruce and birch
plywood.

Gull 1

Erstes Segelflugzeug, mit welchem der
englische Kanal nach einem vorhergehen-
den Streckenflug von 145 km in England
iiberflogen wurde. Gute Einflugeigenschaf-
ten dank der Verwendung von Tragfli-
chen der NACA-4-digit-Serie mit giinsti-
gem Profil fiir hohe Geschwindigkeiten.
Baumaterial: Rottannen- und Birkensperr-
holz.

Gull 1

Premier planeur avec lequel la Manche ait
été traversée, et cela aprés qu'une distance
de 145 km avait déja été couverte en An-
gleterre. Bonnes qualités de vol grice aux
surfaces portantes de la série NACA-4-digit,
avec profil favorable aux grandes vitesses.
Matériaux: contre-plaqué de sapin rouge
et de bouleau.
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Pelrel

The Petrel has a low wing loading and is
particularly suitable for soaring in the
rather weak thermals experienced in the
British Isles. As the wing is of the canti-
lever type a high taper ratio was employed
in order to keep the structure weight to a
minimum. Initially, in the interests of per-
formance, no tailplane was fitted and the
longitudinal control was provided by an
elevator only. On later aircraft the usual
type of tailplane and elevator was fitted
to provide inherent stability. The Petrel is
built of spruce and birch plywood.

Petrel

Niedrige Flichenbelastung, besonders gc-
eignet fiir Segelflug in der eher schwa-
chen Thermik der britischen Inseln. Frei-
tragender Fliigel mit groBem Schlank-
heitsverhiiltnis zur Reduktion des Ge-
wichts. Anfiinglich war im Interesse der
Leistung keine Hohenflosse vorgesehen;
die Kontrolle in der Léngsrichtung er-
folgte lediglich durch das Hohenruder.
Bei den spiter gebauten Flugzeugen ist
man auf die normale Ausfithrung von
Hohenflosse und -ruder zuriickgekommen,
und es wurde damit eine bessere Festig-
keit erreicht. Baumaterial: Rottannen- und
Birkensperrholz.

Petrel

Faible charge alaire, particuliérement pro-
pre au vol & voile dans la thermique plu-
tot faible des iles Britanniques. Ailes en
porte a faux a grand rapport d’allonge-
ment, en vue d'une réduction du poids.
Tout d’abord, dans I'intérét des performan-
ces, on n’avait pas prévu de stabilisateur;
le contrdle de la direction longitudinale ré-
sultait du seul gouvernail de profondeur.
Mais les exemplaires construits plus tard
ont de nouveau un empennage de profon-
deur du type normal; ainsi, la résistance
est améliorée. Matériaux: contre-plaqué de
sapin rouge et de bouleau.

Type designation Kite 1 Tutor Gull 1 Petrel
Designer(s) ............ Slingsby Sailplanes Ltd.
Date of first flight of proto-

tYPe i Aug. 1935 July 1937 April 1938 Dec. 1938

Number produced .. .. ... 24 73 9 3
Wings
Span .................. m 14.2 13.2 15.3 17.3
Area .................. m? 14.49 15.79 14.86 16.72
Aspectratio ........... 13.0 11.0 15.8 17.9
Wing root chord . ....... m 1.16 1.38 1.20 1.74
Wing tip chord ......... m 0.40 0.73 0.55 0.35
Standard mean chord ... m 1.02 1.20 0.85
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Type designation Kite 1 Tutor Gull 1 Petrel
Dihedral ............... deg. gull 0.5 gull gull
Aero. twist root/tip ..... deg. 3.5
Wing dection (root) ..... Go 535 Go 426 NACA 4416 Go 535
Ailerons
Type ..o, plain plain plain plain
Span (total) ...... teeeas m 5.61
Area (total) ............ m? 2.64 2.01 3.16 3.24
Horizontal tail
Area of elevator and fixed

tail ...... .l m? 2.51 1.99 1.76
Area of elevator ........ m? 1.07 0.94 0.91
Aerofoil section ........ sym, sym. sym. sym.
Vertical tail
Area of fin and rudder ... m? 0.88 0.89 1.03 0.71
Area of rudder ......... m? 0.79 0.70 0.74 0.54
Aerofoil section ......... sym. sym. sym. sym.
Fuselage
Max. width ............ m 0.60 0.56 0.60 0.56
Overall length .......... m 6.19 6.37 6.61 7.25
Number seats and arrange-

ment ................ 1 1 1 1
Undercarriage type ..... skid fixed wheel skid skid

and skid

Lift increasing devices
Type coovvvvviin.t. none none none none
Drag producing devices upper surface
Type ..covviiiiiiinnnn. none none spoilers none
Span .........ciiiinn, m 2 % 0.60
Area .........ovvvviinn m? 0. 143

Weights
Equipped weight ....... kg 140.5 159.5 172.5 199.5
Max.load .............. kg 84 99 111 90
Max. permissible flying

weight ................ kg 224.5 258.5 283.5 289.5
Wing loading .......... kg/m? 15.5 16.4 19.1 17.3
Design standards
Airworthiness require-

ments to which aircraft

has been built ......... BGA BGA BGA BGA
Max. ultimate load factor g 6 6 4.9 6
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Type designation Kite 1 Tutor Gull 1 Petrel
Limiting flight conditions
Placard airspeed ........ km/h 113 145 129
Aero-towing speed ...... km/h 97 113 97
Winch launching speed .. km/h 80 106 80
Permitted aerobatic
INANOEUVIES « .o oo vvnn. none none none none
Spinning permitted ..... no no no no
Straight flight performance
at flying weight of.. .kg . 224.5 240.5 254 281
v v v v v v v
km/h m/fs km/h m/s km/h m/fs km/h m/s
V for min. sink . ........ 55 078 | 58 089 | 59 | o072 | 58 0.64
Vfiormax.L/D ........ 65 63 67 67
Stalling speed .......... 50 49
Max.L/D .............. 21 18 24 27

Manufacturer:

Slingsby Sailplanes Ltd.
Kirbymoorside, Yorlkshire,
England

Gull 2

The Gull 2 is a high performance two-seal
sailplane with side-by-side seating arran-
gement and a large enclosed cockpit. [t
was completed just before the manufacture
of civilian gliders ceased in 1940, so only
one of this type was built. As the wing
span is large, the wing is divided into
three panels to facilitate transport. The
wing loading being comparatively high,
flaps are fitted for easier landing in res-
tricted spaces. The main structural mate-
rials are spruce and birch plywood. The
plywood on the wing surface forward of
the main spar has the grain at 450 to the
spar to provide adequate torsional stiff-
ness. The fuselage is of the semi-mono-
coque type of structure.
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Gull 2

Zweisitziges

Hochleistungsflugzeug
Sitzanordnung nebeneinander und- breitem,
geschlossenem Pilotenraum. Vollendet un-
mittelbar vor der Einstellung des Baues
ziviler Segelflugzeuge 1940; deshalb wurde
nur ein Exemplar gebaut. Angesichts der
groBen Spannweite ist der Fliigel in drei

mit

Teile geteilt, zwecks Erleichterung des
Transports. Die Flichenbelastung ist re-
lativ hoch; deshalb wurden fiir die Er-




leichterung der Landung auf kleinem
Raum Landeklappen eingebaut. Hauptbau-
material: Rottannen. und Birkensperrholz.
Das Sperrholz auf der Fligeloberfliche
vor dem Hauptholm hat seine Maserung
in 450 zum Holm, zur Erzielung einer an-
gemessenen Torsionsfestigkeit. Rumpf in
Halbschalenbauweise.

Gull 2

Biplace de haute performance avec siéges
Pun a c6té de l'autre et un large poste de
pilotage, fermé. Achevé en 1940, immédia-
tement avant que cesse la fabrication de
planeurs civils; c’est pour cela qu'on n'en
fabriqua qu’un exemplaire. A cause de la
grande envergure, 'aile est divisée en trois
parties, pour faciliter le transport. Charge
alaire relativement élevée; c’est pourquoi
des volets d’atterrissage ont été ajoutés
pour que le planeur puisse se poser plus
facilement sur un petit espace. Matériaux
principaux: contre-plaqué de sapin rouge
et de bouleau. Le contre-plaqué de la face
supérieure de l’aile devant le longeron a
sa veinure a 450 par rapport a celui-ci, de
facon a obtenir une bonne résistance a la
torsion. Fuselage construit en demi-coque,

f

——

Kite 2
The Kite 2 was intended as a medium per-

formance sailplane, mainly for use by
gliding clubs. For easy rigging and eco-

nomy, wing struts were fitted. The wing
thickness was kept as low as practical, that
is 129 of the chord, thus at low speeds
the total drag is no greater than for the
usual cantilever type wing when airfoils
of the NACA 4-digit series are employed.
The tail arm is rather longer than for pre-
vious gliders of the same category, which
gives improved control characteristics. The
structural materials are spruce and birch
plywood.

Kite 2

Vorgesehen als Flugzeug fiir mittlere Lei-
stung, hauptsichlich fiir den Klubge-
brauch. Aus Griinden der Wirtschaftlich-
keit und der leichteren Montage wurden
Streben angebracht. Die Fliigeldicke wurde
so klein als moglich gehalten, nimlich
12 Prozent der Fliigeltiefe; deshalb ist bei
kleiner Geschwindigkeit der Gesamiwider-
stand nicht groBer als fiir freitragende
Fliigel bei der Verwendung von Tragfla-
chen der NACA-4-digit-Serie. Das Maf
von einem Viertel mittlerer aerodynami-
scher Tiefe des Fliigels bis zu einem Viertel
aerodynamischer Tiefe Hohenleitwerk ist
etwas linger als bei friiheren Flugzeugen
der gleichen Klasse; dadurch werden bes-
sere Steuereigenschaften erzielt. Bauma-
terial: Rottannen- und Birkensperrholz.

Kite 2

Prévu comme planeur de performance
moyenne, surtout pour l'usage des clubs.
Parce que c’est plus économique, et pour
faciliter le montage, il y a des méts. L’épais-
seur de Paile a été gardée aussi faible que
possible, soit 12% de la profondeur; c’est
pourquoi la résistance totale n’est pas, a
petite vitesse, plus grande que dans le cas
des ailes en porte a faux lorsqu’on em-
ploie des surfaces portantes de la série
NACA-4-digit. La mesure du quart de la
profondeur aérodynamique moyenne de
I'aile au quart de la profondeur aérodyna-
mique moyenne de I'empennage de pro-
fondeur dépasse un peu le chiffre des pla-
neurs antérieurs de la méme classe; la
manceuvrabilité s’en trouve améliorée. Fa-
briqué en contre-plaqué de sapin rouge et
de bouleau.
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Gull 4

The Gull 4 was developed from the Kite 2,
the main differences are that wing and
tailplane struts are not fitted and a larger
fin is added. The result is better high
speed performance and further improve-
ment in stability.

Gull 4

Entwickelt aus der Kite 2. Der Haupt-
unterschied besteht im Fehlen von Flii-
gel- und Hohenflossenstreben; gleichzeitig
wurde die Seitenflosse vergréfiert. Daraus
ergeben sich bessere Schnellflugeigen-
schaften und Verbesserungen in der Sta-
bilitit.

Gull 4

Développé a partir du Kite 2. La différence
principale réside dans P'absence des méts
des ailes et du stabilisateur. En méme
temps, le plan fixe vertical a été agrandi.
11 en résulte de meilleures propriétés pour
fe vol a4 haute vitesse et une stabilité accrue.

Skylark 1

This aircraft was the first British built
glider to employ the NACA 6-series air-
foils. In order that the necessary smooth
wing surface could be achieved, thicker
plywood, but of lower density wood, was
used to cover the wing forward of the
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main spar. The result proved to be ade-
quately free from waviness for its pur-
pose; for a 50 mm sampling length, the
departure of the surface from the “centre
line average heigth” of the surface rarely
exceeds 0.0125 mm. The aircraft has a
moderately high aspect ratio and a high
wing loading; it is therefore suitable for
soaring in countries where strong convec-
tion currents occur. The type has been
superseded by the Skylark 2 which is
designed for British thermal conditions.

|

Skylark 1

Erstes englisches Segelflugzeug mit Trag-
flichen der NACA-6-Serie. Zur Erzie-
lung einer ungestorteren Fliigeloberfliche
wurde dickeres, aber weniger dichtes
Sperrholz verwendet, welches auf dem
Vorderteil des Fliigels vor dem Hauptholm
zur Anwendung kommt. Daraus ergab
sich annihernde Freiheit von Wellung an
der Oberfliche. Auf einer Linge von
50 mm weicht die Oberfliche selten mehr
als 0,0125 mm von einer angenommenen
mittleren Durchschnittshéhe ab. Seiten-
verhiltnis von mittlerer Grofie und hohe
Flichenbelastung, deshalb fiir Segelflug
in Lindern mit starker Einstrahlung ge-
eignet. Verdringt vom Skylark 2, der fiir
englische Thermikbedingungen gebaut ist.

Skylark 1

Premier planeur anglais avec surfaces por-
tantes de la série NACA-6. Afin d’obtenir
une surface supérieure d’aile moins per-



turbée, on a employé du contre-plaqué
moins compact, mais plus épais, sur la par-
tie antérieure de I'aile devant le longeron
principal. On obtint ainsi une superficie 4
peu prés franche de toute ondulation. Sur
une longueur de 50 mm, la superficie
s’écarte rarement de plus de 0,0125 mm de

sa hauteur théorique moyenne. Rapport
d’allongement de grandeur moyenne,
grande charge alaire; ce planeur est par
conséquent propre au vol a voile dans les
pays de forte insolation. Peu & peu banni
par le Skylark 2, bati pour les conditions
anglaises du vol thermique.

Type designation Gull 2 Kite 2 Gull 4 Skylark 1
Date of first flight of proto- ]

TYPE «vvvvinnerennnnns 1939 June 1956 Feb. 1948 | March 1953
Number produced ...... 1 8 4 2
Wings
Span ...........0eunn.. m 19.9 15.2 15.0 13.7
Area .................. m? 21.74 14.59 14.49 10.50
Aspectratio ........... 18.2 15.9 15.6 17.9
Wing root chord ........ m 1.30 1.20 1.20 0.91
Wing tip chord ......... m 0.56 0.60 0.60 0.38
Standard mean chord ... m 0.96 0.77
Dihedral ............... deg. gull 2.0 2.0 2.4
Aero. twist root/tip ..... deg. 9.0 3.5
Wing section (root) ..... NACA 2412 Gé 549 635618
Ailerons
Type «oovviiiiiiin... plain plain plain plain
Span (total) ............ m 6.52
Area (total) ............ m? 3.16 2.58 2.53 1.15
Horizontal tail
Area of elevator and fixed

tail ...l m? 2.52 2.19 1.94 1.64
Area of elevator ........ m? 1.18 1.07 0.75 0.73
Aerofoil section ........ sym. sym. sym. sym.
Vertical tail
Area of fin and rudder .. m? 1.41 0.93 1.21 1.21
Area of rudder ......... m? 1.13 0.84 0.75 0.59
Aerofoil section . ........ sym. sym. sym. sym.
Fuselage
Max. width ............ m 1.22 0.56 0.61 0.58
Overall length .......... m 8.00 7.22 7.25 6.37
Number seats and

arrangement .......... 2 side by side 1 1 1
Undercarriage type ..... fixed wheel fixed wheel fixed wheel okid

127



Type designation Guli 2 Kite 2 Gull 4 Skylark 1
Lift increasing devices
Type .o, plain flaps none none none
Span (total) ............ m 3.80
Area (total) ............ m? 1.03
Drag producing devices
upper surface | upper surface wing wing
Type ------------------ spoilers spoilers airbrakes airbrakes
Span .................. 2 x0.90
Area ......... ... ... m? 0.197
Weights
Equipped weight ....... kg 324 191 211.8 196.5
Max.load .............. kg 186 104 105.7 105.5
Max. permissible flying
weight................ kg 510 295 317.5 302
Wing loading .......... kg/m? 23.4 20.5 22.3 28.8
Design standards
Airworthiness require-
ments to which aircraft
B.C.A.R. B.C.A.R. B.C.A.R.
has been built ......... BGA semi-aerobatic semi-aerobatic semi-aerobatic
Date of issue of these re-
quirements ........... 1948 1948 1948
Max. ultimate load factor g 5.4 8.85 7.75 8.97
Limiting flight conditions
Placard airspeed ........ km/h 140 161 193 209
Aero-towing speed ...... km/h 98 129 113 130
‘Winch launching speed .. km/h 98 113 113 111
Permitted acrobatic
manoeuvres ........... none loop.,stallturn(loop,stallturn none
Spinning permitted ..... no yes yes no
Straight flight performance
at flying weight of....... kg 481.5 276.5 297 272
\2 v A\ v v v \2 v
km/h m/s km/h m/s km/h m/s km/h m/s
V for min. sink ......... 67 0.74 60 0.81 68 079 | 69 0.75
Vformax.L/D ........ 77 69 14 78
Stalling speed .......... 54 56 64
Max.L/D .............. 21 22 24 27
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R-228

. . - R-23 R-24 M-30
Type designation Sl}r 21‘; Gydr2 g‘:'t): Gébics Bibic Fergeteg
1 A.Lam- ik | E.Rubik | E.Rubik L. Benic-
Designer (s) ........... F.Zsebs | “rip | E-Rubi - . zky
. 1950
Date of first flight of prototype 1956 1951 1957 1957 1958 (designit)l
194224
Number produced....... 4 1 12 1 1 5
Wings
Span ................. m 17.6 17.00 15.70 13.00 15.00 18.00
Area ................. m? 16.2 13.00 13.5 13.00 12.30 18.96
Aspectratio ........... 19.6 22.3 18.55 | 13. 18.3 17.1
Wing root chord ....... m 1.32 1.05 1.138| 1.00 0.82 1.4
Wing tip chord ........ m 0.48 0.45 0.3 1.00 0.72 0.5
Mean aerodynamic chord
(mae) .c.coovanan.. m 0.92 0.76 0.93 1.00 0.82 1.05
B . NACA _ NACA
Wing section, root ...... 64(3)618 Nach | s o ] st oa 64(3)-618 Taca
N . . NACA - _ NACA
Wing section, mid ...... 64(3)618 Naca sive o | sas s 64(3)-618 Prrre
. . . NACA NACA
Wing section, tip ....... 649518 NACA | waoz | S 64(3)-18 Naca
Dihedral .............. deg, 2 3 2.5 3 3 3
14 chord sweep ........ deg. 0 4 0 0 0 -1
Aero. twist root/tip ..... deg. -1.5 - -3 0 -1 -3
Length of each section of
wing ...l m 17.6 17.00 6.5 13.00 | 11.26 5.8
Ailerons
. Fri " . .
TYPE «envveennnannnnns Frie | ke | | weed | huea | P
Frise Frise
Span ................. m 4.0 3.9 3.45 3.20 1.82 6.1
Area ................. m? 0.72 0.78 0.725 1.02 0.58 2.15
Mean chord ........... m 0.18 0.2 0.21 0.32 0.32 0.35
Max deflectionup ...... deg. 30 — 18 28 33 35
Max. deflection down ... deg. 20 — 12 14 22 15
Mass balance degree .... 100%, — 75% 75% 75% NIL
Mass balance method e along nose — along nose | along nose | alongnose | NIL
Horizontal tail
Span ...............l, m 2.9 2.8 2.7 2.5 2.5 2.45
(projected)| (projected)
Area of elevator and fixed
tail. .....oooiaee m? 1.75 1.31 1.81 2.6 2.6 1.47
Area of elevator ........ m? 0.80 0.75 0.74 1.15 1.15 0.82
Max. deflectionup ..... deg. 30 — 20 35 35 30
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A-08 R-22S | g.o3 R-24 M-30

Type designation Sirdly Gybr 2 %“:‘:z: Gébics Bibic Fergeteg
Max. deflection down. ... deg. 25 — 22 35 35 30
Aerofoil section ........ NACA | symm. | NACA 9% 9% | NACA
64-009 0009 | symm. | symm. | 0009
Mass balance degree .. .. 1009 NIL NIL 75% 75% NIL

Tail arm (from %4 chord
m.a.c. wing to ¥, chord

m.a.c tail) .......... m 4.00 4.35 3.64 4.80 4.80 3.95
Elevator aerodynamic ba-

lance method ........ NIL NIL NIL NIL NIL NIL
Elevator trimming method tab tab tab spring- | spring- | tab

trim trim

Horizontal tail volume co-

efficient ............. 0.47 1.12 0.52 0.48
Special features ........ 900 900

V-tail | V-tail
Vertical tail

Area of fin and rudder . m? 1.73 0.81 1.52 | V-tail | V-tail 2.97
Areaof rudder ......... m? 0.75 0.35 0.77 | V-tail | V-tail 1.0
Aspectratio ........... 1.48 2.48 1.42 | V-tail | V-tail ~1
Tailarm .............. m 4.35 4 3.92 | V-tail | V-tail 4.2
Max deflection ......... deg. 30 — 25 V-tail | V-tail 30
Aerofoil section ........ NACA | symm. | NACA | V-tail | V-tail | NACA
64-009 0009 0009
Mass balance degree . ... NIL NIL NIL | V-tail | V-tail NIL
Mass balance type ...... NIL NIL NIL | V-tail | V-tail NIL
Aerodynamic balance ... NIL NIL NIL — — NIL
Fuselage
Max.width ............ m 0.6 0.66 0.60 0.64 0.64 0.65
Overalllength ......... m 7.6 6.81 6.48 7.50 1.50 7.95
Max. cross section .. .... m? 0.5 0.56 0.46 0.61 0.61 0.6
Wetted surface area .... m? 8.5 9.1 9.72 7.9 7.9 13.0
Number seats and arange- tandem
ment ............... 1 1 1 1 1 2
Undercarige type ... e e e e T
ed wheel able wheel
Wheel diameter ........ cm 30 30 26 26 26 42
Special features ........ "";’i'::" t;’:i‘l:’; tr‘:;i:’;
shock-ab- shock- shock-
Design standards sorber absorber | absorber
Airworthiness requirements
to which aircraft has German | German | German | German | German | German
been built ........... BVS BVS BVS BVS BVS BVS
Date of issue of these re-
quirements .......... 1939 1939 1939 1939 1939 1939
Certificate of airworthiness yes yes yes yes no yes
Any other certification . experimen-

tal license
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R-22S
. s A-08 R-23 R-24 M-30
Type designation Siwaly | Cyor2 | Suer | Gghis | Bibic | Fergeteg
V |Proof| V |Proof| V |Prooff V |Proof| V |Proof[ V [Proof
km/h| load [km/h lfom‘l km/h lfoad km/h lfoad km/h ]ic;nd km/h lft::d
L ' fac- - ace c- -
I‘?;::fo:f;imloz;:lope :o(; ::;- taocr tor tor tor
....... n n n n n n
PointA ............... 145 | 451130 | 4 |105| 4 [116| 4 [134] 5 |120( 4
PointB ............... 227 (45250 | 4 |210| 4 [214] 4 [269| 5 [222] 4
PointC ............... 227 |-2.25/ 260 [ 0 | 235 | o [1266 -2 | 269 |-2.5|248 [ ©
PointD ............... 138 |-2.25| 131 [ -2 [ 115 | -2 | 117 | -2 | 156 |-2.5}94.5 | -2
v v v v A\ v v v v v v v
Gust loads km/h| m/s [km/h| m/s [km/h| m/s {km/h| m/s |km/b| m/s [km/h{ m/s
150 |+ 10f 140 [+ 10| 120 |+ 10| 130 |+ 10| 147 {4 10f 151 [+ 10
Limiting flight conditions
Placard airspeed smooth
conditions ........... km/h 250 260 220 235 300 240
Placard airspeed gusty
conditions ........... km/h 150 140 120 130 147 150
Aero-towing speed ..... km/h 150 140 120 130 147 150
Winch launching speed . km/h 120 110 110 100 100 100
Cloud flying permitted .. yes yes yes yes yes yes
Permitted aerobatic loops loops loops
spins, stall spins, stall | spins, stall
manoeuvres ......... turns none turns turns all none
Spinning permitted yes/no yes yes yes yes yes yes
Foremost and aftmost c.g.
positions for which com-
pliance with regulations
has been shown or is in-
tended in % m.a.c. ... 28-36 — 32.5-39 29-35 | 29-35 | 31-36
Lift increasing devices
TYPE «nennnnnnnnnns NIL |Junkers| Nyp | NIL | NIL | “fihe
ﬂap droopable
ailerons
Span ................. m — 9.0 — — — 2X2.5
Area ................. m? — 1.35 — — — 2x0.875
Meanchord ........... m — 0.2 — — — 0.35
Max. deflectionup ..... deg. — -3 — — — 10
Max. deflection down ... deg. — 20 — — — 30
Drag producing devices
Type ................. DFS DFS DFS Fuselage | Fuselage DFS
type type type airbrakes | airbrakes type
. . both sides of top and
General location ....... top and bottom of wings fuselage bottom
of wings
Span ................. m 2x1.37[2x1.0 |2x0.87 — — |2x12
Area ................. m? 4%0.18|4x0.11 | 4x0.122 0.6 0,6 (4x0.11
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N . R-22S - R-24 M-30
Type designation S‘:gfy Gyor 2 g:f:: Giliis Bil?ic Fergeteg
%ofspan ............. 15.5 11.8 11.3 — — 13.3
Location, % of chord ... 47 35 42 — — 50
Is device intended to limit
terminal velocity to max.
permissible L.A.S. .... yes — yes yes yes yes
Weights
Wings ......ccccvvnnnn kg 180 140 120 84 90 186
Fuselage .............. kg 105 67 74 65 65 134
Tailplane and elevator .. kg 10 8 9 9 9 10
Empty weight ......... kg 295 215 230 158 164 330
Instruments ........... kg 5 3 5 3 3 —
Other equipment (e.g.oxy-
gen, radio) .......... kg 10 10 5 8 8 —
Equipped weight ....... ke 310 228 240 169 174 —
Removable ballast ..... kg — — s - — —
Max.load ............. kg 100 100 100 95 95 170
Max. permissible flying
weight .............. kg 410 328 340 264 270 500
Wing loading .......... kg/m? 25.3 25.2 25.2 20 22 21.9/26.4
Terminal velocity with
brakes opened at max.
all up weight from flight
tests .....ieniiniann km/h 250 — 215 190 ~220 240
Straight flight performance
at flying weight of ..... kg 410 328 312 264 270 500
v v v v v v v v v
No flap or brake ken/h mjs [km/b| /s [km/b| mjs [n/b| ms |kea/b| m/s [km/h| ms
V for min. sink ......... 10 [o060| 87 08| 65 |0.62| 66 |05 | 68 0.65( 79 [0.74
Vformax,L/D......... 80 |0.65[ 90 (0.7 | 69 [0.63] 73 | 0.9 [ 75 |0.75| 94 [0.83
15X Vstall ........... 93 |0.95[ 105 |0.91| 92 [ 1.0 | 78 |0.98 | 84 |0.84| 98 [0.86
175X Vstall .......... 105 |1.05| 120 [1.31f 107 [ 1.40 | 88 [1.50| 98 |1.10 | 114 [1.12
2.00xVstall .......... 124 (1.50 | 138 | 1.93 [ 122 | 2.0 | 104 | 2.0 | 112 [1.40 | 130 | 1.50
With -3° flap e e
120 | 1.25
150 | 2.19
Stalling speed with 20° flap 62
Stalling speed ......... km/h 62 69 61 52 56 65
Max.L/D .............. 34.2 36.2 30.2 22.5 27.8 31.2
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R-22 S Junius 18

Einsitziges Hochleistungsflugzeug, mit
Luftbremsen zur Anderung der Walbung
und widerstandsarmem Rumpf. Entwickelt
aus dem Futar, Freitragende Holzkon-
struktion. Eine abgefinderte Version dieses
Typs belegte an den internationalen Wett-
kimpfen in Leszno (Polen) 1954 den zwei-
ten Platz. Hilt verschiedene nationale Re-
korde.

R-22 S Junius 18

Monoplace de haute performance, avec
freins aérodynamiques pour changer la
courbure et fuselage offrant un minimum
de résistance. Provient du Futar. Cons-
truction cantilever en bois. Une version
modifiée de ce type a obtenu la seconde
place au classement des championnats in-
ternationaux de Leszno (Pologne) en 1954.
Détient divers records nationaux.

I R-08 R-16 R-17 R-22 R-22S
Type designation Pilis Lepke Méka Futér | Junius 18
Date of first flight of proto-

154 1 J 1938 1949 1944 1944 1950
Number produced ....... 210 65 3 8 60
Wings
Span ....iiiiiiiiinien m 13.6 10.1 13.0 15.8 15.8
Area ....viniiiiniiinnnen m? 15.5 12.8 16.0 13.5 13.5
Aspectratio ............ 11.9 7.8 10.56 18.5 18.5
Wing root chord ......... m 1.20 1.30 1.7 1.15 1.15
Wing tip chord .......... m 0.75 1.30 0.8 0.30 0.30
Mean aerodynamic chord

(mac) covveeeenninnn. m 1.14 1.30 1.20 0.85 0.85

inner 4°
Dihedral ............... deg. 1.5 4 outer 0 2.5 2
Chord sweep ............ deg. 0 0 0 outer 1.5| outer 1.5
Aero. twist rootftip ...... deg. —1.5 —3 —1.5 —1.5

NACA
Wing section (root) ...... G6533 | Go6549 | 23012 G6549 | Go 549
Ailerons

special

TYpe covvvnerrrnnennnnnns plain  [slotted-Frise| plain plain plain
Span .......ceiiinnn. m 3.75 2.6 4.4 4.5 4.5
Area ........cceiiiininnnn m? 1.2 1.42 1.0 1.28 1.28
Horizontal tail
Area of elevator and fixed

71 m? 2.34 2.0 1.57 1.76 1.76
Area of elevator ......... m? 1.54 0.95 0.9 0.9 0.9

NACA | NAcCA
Aerofoil section ......... sym. sym. sym. 0009 0009
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R-08

R-16

R-17

R-22

R-228

Type designation Pilis Lepke Moka Futar Junius 18
Vertical tail
Area of fin and rudder ... m? 1.18 1.25 1.62 1.62 1.62
Area of rudder .......... m? 0.93 0.75 1.0 1.0 1.0
NACA NACA NACA
Aerofoil section ......... sym. sym. sym. 0009 0009
Fuselage
Max. width ............. m 0.59 0.58 0.62 0.62 0.62
Overall length ........... m 6.74 6.0 6.5 6.5 6.5
Max. cross section ....... m? 0.605 0.70 0.53 0.53 0.52
Number seats and arrange-
ment .....covevvunnnnnn 1 1 1 1 1
_skid and skid and skid and skid and skid and
Undercarriage type ...... fixed wheel | fixed wheel | fixed wheel wheel wheel
Lift increasing devices plain
Type covvvviiiiiniin none none none none flap
Span ........c0iiiiinen m — — — — 5.9
Area ........oiiiiiiiinn m? — — — — 1.65
Max. deflectionup ....... deg. — — — — 10
Max. deflection down .... deg. — — — — 60
Drag producing devices
DFS type DFS type DFS DFS
Type coovviiiiiiiint airbrakes none airbrakes airbrakes airbrakes
General location ......... ;‘3;’"3 — ?&t?u? ;‘3;‘:} ;3& ;‘;‘
of wing of wing of wing of wing
Span ....iiiiiiiiiiiin m 2x1.20 — 2x1.24 | 2x1.0 2x1.0
Area ..o.oiiiiiiiiniiinn, m? 4x0.12 — 4%0.145| 4x0.115| 4x0.115
Weights
Equipped weight ........ kg 163 90 280 173 180
Max.load .............. kg 90 70 90 100 100
Max. permissible flying
weight ................ kg 253 160 370 273 280
Wing loading ........... kg/m? | 16.32 12,5 23.0 20.2 20.8
Design standards
Airworthiness requirements
to which aircraft has been German | German | German | German | German
built .................. BVS BVS BVS BVS BVS
Date of issue of these requi-
rements ............... 1939 1939 1939 1939 1939
Max. ultimate load factor g 4 3 6 4 4
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Z-04

Type designation Sells Kome %f.?ga? Béke OE-01
Area ........ciiiiiiiaan m? 14.8 17.12 18.4 13.7 13.95
Aspectratio ............ 10.7 10.4 12.2 14.3 23.3
Wing root chord ......... m 1.05 1.29 1.6 14 0.9
Wing tip chord .......... m 0.75 1.29 0.75 0.52 0.40
Mean aerodynamic chord
(m.ae) ..cooviinniinnn m 1.17 1.29 1.23 0.98 0.775
Dihedral ............... deg. 1.5 2 4 3 inner 3
outer 0
Chord sweep ............ deg. 0 0 0 0 outer 3
Aero. twist root/tip ...... deg. —2 0 —3 —2 —2.5
Go 549 NACA
Wing section (root) ...... G6549 | mod. G6549 | 23015 | laminar
Ailerons
Type covevvviiiviaa.. Frise slo:&edc-l;‘lrise Frise Frise plain
outer 2.0
Span .....coiiiiiiiien, m 3.8 3.45 4.0 inner 2.0 4.5
outer 0.45
Area .....c.iiiiiiiinenn m? 1.15 0.725 1.33 linner 0.55 1.9
Horizontal tail
Area of elevator and fixed
tail ... it m? 1.5 2.32 2.56 1.87 2.08
Area of elevator ......... m? 0.78 0.98 1.30 0.99 1.27
NACA
Aerofoil section ......... 0009 sym. sym. sym. sym.
Vertical tail 114°
Area of fin and rudder ... m? 1.2 1.85 1.40 1.25 V-tail
Area of rudder .......... m? 0.7 1.0 0.96 0.75 —
NACA
Aerofoil section ......... 0009 sym. sym. sym. —
Fuselage
Max. width ............. m 0.62 1.04 0.7 0.65 0.66
Overall length ........... m 6.49 8.04 8.1 6.82 7.25
Max. cross section ....... m? 0.65 0.84 0.68 0.55 0.51
Number seats and arrange- side-by-side | tandem
ment .........ciiennnnn 1 2 2 1 1
Cndercarsage type ... i i | | o | it | b
. i . nose wheel
Lift increasing devices sotted plain
TYPe «vovvvvinnriannnenns none flap none none flap
Span ... ...iiiiiieenen m — 5.99 — — 9.0
Area .....coiiiiiiinn m? — 2.39 — — 1.94
Max. deflectionup ....... deg. — 0 — — 0
Max. deflection down .... deg. —_ 45 — — 60
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. . K-06 b R-15F Z-03B Z-04
Type designation Szelld Koma Ifjuség Béke OE-01

Drag producing devices flap (at high tail

Rubik deflection DFS type DFS parachute
Type ................... type angles) airbrakes airbrakes | 1.1 m diam.
General location ......... top and top and | top and

bottom bottom bottom

of wing — of wing of wing tail cone
Span ...........illn, m 2x0.9 — 2x1.35 | 2x1.0 —
Area ........coiiiiinnn m? 4x0.13 — 4%x0.155| 4x0.09 —
Weights
Equipped weight ........ kg 155 190 350 280 215
Max.load .............. kg 90 170 170 90 100
Max. permissible flying

weight ................ kg 245 360 520 370 315
Wing loading ........... kg/m? | 16.6 21 28.3 27.1 22.5
Designs standards
Airworthiness requirements

to which aircraft has been German | German | German | German | German

built .................. BVS BVS BVS BVS BVS
Date of issue of these requi-

TEments ............... 1939 1939 1939 1939 1939
Max. ultimate load factor g 4 3 4 6 4
Limiting flight conditions
Placard airspeed ......... km/h | 180 150 220 400 220
Aero-towing speed ....... km/h | 110 120 130 150 125
Winch launching speed ... km/h | 100 90 100 150 100
Permitted aerobatic L

oops, loops,

Manoeuvres ............ stall turns | mODE stall turns | all none
Spinning permitted ...... y yes unspinnable | yes yes yes
Straight flight performance
at flying weight of ....... kg 245 360 520 370 315

v v v v v v v v v v
km/h | m/s (km/h [ m/s |km/h | m/s | km/h [ m/s |km/h | m/s
V for min. sink .......... 56 |084] 62 |1.05[ 715 109 83 |10 | 75 | 065
V for max. L/D ......... 62 |093| 68 |112| 8¢ |1.13| 90 | 1.04| 80 | 0.68
Stalling speed ........... km/h 45 56.5 66.6 70 62
Max. L/D ...ccvinvnnnn 18.5 17.4 20.6 24 32.3
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Type designation 3 V-1Eolo

‘Wing root chord ........ m 1.228
Wing tip chord ......... m 0.372
Mean aerodynamic chord

[ P W m 0.876
Wing section, root ...... 65,618
Wing section, mid ...... intermediate
Wing section, tip........ 65,412
Dihedral ............... deg. 3.0

1, chord sweep ......... deg. 0037
Aero. twist root/tip...... deg. —20
Special features ........ tip shapes
Ailerons
Type (e.g. slotted, frise, in-

set, hinge, plain) ....... slotted
Span ......cciiiiii m 2 X 6.36
Area ...........coueen m? 2 x 1.223
Max. deflectionup ...... deg. 29
Max. deflection down .... deg. 170 30’
Mass balance degree . none
Mass balance method ... none

Special features ........

Horizontal tail

Span ...iiiiiiiiiiians m
“Area of elevator and fixed

tail ...... .ol m?
Area of elevator ........ m?
Max. deflection up ...... deg.

Max. deflection down . ... deg.

Aerofoil section .........
Mass balance degree ....
Mass balance method ...
Tail arm (from Y, chord
m.a.c. wing to Y chord
m.a.c.tail) ............ m
Elevator aerodynamic ba-
lance method .........
Elevator trimming method
Horizontal tail volume
coefficient . ............

Slotted internal and external ailerons. Internal aile-
rons (span 2.9 m) deflects downward with the flaps
up to 31° 30’

V-tail
2 x 1.828

1.977
2 x0.756

5.00

NIL
controllable tab

0.572
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Type designation

3 V-1 Eolo

Vertical tail

Number seats and arrange-
ment «..o.oovvveneenanns

Undercarriage type .....

Wheel diameter ........ cm

Lift increasing devices

Type (e.g. trailing edge
flaps, fowler flaps, droop-
able ailerons, slotted

Drag producing devices

Type «ovvvieninnannnns
General location ........

Area .......coiiiiiinen m?

9%, of span (where apph-
cable) ................

Location, % of chord
(where applicable) .....

Is device intended to limit
terminal velocity (verti-
cal dive) to max. permis-
sible LAS., ...........

Weights
Wings! .....cooiitnn kg
Fuselage® .............. kg
Tailplane and elevator .. kg
Empty weight® ......... kg
Instruments ........... kg
Other equipment (e.g. oxy-
gen, radio) ............ kg

Area of rudder ......... m?
Max. deflection ......... deg.
Fuselage

Max. width............. m
Overall length ......... m
Max. cross section....... m?

flaps, split flaps) .......
Span .....o0iiiiiiinn, m
Area ......ccoiiiiienn, m?
Max. deflection up ...... deg.

Max. deflection down . ... deg.

V-tail

2% 0.635
20

0.716
8.55
0.985

1
retractable wheel with brake

33

slotted
2% 3.34
2 % 1.075
2
50

segmented surface brakes
top and bottom of wing
2 x 0.60
14

65

yes

220
16.5

329.5
15.5

20
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Type designation 3 V-1 Eolo
Equipped weight ....... kg 365
Max.load .............. kg 85
Max. permissible flying

weight ............... kg 450
Wing loading .......... kg/m? 28.1
Design standards

Airworthiness require-
ments to which aireraft
has been built .........

Certificate of airworthiness

Limiting flight conditions
Placard airspeed ........ km/h
Aero-towing speed ...... km/h
Cloud flying permitted

Yes/mo ...oiiiiiiiiinn,
Permitted aerobatic ma-
NOEUVIES .. .vevrrunnnnns
Spinning permitted yes/no
Foremost and aftmost c.g.

positions for which com-

pliance with regulations

has been shown or is in-

tended in 9% m.a.c......
Terminal velocity with

brakes opened at max. all

up weight from flight

tests (if brakes are speed

limitting) ............. km/h

Straight flight performance
at flying weight of ...... kg
No flap or brake ........

V for min. sink .........
V for max. L/D ........

15XVstall..ooovvnnnnn.

1 With struts, controls, flaps and brakes.

Italian Civil Board
yes

230
100-130

request of certification will be forwarded

yes

169 and 339%,

160
450
v v
km/h m(s
92 0.79
96.5 0.82
120 1.3
60 no flap
40 full flaps
32.8

* Complete with rudder and fin, less instruments and equipment.

! To include any fixed ballast.










gebaut werden. Der Prototyp des M-100
beendete kiirzlich seine Versuchsfliige.
Rumpf in Holzbauweise, mit Sperrholz be-
plankt; einholmiger Fliigel, sperrholzbe-
plankt und stoffbespannt.

M-100

Planeur monoplace d’entrainement et de
moyenne performance, de structure con-

ventionnelle, construit d’aprés les condi-
tions prescrites par I'Aéro-Club d’Italie.
Le planeur répondant le mieux aux exi-
gences imposées est destiné a étre cons-
truit en série comme planeur standard
d’entrainement italien. Le prototype du
M-100 a terminé récemment ses vols d’essai.
Fuselage en bois revétu de contreplaqué;
ailes & un seul longeron, recouvertes de
contreplaqué et de toile.

Type designation

CVT-1 Zigolo

CVT-2 Veltro CVT-4 Strale M-100

Manufacturer...............

Centro di volo a vela del Politecnico

Ditta Nico-

di Torino (CVT) lotti & Figli

Designers .................. Dott. Ing. Alberto and Piero Morelli

Date of first flight of prototype 1954 1954 1957
Number produced..... 1 1 1 1
Wings
Span ................ m 12.0 15.0 16.1 14.0
Area ................ m? 14.0 12.5 13.3 12.25
Aspect ratio ......... 10.0 18.0 19.4 16.0
Wing root chord ...... m 1.34 1.17 1.17 1.30
Wing tip chord ....... m 0.80 0.50 0.50 0.45
Mean aerodynamic
chord (m.a.c.) ........ m 1.19 0.88 0.88 0.95
Wing section, root .... NACA 4415 64,515 64,515 63-613
Wing section, mid .... NACA 4415 63-612,3
Wing section, tip ..... NACA 4415 64,512 64,512 NACA 4412
Dihedral ............. deg. 2 2 2 1
4, chord sweep ....... deg. 0 0 0 0
Aero, twist root/tip ... deg. —4 —4 0 —4
Length of each one section |three sections| two sections | two sections
section of wing ....... m 12.0 center: 7.0 8.0 7.0

outer: 4.0
Special features ...... S%“lcll:i{’e:g"tfes
12 em diameter

Ailerons
Type oo, Frise Slotted Slotted Frise
Span ................ m 3.6 4.0 3.1 2.5
Area ................ m? 1.78 1.34 1.06 0.84
Mean chord .......... m 0.3 0.25 0.22 0.20
Max. deflection up .... deg. 30 30 25 25
Max. deflection down .. deg. 30 15 25 25
Mass balance method .. — concentrated — —

mass on tip
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Type designation CVT-1 Zigolo CVT-2 Veltro CVT-4 Strale M-100
Horizontal tail
Span ................ m 3.0 2.8 2.8 2.8
Area of elevator
and fixed tail ........ m? 2.3 1.4 1.4 1.56
Area of elevator ...... m? 0.93 0.57 0.57 0.75
Max. deflection up .... deg. 30 30 30 30
Max. deflection down .. deg. 20 20 20 20
Aerofoil section ....... NACA 0009 [NACA 64 009|NACA 64 009{NACA 64 009
Mass balance degree .. — — — —
Mass balance method . — — — —
Tail arm (from ¥, chord
m.a.c. wing to %, chord
ma.c. tail) .......... m 3.56 3.98 3.98 3.80
Elevator aerodynamic
balance method....... — —_ — —
Elevator trimming adjustable
method .............. — — trim tab spring on
control stick
Horizontal tail
volume coefficient .... 0.5 0.51 0.48 0.52
Vertical tail
Area of fin and rudder . m? 0.98 0.67 0.70 1.20
Area of rudder ....... m? 0.73 0.45 0.50 0.80
Aspect ratio ......... 1.7 0.85 0.75 ~1
Taillarm ............. m 4.0 3.96 4.02 4.05
Max. deflection ....... deg. 35 35 35 35
Aerofoil section ....... NACA 0009 |NACA 64009 [NACA 64009 [NACA 64009
mod. mod. mod.
Mass balance degree .. — — — —
Mass balance type .... —_ — — —
Aerodynamic balance . — — — horn balance
Fuselage
Max. width .......... m 0.64 0.62 0.62 0.60
Overall length ........ m 6.55 6.9 7.03 6.70
Max. cross section .... m? 0.47 0.39 0.41 0.45
Wetted surface area ... m? ~ 13 ~ 6 ~ 8 ~ 12
Number seats ........ 1 1 1 1
Undereainge type -+ | et | ot | gt | sk s
skid wheels wheel to skid
Wheel diameter ...... cm 26 14 15 21
Lift increasing devices
Type .ccovvvviiiinnn. none slotted flap none none
Span ........vieenn m 3.05
Area .......ccvvvnen. m? 1.5
Mean chord .......... m 0.25
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Type designation CVT-1 Zigolo CVT-2 Veltro CVT-4 Strale M-100
Max. deflection up .... deg. 0
Max. deflection down .. deg. 60
Drag producing devices
Type covvevnvnnnennn fuselage deap (st ;“;’é‘l‘es) _wing (;'::é Jirbrakes
airbrakes airbrakes | tangular plates)
General location . .. ... fuselage sides top and top and
(under wing) bottom of | bottom of
wings wings
Span ......oiiiiia.t, m 1.60 1.00
Area .........00...n m? 2%0.072 ~4%0.051 4x0.12
Location, per cent of chord 30 43 40
Is device intended to limit
terminal velocity
(vertical dive)
to max. permissible I.A.S.
Yes/mo .....iiiiiiann, no no no no
Weights
Wings! .............. kg 82 111 119
Fuselage? ............ kg 60 59 60
Tailplane and elevator kg 9 6 6
Empty weight® ....... kg 151 176 185 155
Instruments ......... kg 4 5 5 4
Equipped weight ..... kg 155 181 190 159
Removable ballast .... kg — — — —
Max.load ............ kg 95 85 90 98
Max. permissible flying
weight .............. kg 250 266 280 257
Wing loading ........ kg/m? 17.8 21.3 21.0 21
Design standards
Airworthiness requirements
to which aircraft has been
built................. Registro Aeronautico Italiano
Date of issue of
these requirements .. .. 1942 1942 1942 1942
Certificate of airworthiness
YeSMMO . vviiiiiiian yes yes yes
Design flight envelope v n v v v
Maneuvre loads (ultimate km/h P;:Zf::)“d km/h n km/h n km/h n
load factor = N = 2n)
Point A ............. 85 4.5 122 4.5 | 122 4.5 | 117 4.5
PointB ............. 180  3.38 | 200 3.38| 200 3.38| 180 3.38
Point C ............. 180 0 200 0 | 200 0 | 180 0
PointD ............. 105 2.25 [ 120 2.25| 120 2.25( 120 2.25
Gust loads® ...........
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Type designation CVT-1 Zigolo CVT-2 Veltro CVT-4 Strale M-100
Limiting flight conditions
Placard airspeed ...... km/h 180 200 180
Aero-towing speed .... km/h 130 150 150
Cloud flying permitted
Yesmo ..., yes yes yes
Permitted aerobatic all normal
ManGeuvers........... (not inverted)
Spinning permitted
yes/no ... yes yes yes
Foremost and aftmost c.g.
positions for which com- 259, 25% 249,
pliance with regulations has and and and
been shown or is intended 35% 35% 33%
in per cent m.a.c. .....
Max. airspeed with brakes
fully opened ......... km/h 130 130 130
Straight flight performance®
at flying weight of .... kg 240 265
No flap or brake ...... v v v v v v v
km/h km/h m/s km/h m/s km/h m/s
V for min. sink ....... 60 0.75| 60 0.5
V for max. L/D ...... 72 0.87{ 70 0.55
100 0.83
130 1.32
150 ' 1.84
With ...oflap ........ deg.
Stalling speed ........ km/h 45 57
Max.L/D ............ 23 35
1 With controls, flaps and brakes.
2 Complete with rudder and fin, less instruments and equipment.
8 To include any fixed ballast.
¢ Gust loads are not considered in present R.A.I. Requirements,
8 Measurements have not yet been made on the CVT-4 and the M-100.

Manufacturer;
S.A.1I Ambrosini
Viale Maino 23, Milano

CVV 6 Canguro

The Canguro is an all-wood tandem two-
seater. It participated in the 1952, 1954
and 1956 World Competitions.

CVV 6 Canguro

Zweisitzer mit Tandemanordnung, in Holz-
konstruktion. Nahm an den Weltmeister-
schaften 1952, 1954 und 1956 teil.

CVV 6 Canguro

Biplace avec siéges en tandem, construc-
tion de bois. Prit part au championnats
du monde de 1952, 1954 et 1956.
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Manufacturer:

Centro di volo a vela

del Politeenico di Milano
Piazza Leonardo da Vinei 32
Milano

CVV 7 Pinocchio

The Pinocchio is a single-seat sailplane
constructed of wood. Originally it was
fitted with a retractable wheel.

CVV 7 Pinocchio

Einsitziges Flugzeug in Holzkonstruktion.
Urspriinglich mit einziehbarem Rad aus-
geriistet.

CVV 7 Pinocchio

Monoplace construit en bois. Originaire-
ment, il avait une roue rétractable.

CVV 8 Bonaventura

The Bonaventura is a high performance
tandem two-seater constructed of wood.

CVV 8 Bonaventura
Hochleistungs-Zweisitzer mit Tandeman-
ordnung, in Holzkonstruktion.

CVV 8 Bonaventura

Biplace de haute performance avec siéges
en tandem, construit en bois.

Type designation Cvv 6 FVV 7. Cvv g
Canguro Pinocchio Bonaventura

Designer(s) ......covovvevenn.. Prof.ing. E. Preti|Prof.ing. E. Preti| Prof.ing. E. Preti
Date of first flight of prototype 1941 7.4.1952 29.12.1957
Number produced....... 1 1
Wings
Span ..., m 19.20 18.50 19
Area .......ccooiiniinnn m? 21.60 18 19.1
Aspectratio ........... 17 19 18
Wing root chord ........ m 1.80 1.50 1.50
Wing tip chord ......... m 0.55 0.47 0.60
Mean aerodynamic chord

(maec)....ooovvnnnnn. m 1.12 0.99 1.05
Dihedral ............... deg. 2030° 2030° 2020’

1, chord sweep ......... deg. — — —1030°
Aero. twist root/tip ..... deg. —8012’ —608’ —50
Wing section (root) ..... G& 549 mod, NACA 4415 NACA 65,618
Ailerons
Type .ot plain and frise | plain and frise | plain and frise
Span ...... .o, m 13.40 10 9
Area ........civiiinln m? 4.96 3.40 1.84
Horizontal tail .
Area of elevator and fixed

tail ...l m? 2.52 1.80 2.168
Area of elevator ........ m? 1.16 0.86 1.214
Aero foil section ........ NACA M. 3 NACA M. 3 NACA series 00
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. . CVVv 6 CVv 7 Cvvs
Type designation Canguro Pinocchio Bonaventura

Vertical tail
Area of fin and rudder .. m? 1.17 1.00 1.215
Area of rudder ......... m? 0.87 0.70 0.828
Aerofoil section ......... NACA M. 3 NACA M. 3 NACA series 00
Fuselage
Max. width ............ m 0.62 0.60 0.63
Overall length .......... m 8.00 7.75 7.91
Max. cross section ...... m? 0.52 0.43 0.48
Number seats........... 2 1 2
Undercarriage type ..... droppable wheels fixed wheel droppable wheels
L'ift increasing devices none none none
Drag producing devices
Type .................. spoilers spoilers segmented spoilers
General location ........ top and bottom of wing |top and bottom of wing | top and bottom of wing
Span ........iiiiiin.., 1.80 2.40 4.20
Area .........ccvvunnns 0.62 0.61 1.11
Weights
Equipped weight ....... kg 280 222 295
Max.load .............. kg 180 98 180
Max. permissible flying

weight................ kg 460 320 475
Wing loading .......... kg/m? 21.30 17.80 23.80
Design standards

Airworthiness require-
ments to which aircraft
has been built

Max. ultimate load factor g

Limiting flight conditions
Placard airspeed
Aero-towing speed
Spinning permitted yes/no

......

Straight flight performance
at flying weight of.......

V for min. sink
V for max. L/D

........

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

Norme Registro
aeronautico italiano

Norme Registro
aeronautico italiano

Norme Registro
aeronautico italiano

8 8 8

220 220 220

120 120 120

yes Yes yes

460 320 475
v v v v v v

km/h m/s km/h m/s km/h m/s

62 17.2 58 16.1 71 21.4
75 20.8 60 16.7 91 25.3

30 33 36.7
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Type designation V-20 T-10 T-20
Fuselage
Max. width ............ m 0.50 0.60 0.75
Overall length .......... m 7.36 7.20 8.05
Number seats and arrange-

ment ................. 1 1 2 tandem

: ‘ fixed wheel fixed wheel
Undercarriage type ..... skid e e e e
Lift increasing devices
Type coovvvviiniia... none none none
Drag producing devices
Type covvvveinennnn... spoilers DFS airbrakes DES airbrakes
General location ........ top of wing top :}’dwi':l‘;""m top 2;‘&?:5"""'
Span .....coiiiiiiiil 1.10 0.60 0.60
Weights
Equipped weight ....... kg 191 190 210
Max.load .............. kg 79 90 190
Max. permissible flying

weight . .......o...... kg 270 200 400
Wing loading .......... kg/m? 18.0 18.7 26.7
Design standards
Airworthiness require-

ments to Whl(:h aircraft Netherlands Netherlands Netherlands

has been built ......... category II category I category 11
Date of issue of these re- Technische Voorschriften voor Zweefvliegtuigen

quirements ........... 15t June 1953 | 15 June 1953 | 15 June 1953
Max. ultimate load factor g 7.0+ 9.6 7.0
Limiting flight conditions
Placard airspeed ........ km/h 180 200 200
Aero-towing speed ...... km/h 100 117 117
Winch Iaunching speed .. km/h 95 100 100
Permitted aerobatic ma-

NOGUVIES +.ovvuvnonnn. none all none
Spinning permitted yes/no no yes no
Straight flight performance
at flying weight of ...... kg 250 200 400

v v v v v v
km/h m/s km/h m/s km/h m/s
V for min. sink ......... 56 0.70 60 0.80 65 0.90
Vformax. L/D ........ 72 65 70
Stalling speed .......... 45-50 50 60
Max. LD ...c.cevvaetnt 23 23 20

160













Jaskolka-L | Jaskolka-Z | Mucha 100 Bocian Czapla

Type designation SZD-17X | 'SZD-8bis | SZD-12 | SZD-9bis | SZD-10bis
Ailerons
Span .......oiiiiieiien m 3.9 3.9 3.8 4.35 3.95
Area ......coiiiiiiennnn m? 1.79 1.83 1.94 2.94 3.66
Max. deflectionup ....... deg. 30 30 35 30 24
Max. deflection down .... deg. 15 15 17 10 17
Mass balance ............ along nose| nil external |along nose| mnil
weight

Horizontal tail
Span ........... 0. m 2.92 3.25 3.30 3.85
Area of elevator and fixed

taill oL, m? 2.0 1.60 1.86 2.80 3.20
Area of elevator ......... m? 0.80 0.64 0.83 1.25 1.56
Max. deflectionup ....... deg. 23 30 25 30 30
Max. deflection down .... deg. 23 23 17 22 30
Aerofoil section ......... NACA NACA NACA NACA NACA

0010  |0009-0015( 0012  |0010-0012f 0012
Elevator aerodynamic

balance .............. nil nil nil nil nil
Elevator trim ........... nil nil tab tab tab
Horizontal tail volume

coefficient ............ 0.694 0.585 0.518 0.445
Special features ......... V tail

Vertical tail

Area of fin and rudder ... m? V tail 1.14 1.27 1.51 1.60
Area of rudder .......... m? V tail 0.62 0.76 0.91 1.10
Max. deflection .......... deg. V tail 30 30 30 30
Aerofoil section ......... V tail NACA NACA NACA NACA
0008 0012  ]0011-0012| 0012
Aerodynamic balance .... nil nil nil nil nil
Special features ......... V tail
Fuselage
Max. width ............. m
Overall length ........... m 6.80 7.42 7.00 8.00 8.73
Number seats and arrange-
ment ................. 1 1 1 2 2
tandem tandem
. wheel fixed wheel | fixed wheel | fixed wheel
Undercarriage type ...... wheel with brake | with brake | with brake | with brake
‘Wheel diameter ......... cm 30 30 30 35 35
Lift increasing devices
Type «ovviviiiiiinn.. split slotted
Area ............oooo.l. m? 1.17 1.89
Max. deflection down .... deg. 60 25

Drag producing devices
Type «.ovvvvniiininn... SZD SZD SZD SZD SZD
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. . Jaskolka-L | Jaskolka-Z | Mucha 100 Boci Czapl.
Type designation SZD-17X | SZD-8bis SZD-12 SZD-9bis | SZD-10bis
Area ............. ceee.. m? 0.24 0.47 0.38 0.625 0.54
Weights
Equipped weight ........ kg 340 270 185 330 280
Removable ballast ....... kg 120 95
(water) | (water)
Max.load .............. kg 90 105 170 160
Max. permissible flying
weight ............... kg 540 455 290 525 440
Design flight envelope v v v v v
Manoeuvre loads kjh[ " jkmh| " fkmp| % fkmp) % fkm/h | P
Point A ................ 165 [ 7.9 | 140 | 7.0 | 121 |10.5 | 138 |10.5 |101.5| 7.86
PointB ................ 250 | 3.85 | 250 [ 3.5 | 250 [ 5.25 | 250 | s5.25| 160 | 3.94
PointC ................ 250 | 0 250 | 0 250 | 0 250 | 0 160 | 0
PointD ................ 250 |-1.9 | 250 |-1.75 | 250 |-2.62 | 250 | -2.62 | 160 |-1.97
v v A% v v v v v v v
Gust loads km/h| m/s [km/h| m/s [km/h| m/s |km/h| m/s |[km/h| m/s
Point A ................ 186 (10.0 | 140 |11.0 | 121 |15.6 | 138 |15.7 [101.5 [12.2
PointB ................ 250 | 40 | 250 [ 4.0 |250 | 3.1 | 250 | 3.4 | 160 | 2.7
PointC ................ 250 | o0 250 | 0 250 | 0 250 | 0 160 | 0
PointD ................ 250 |-5.0 | 250 [-4.0 | 250 |-3.9 | 250 |-4.3 | 1260 |-4.6
Limiting flight conditions
Max. free flight airspeed
clean configuration .. ... km/h | 250 250 220 200 160
Max. speed with extended
flaps or airbrakes ...... km/h [ 200 120 200 180 160
(airbrakes) | (flaps) (airbrakes) | (airbrakes) | (airbrakes)
Aero-towing speed ....... km/h | 140 150 130 140 110
Winch launching speed ... km/h [ 120 120 94 115 100
Cloud flying permitted ... yes yes yes yes no
Spinning permitted ...... yes yes yes yes yes
Straight flight performance
at flying weight of ....... kg 385 360 290 506 435
v v \4 v v v \4 v v v
Noﬂap or brake km/h| m/s |km/h| m/s |km/h| m/s |km/h| m/s |km/h| m/s
V for min. sink .......... 87 080 | 75075 ] 54 o072 | 71 [080 | 55| 103
V for max. L/D ......... 95 |0.845 | 82 [ 080 | 69 [ 0.80 | 84 | 0.86 | 66 [ 1.08
Stalling speed ........... km/h 47 52 40
Max.L/D ......... e 31.2 28.5 24 26 17
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Endprodukt einer langjihrigen Entwick-
lung, die mit der Elfe 1 (9 m Spannweite)
begann und iiber 11 m, 15,4 m und 16 m
zur Eife M mit 17,5 m Spannweite fiihrte.
Die letzten drei Elfe-Typen basierten auf
einem von W. Pfenninger konstruierten
Laminarfliigel. Trotz der Sandwichkon-
struktion der fritheren Elfe PM-3 war jene
enttiuschend schwer, so da die Elfe M

Elfe M

in normalerer Bauweise hergestellt wurde.
Die groBe aerodynamische Sorgfalt des
Flugzeugs ergab normale Sinkgeschwin-
digkeit, einen #uBerst flachen Gleitwinkel
und guten Einflug.

Eife M

Résultat final d’un développement de plu-
sieurs années, qui commenga avec Elfe 1
(9 m d’envergure), puis passa a 11 m,
15,4 m, 16 m d’envergure, pour aboutir a
17,5 m avec Elfe M. Les trois derniers ty-
pes de planeurs Elfe ont pour principe une
aile laminaire construite par W. Pfennin-
ger. Malgré la construction en sandwich,
le planeur Elfe PM-3 antérieur était facheu-
sement lourd, de sorte qu’'on est revenu
avec Elfe M a une construction plus nor-
male. L’appareil a été si bien étudié au
point de vue aérodynamique que sa vitesse
de descente est normale, son angle de pla-
né trés faible, et ses qualités de vol ex-
cellentes.

Type designation Moswey III WLM 1 WLM 2 Elfe M
W. Hegetschweiler| R. Siigesser.

Manufacturer........... ﬁ‘:;:i};%;g:ie Isler & Co. Flugzeugbm’, A. Neukom
Address ............... Horgen Wildegg |Herzogenbuchsee| Neyhausen
Designer(s) ............ Georg Miiller | i OWEM: re | Fl DWEM: e X'Jﬁ{“ffﬁiﬁ
Date of first flight of

prototype ............. October1943 | July 1947 May 1954 June 1956
Number produced....... 14 3 1 1
Wings
Span .........iiienn. m 14.0 14.0 18.2 17.5
Area .......ciiiiiiiann m? 13.1 14.0 17.2 13.21
Aspect ratio ........... 15.0 14.0 19.2 23.15
Wing root chord ........ m 1.375 1.40 1.37 1.05
Wing tip chord ......... m 0.485 0.60 0.50 0.30
Mean aerodynamic chord

(mac)..coovvinunn... m 0.995 1.064 0.975 0.80
Wing section, root ...... G5 535 NACA 23013 | 64A013mod. | Laminar 13.39,
Wing section, mid ...... G6 535 NACA 23013 | 64A013mod. | Laminar 12.29
Wing section, tip........ Go 535 NACA 23007 | 64A018 mod. | Laminar 10.5%
Dihedral ............... deg. gull wing 1.5 2 3
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Type designation Moswey 11T WLM 1 WLM 2 Elfe M
1, chord sweep ......... deg. 0 —1 —1
Aero. twist root/tip ..... deg. 0 —1 —1
Length of each section of
WINE oviiiiiiiiinnan. m 7.0 7.0 9.0 8.44+2x4.55
Ailerons
Type covveiiiinnninnnn, frise slotted
Span ...l m 3.17 3.25 6.25 17.5
Area .......coviieiinn m? 0.80 0.77 1.335 2.0
Mean chord ............ m 0.255 0.24 0.21 0.115
‘Max. deflectionup ...... deg. 25 26 22
Max. deflection down .... deg. 10 12 10
Mass balance degree .. ... 1009, 1009%,
Mass balance method ... distributed external
balance balance weight
Horizontal tail
Span .......00iiiinnn., m 2.78 2.80 3.0 2.54
Area of elevator and fixed
tail ... ...l m? 1.70 1.60 1.90 1.31
Area of elevator ........ m? 0.81 0.69 0.95 0.47
Max. deflectionup ...... deg. 25 26 30 30
Max. deflection down .... deg. 25 18 20 40
Aerofoil section ......... laminar 99,
Mass balance degree ... .. 1009, 1009,
Mass balance method ... single weight | single weight
Tail arm (from ¥, chord
m.a.c. wing to Y}
chord m.a.c. tail)....... m 3.05 4.05 4.25 5.2
Elevator aerodynamic
balance method........ horn none none
Elevator trimming method none tab tab
Vertical tail
Area of fin and rudder ... m? 0.78 0.95 1.20 0.905
Area of rudder.......... m? 0.66 0.74 0.76 0.35
Taillarm ............... m 3.50 4.15 4.35
Max. deflection ......... deg. 25 30 30 40
Aerofoil section ......... laminar 99,
Mass balance degree .... partial
Mass balance type....... single weight
Aerodynamic balance. ... horn horn
Fuselage
Max. width ............ m 0.52 0.65 0.65 0.62
Overall length .......... m 6.0 7.0 7.7 7.8
Max. cross section ...... m? 0.34 0.54 0.51 0.46
Number seats .......... k} 1 1 1
Undercarriage type. ..... dropp:blg,wheels dropp:ll:;;1 wheels dx‘opp:]b!\;;i Wheels
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Type designation Moswey III WLM 1 WLM 2 Eife M
Lift increasing devices
Type covvvinnnnnn. ceees none 5]°“ega;‘;m"e' 5’°"°§ﬂ;2mb°"
Ailerons also Ailerons deflect
deflect to 1, flap with flaps
travel
Span .....iiiiiiieenn m — 2 x 3.20 2% 2.40 17.5
Area ...... Cerereans <. m? — 1.12 0.67 2.0
Mean chord ............ m — 0.35 0.28 0.115
Max. deflection up ...... deg. — 0 0
Max. deflection down . ... deg. — 40 27
Drag producing devices
TVpe ................ airbrakes airbrakes airbrakes airbrakes
’ top and bottom | top and bottom | top and bottom | top and bottom
of wing of wing of wing of wing
Span .................. m 1.05 1.56 1.35 1.8
Area (total) ............ m? 0.46 0.40 0.69 0.8
%ofspan ............. 10.2
Location, %, of chord ... 36 68 66 70
Is device intended to limit
terminal velocity (vertical
dive) to max. permissible
LAS. ... yes yes yes yes
Weights
Wings ....oovvvieiiinnn. kg 86 120 218 171
Fuselage ............... kg 76
Tailplane and elevator ... kg 6
Empty weight .......... kg 253
Instruments ............ kg 7
Equipped weight ....... kg 160 220 350 260
Max.load .............. kg 90 90 100 117
Max. permissible flying
weight................ kg 250 310 450 377
Wing loading ......... kg/m? 19.1 22.2 26.2 28.5
Design standards
Airworthiness requirements
to WhICh aircraft has been Schweizerische Vorschrift iiber die
built.................. Festigkeit der Segelflugzeuge BCAR sect. E
Date of issue of these re-
quirements ............ March 1943 | Sept. 1944 1948
Certificate of airworthiness yes yes yes
Design flight envelope v | proof v | proof v | proof v | proof
M anoeuvrge loads km/h {:::ﬂr km/h fl::‘:ir km/h fL‘:;gr km/h fz::l:r
PointA................ — 5 130 5
PointB................ 210 4 300 5 260 4
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Type designation Moswey ITT WLM 1 WILM 2 Elfe M
PointC................ 210 0 300 0 260 0
PointD ............... 190 | —2 280 | —2 12 | —25
160 | —3
Factor of safety......... 1.8 1.8 1.5
v A\ A\ v
Gust loads km/h .:/s km/h 1:/5 km/h n;’/s km/h m/:
PointA................ 125 | 410 160 | +10 143 | 420
Point D................ 125 | —10 160 | —10 143 | —20
Limiting flight conditions
Placard airspeed smooth
conditions ............ km/h 210 300 200 214
Placard airspeed gusty
conditions ............ km/h 125 160 140
Aero-towing speed
smooth/gusty.......... km/h| 150/125 270/160 200/140 180
Winch launching speed .. km/h 125 160 100
Cloud flying permitted. .. yes yes yes yes
Spinming permitted ..... yes yes yes yes
Foremost and aftmost c.g.
positions for which com-
pliance with regulations
has been shown or is in-
tended in % m.a.c...... 309% 23.5% 329,
and 399% and 429, and 429,
Straight flight performance
at flying weight of...... kg 250 280 430 350
v v v v v
No flap or brake km/h n:;s km/h n:;s kmh | mjs | kmjh n:l/s
V for min. sink ......... 60 | 0.65 67 | o085 73 | 036 7 | o054
V for max. L/D ........ 7 | 0.70 85 | 097 80 | 0.60 98 | 0.62
5 | 017 90 | 1.04 108 | 0.98 14 | 017
87.5( 1.00 105 | 135 126 | 150 130 | 1.0
100 | 140 120 | 1.80 144 | 220
With fla 100:65 | 0.80
|+ S 50:50 | 0.9
Vstalmin. ............ km/h 40°0:46 20°:60
Stalling speed (no flap) .. km/h ~50 ~60 ~12 65
Max. LD .............. 27.5 25 37 44
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plywood. The wing and fuselage are cov-
ered with /s” Douglas Fir plywood and
the control surfaces are covered with /16”
Poplar plywood. This sailplane may be as-
sembled from kit form in less than 600
hours, A dive brake in the form of an ai-
leron type flap was included in the design
to restrict the terminal velocity to 160 mph.
The prototype wing is being fibreglassed
and contoured.

BG-12

Hochleistungsflugzeug in Holzkonstruktion,
ghnlich jener beim Flugmodellbau. Keine
eingebauten Rippen; alle Rippen und Span-
ten werden aus dem Sperrholz ausgeschnit-
ten. Fliigel und Rumpf sind beplankt mit
3-mm-Fohren-Sperrholz, die Teile des Leit-
werks mit 1,6-mm-Pappel-Sperrholz. Aus
Baukasten in weniger als 600 Arbeitsstun-
den herstellbar, Eine Sturzflugbremse in

Form einer Querruderklappe beschrinkt
die Endgeschwindigkeit auf 255 km/h. Der
Fliigel des Prototyps wird schichtweise mit
Fiberglas iiberzogen.

BG-12

Planeur de haute performance, construit
en bois comme on fait les modéles réduits.
Pas de nervures rapportées; toutes les ner-
vures et cloisons sont découpées dans le
contreplaqué. Les ailes et le fuselage sont
revétus de contreplaqué de pin sylvestre
de 3 mm; les parties de 'empennage de
contreplaqué de peuplier de 1,6 mm. Les
piéces sont renfermées dans des boites de
construction et le montage n’exige pas
méme 600 heures de travail. Un frein de
piqué en forme d’aileron limite la vitesse
a 255 km/h. L’aile du prototype est recou-
verte de couches de fibre de verre.

Type designation BG-6 BG-7 BG-8 BG-12
Designer ....ocovvevinns William G. Briegleb
Date of first flight of proto-

LYPE s evveennninans 1939 1940 1941 19561
Number produced....... 6; khs‘- 203“" P ” msr- e 22 kmr-
Wings
Span ..., m 9.83 12.26 15.32 15.24
Area ....oviiiiinienn m? 10.86 11.43 17.65 12.91
Aspectratio ............ 8.9 13.1 13.1 17.9
Wing root chord ........ m 1.14 1.14 1.43 1.14
Wing tip chord ......... m 1.14 0.46 0.57 0.31
Mean aerodynamic chord

(mae) coveeeniiannn. m 1.11 0.93 1.22 0.85
Wing section, root ...... NACA 4412 4412 4412 4415R
Wing section, mid ...... NACA 4412 4412 4412
Wing section, tip........ NACA 4412 4412 4412 4406 R
Dihedral ............... deg. 3 3 3 1
Aero. twist root/tip...... deg. 6
Length of each section of u 35P}§°e "

. 1ps o.. eac.

S m 4.87 6.1 732 |conter section 488
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Type designation BG-6 BG-7 BG-8 BG-12
Ailerons
TYPe coveveernninnanns plain plain plain plain
Span ....iiiiiiieeen.. m 2.6 3.5 4.26 4.26
N m? 2 X 0.924 2 % 0.905 2 % 1.46 2% 0.65
Max. deflection up ...... deg. 18 18 20 30
Max. deflection down . ... deg. 9 9 10 10
Horizontal tail
Span .......iieiiiins m 2.13 2.13 2.67 2.41
Area of elevator and fixed
tail ..., m? 1.47 1.47 2.23 1.57
Area of elevator ........ m? 0.65 0.65 0.99 0.57
Max. deflection up ...... deg. 23 23 15 18
Max. deflection down .... deg. 23 23 23 20
Aerofoil section ......... symmetrical | symmetrical | symmetrical | symmetrical
Tail arm (from ¥, chord m.
a.c. wing to 1 chord m.
ac.tail) .............. m 2.87 2.88 3.59 3.44
Elevator trimming method ele:tl:::g c::trol ele‘:'al::' c?):trol trim tab ele:gtr;:i::trol
Vertical tail
Area of fin and rudder .. m? 0.72 0.72 1.13 0.84
Area of rudder ......... m? 0.58 0.58 0.95 0.65
Aspectratio ........... 3.09 3.09 3.09 3.57
Taillarm............... m 3.16 3.16 3.95 3.83
Max. deflection ......... deg. 45 45 24 25
Aerofoil section ......... symmetrical | symmetrical | symmetrical | symmetrical
Fuselage
Max. width ............ m 0.56 0.56 0.69 0.61
Overall length .......... m 4.88 4.88 6.12 5.87
Max. cross section....... m? 0.537 0.537 0.752 0.473
Number seats and arrange-
MeDL .o vieveniiieanans 1 1 2 1
tandem
1 fixed wheel fi heel fixed wheel fixed wheel
Undercarriage type ..... e xed whee ey e e
mounted
nose skid
Wheel diameter......... cm 30.5 30.5 35.5 25.4
Lift increasing devices
Type ccovvvviiiiannnns none none none trailing edge flaps
Span .......oiiiiienn m 4.27
Area .........c0vieennn m? 1.25
Mean chord ............ m 0.263
Max. deflection up ...... deg. 0
Max. deflection down .... deg. 70

195



Type designation BG-6 BG-7 BG-8 BG-12

Drag producing devices spoilers
(pending approval . .
Type covviiiiinninn, by C.A.A.) spoilers spoilers flaps
. . . . aft portion of wing

General location ........ top of wing | top of wing | top of wing | center section
Span .....iiiiiiiiee m 2 % 0.325 2% 0.4 2% 0.613 2x21
Area ....iiiiiiiiiinnn. m? 2 % 0.028 2 % 0.0375 2% 0.075 2x0.575
Weights
Wings ..cvvivinenieenn. kg 53.0 61.1 158.7 133.0
Fuselage ............... kg 41.7 41.7 99.8 77.1
Tailplane and elevator .. kg 8.6 8.6 15.5 10.9
Empty weight .......... kg 103.3 111.4 274.0 221.0
Instruments ........... kg 1.7 3.6 6.1 3.8
Other equipment (e.g. oxy-

gen, radio) ........... kg — 18.4 — 22.7
Equipped weight ....... kg 105.0 133.4 280.1 247.5
Removable ballast ...... kg 2.0 2.9 5.6 —
Max.load .............. kg 86.0 90.7 176.3 93.5
Max. permissible flying

weight ............... kg 193.0 221.0 462.0 340.0
Wing loading (max.)..... kg/m? 17.6 19.85 26.15 26.3
Design standards
Airworthiness require-

ments to which aircraft

has been built ........ CAR 05 CAR 05 CAR 05 CAR 05
Date of issue of these re-

quirements............ 1940 1942 1942 1942
Certificate of Airworthi-

DESS +vvvvnnnnnnnnnnns yes pending yes pending
Any other certification .. — experimental — experimental
Design flight envelope ks | Nood | kmyh | Good | kavh | ood | o | Sood
Manceuvre loads factor factor factor factor
Point A ............... 91 4.7 96 5.3 119 53 | 222 7
PointB ............... 127 4.7 145 5.3 179 5.3 258 7
Point C ............... 127 | —26 145 | —3.0 179 | —3.1 258 —5
Point D................ 96.5 | —2.6 101 | —3.0 128 | —3.1 233 —5
Factor of safety......... 1.5 1.5 1.5 1.5

v v v v v v v v
Gust loads kmhb [ mfs | km/h | mfs | kmbh | mfs | kmh | m/s
Point A ............... 91 12.8 96 1 119 16.7 222 12,4
PointB ............... 128 9.2 145 9.2 179 9.2 258 10.7
PointC ............... 128 | —9.2 145 | —9.2 179 | —92 | 258 [—10.7
PointD................ 9.5 |—12.2 101 |—14 12 | —134 233 | —17.5
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Type designation BG-6 BG-7 BG-8 BG-12
Limiting flight conditions
Placard airspeed smooth
conditions ............ km/h 116 129 145 217
Placard airspeed gusty
conditions ............ km/h 96.5 129 145 217
Aero-towing speed ...... km/h 116 129 145 217
Winch launching speed .. km/h 80.5 96.5 104.5 121
Cloud flying permitted ... no yes yes yes
i i loops, s
Permitted aerobatic ma- 0'2;:1 iltlt:P rolls, loops, etc., | rolls, loops, etc., | rolls, loops, ete.,
NOCUVELS ...ovvvereenns inverted flight inverted flight inverted flight inverted flight
prohibited
Spinning permitted ..... yes yes yes yes
Foremost and aftmost c.g.
positions for which com- 30.29, 32.59, 37.69%, 319%
pliance with regulations and and and and
has been shown or is in- 36.5% 39.8% 42.39%, 399%
tended in 9% m.a.c. ....
Terminal velocity with
brakes opened at max.
all up weight from flight
tests .....iiiniiiinaan km/h 258
Straight flight performance
at flying weight of ..... ke 193 227 462 320
No flap or brake v v v v v v v v
km/h m/s km/h mfs km/h m/s km/h m/fs
V for min. sink ......... 56 0.91 58 0.88 64 | 088 72 | 0.6
V for max. L/D ........ 64 1.07 64 1.04 87 177 83 | 0.69
15 xVstall............ 91 1.05 9% 0.84
1.75xV stall............ 107 1.3 112 11
2.00xVstall............ 122 1.8 128 1.5
With ..°flap .......... deg. 2
. 64 (no fl
Stalling speed .......... km/h 51 54 61 s (( w‘i’th*;%lﬂap)
Max L/D.........ccnnnn 17 20 24 33

1 Wing first flight tested on steel tube fuselage in 1956.

3 The BG-12 is still undergoing eal.nbranon The flap was deSIgliled for use

as a simple drag brake, but

data

sible use at 150 setting for thermal somng

pos-
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Schweizer 1-23D

Grundsitzlich das gleiche Flugzeug wie der
1-23, aber mit um zwei Meter vergroBerter
Spannweite. Die Fliigelstreckung wurde da-
mit auf 15,6 gebracht und die Anforderun-
gen fiir wettkampfméBige Fliige verbessert.

Schweizer 1-23 D

En principe, le méme planeur que le 1-23,
mais I'envergure est de 2 m de plus. L’al-
longement a passé ainsi 4 15,6 ce qui amé-
liore les qualités de Pappareil pour les vols
de concours.

Schweizer 1-23B

The 1-23B is a 1-23 standard with the wing
extended to have the same planform as the
1-23D. Spars are extended but otherwise
unchanged; the skin is the same as the
standard. The rudder is the 1-23 standard

type.

Schweizer 1-23B

Der 1-23B ist ein 1-23 mit verlingerten Flii-
geln zur Erreichung der gleichen Grund-
fliche wie der 1-23D, Die Holme wurden
verlingert, sonst aber nicht abgeindert;
Oberfliche gleich wie bei der Standard-
ausfiihrung. Seitenruder ebenfalls wie beim
1-23.

Schweizer 1-23 B

Le 1-23 B n’est autre que le 1-23, mais
avec des ailes allongées pour obtenir la
méme surface horizontale qu’avec le 23 D.
Les longerons ont été allongés, mais n’ont
pas subi d’autre modification. Superficie
semblable a I'exécution standard. Empen-
nage de direction pareil 2 celui de 1-23.

Schweizer 1-23C

The 1-23C is similar to the 1-23B except it
has a heavy spar and heavier skins. Both B
and C have slightly different ailerons than
the D.

Schweizer 1-23C

Entspricht dem 1-23B, aber mit schwererem
Holm und schwererer Beplankung. Beim
23B und C sind die Verwindungsklappen
gegeniiber dem D leicht abgeindert.

Schweizer 1-23 C

Correspond au 1-23 B; mais le longeron et
le revétement sont plus lourds. Les aile-
rons des types 23 B et C différent un peu
du type D.

Schweizer 1-23E

The 1-23E is a 1-23D with extended tips,
17.3 metre span, heavier skin and a set of
dive brakes.

Schweizer 1-23E

Entspricht einem 1-23D mit verlingerten
Fliigelspitzen, 17,3 m Spannweite, schwere-
rer Beplankung und Ausriistung mit Sturz-
flugbremsen.

Schweizer 1-23 E

Correspond au 1-23 D dont on aurait al-
longé les bouts d’aile. Envergure 17,3 m;
revétement plus lourd, équipé de freins de
piqué.
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Type designation 1-21 1-23 1-23D 1-24 1-26 2-25
Dihedral .............. deg. 3.5 3.5 3.5 3.5 3.5 3.5
Taperratio ............ 2.25 2.00 2.85 3.00 1.89 2.85
Aero. twist root/tip ..... deg. 2.0 2.5 2.5 2.5 2.5 2.50
Ailerons

Plain Plain Plain Plain Plain Plain
Type ----------------- differential |differential {differential |differential |differential |differential
Span ................. m 4.04 3.55 3.66 2.26 2.29 4.35
Area ......coviiiinnnn m? 1.84 1.55 1.68 1.56 1.20 2.30
Mean chord ............ m 0.238| 0.15 0.15 0.258 | 0.261
Max. deflection up ..... deg. 36 36 36 36 36 36
Max. deflection down ... deg. 18 18 18 18 18 18
Mass balance degree .... none 1009 | 100% [ 100% none 1009,
Mass balance method ... — _ arm _ arm | arm | arm | arm
Horizontal tail
Span ........0ennnnnn m 2.60 2.14 2.14 2.60 2.29 2.74
Area of elevator and fixed
taill......... oLl m? 1.62 141 1.41 1.62 1.72 1.83
Area of elevator ....... m? 0.73 0.62 0.62 0.73 0.85 0.84
Max. deflectionup ..... deg. 23 23 25 25 25 30
Max. deflection down ... deg. 23 23 25 25 25 30
Aerofoil section ........ S.A.C. [symmetri- | symmetri- | symmetri- | symmetri- | symmetri-
cal cal cal cal cal
Mass balance degree . ... NIL NIL NIL NIL NIL NIL
Mass balance method ... NIL NIL NIL NIL NIL NIL
Tail arm (from % chord
m.a.c. wing to ¥ chord
m.a.c.tail) ........... m 3.7 3.97 3.97 3.97 3.97 5.01
Elevator aerodynamic ba-
lance method ......... NIL NIL NIL NIL NIL NIL
Elevator trimming method None | Spring | epring | adj.static | epring spring
g g bung bungee
Vertical tail
Area of fin and rudder .. m? 1.10 0.85 0.99 1.14 1.21 1.35
Area of rudder ......... m? 0.67 0.41 0.52 0.7 0.65 0.65
Tailarm .............. m 3.95 3.62 3.62 3.62 3.5 4.7
Max. deflection.. ........ deg. 30 30 30 30 30 30
Aerofoil section ........ S.A.C. symmetri- | symmetri- | symmetri- [ symmetri- | symmetri-
cal cal cal cal cal
Mass balance degree . ... NIL NIL NIL NIL NIL NIL
Mass balance type ...... NIL NIL NIL NIL NIL NIL
Aerodynamic balance ... NIL NIL NIL NIL NIL NIL
Fuselage
Max. width ............ m 0.61 0.58 0.58 0.58 0.58 0.72
Overall length. ......... m 6.72 6.25 6.25 6.49 6.45 8.53
Max. cross section ...... m? 0.553 0.536 | 0.536 0.536 0.566 | 0.709
Numberseats and arrange- 2
ment .....covvuneunnn o 1 1 1 1 1 tandem
Undexcartiogs ype ... e o e e e T
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Type designation 1-21 1-23 1-23D 1-24 1-26 2-25
Lift increasing devices
Type.oueveveiienennnn. None | None | None | None | None | Nomne
Drag producing devices
Double Single Doubl Doubl Singl DFS
Type...ooovvvvniinnn, sp?)iler- q:loliglei s:oile: s;oﬂe: splziglei airbrakes;
brake (double single
(topand | spoiler spoiler
bfott.nm) optional)
additionsl
single
spoiler
(top
of wing)
Area ................. m? 1.42 0.95 0.95 1.06 0.52
Is device intended to limit
terminal velocity (verti-
cal dive) to max. permis-
sible LAS. ........... No No No No No No
Weights
Wings...ooovvvinnnnen. kg 152 112 134 152 105 246
Fuselage .............. kg 57 46 52 74 54 98
Tailplane and elevator .. kg 6 4 4 4 3 6
Equipped weight ....... kg 214 175 190 265 162 332
Removable ballast....... kg 118 None | None | None | None | None
(water)
Max.load ............. kg 236 125 150 100 100 175
Max. permissible flying
weight .............. kg 450 300 340 365 260 507
Wing loading max. ..... kg/m?| 29.4 21.7 22.8 21.8 175 24.9
Design standards
Airworthiness require-
ments to which aircraft
has been built ........ CAR 05 [CAR 05 |[CAR 05 |CAR 05 | CAR 05| CAR 05
Certificate of airworthi-
DESS oo vvennverconenns ATC1G1|ATC1G1 ATC1G 10
Any other certification
(e.g. experimental licen- experi- experi- experi-
se, permit to fly) ...... mental mental mental
Limiting flight conditions
Placard airspeed........ km/h 240 208 212 206 185 215
Aero-towing speed ..... km/h | 215 186 176 185 153 195
Winch launching speed .. km/h 138 112 109 119 96 124
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Type designation 1-21 1-23 1-23D 1-24 1-26 2-25
Cloud flying permitted
YES/MO v yes yes yes yes yes yes
Permitted aerobatic ma-
NEUVIES «ccvvvnnnnnns no restrictions
Spinning permitted yes/no yes yes yes yes yes yes
Foremost and aftmost c.g.
positions for which com-
pliance with regulations 26% 26% 25%
has been shown or is in- and and and
tended in % m.a.c. 36% 36% 34.5%
Straight flight performance
at flying weight of ...... kg 300 268 290 365 260 509
No flap or brake viv| v~ |[v]v]lv]v]v]v]|v]~
km/h| m/s [km/h| m/s |km/h| m/s [km/h| m/s |km/h| m/s |km/h| m/s
V for min. sink......... 61 [0.66| 58 |0.70 | 55 |0.61| 61 [0.61| 56 {0.82 | 56 |0.67
Vformax.L/D ........ 72 [0.69 77 [0.79| 77 |0.73[ 77 [0.72] 79 [0.97| 74 {0.70
Stalling speed ......... km/h 58 53 53 58 45 38
MaxL/D...ooovnnan 29 27 30 30 23 30
Manufacturer: tube, fabric covered. The monospar wing is

Schweizer Aircraft Corporation
Elmira, New York

[

SGS 2-8 (TG-2)

The TG-2 is a medium performance two-
seat training sailplane. Fuselage is of steel
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of aluminum alloy, fabric covered, and
single strut braced. Tail is aluminum alloy,
fabric covered.

SGS 2-8 (TG-2)

Zweisitziges Trainingsflugzeug fiir mittlere
Leistung. Rumpf aus Stahlrohr, mit Stoff-
bespannung. Einholmiger Fliigel aus Alu-
miniumlegierung, stoffbespannt, gestiitzt
durch eine Strebe. Leitwerk aus Alumi-
niumlegierung, stoffbespannt.

SGS 2-8 (TG-2)

Biplace d’entrainement pour performances
moyennes. Fuselage & carcasse de tubes
d’acier et entoilé. Aile 4 longeron unique
en alliage d’aluminium, entoilée, avec un
seul mit de cellule. Empennage en alliage
d’aluminium, entoilé.









Type designation TG-2 TG-3A 1-19 1-20 2-22

Dihedral ............... deg. 3.0 4.5 1.5 1.5 1.5

Aero. twist root/tip ..... deg. 6.0 3.0 3.0 4.0 3.0

Taper ratio ............ 2.5 1.7 1.0 1.6 1.0

Ailerons

Type covvvnnieiiennnnnn plain differential

Span .......ciiiiall. m 4.64 4.68 2.70 3.40 3.11

Area .................. m? 3.95 3.23 2.30 2.17 2.70

Horizontal tail

Span .................. m 2.90 3.05 2.36 2.36 2.36

Area of elevator and

fixed tail .............. m? 2.22 2.76 1.91 1.91 191

Area of elevator ........ m? 0.96 1.22 0.86 0.86 0.86

Vertical tail

Area of fin and rudder .. m? 1.45 1.56 1.21 1.21 l.21

Area of rudder ......... m? 1.20 1.06 0.65 0.65 0.65

Fuselage

Max. width ............ m 0.61 0.65 0.61 0.61 0.72

Overall length .......... m 7.70 8.27 6.6 6.6 7.63

Number seats and

arrangement ........... 2 2 1 1 2
tandem | tandem tandem

Undercarriage type ..... fixed wheel | fixed wheel | fixed wheel | fixed wheel | fixed wheel
with brake | with brake with brake

Lift increasing devices . . .. none none none none none

Drag producing devices

Type covveeiiiiinnnnnn. spoilers | spoilers none none spoilers

General location ........ top of wing | top and top of wing

bottom

Weights of wing

Equipped weight ....... kg 205 355 145 175 205

Max. permissible flying

weight ............. ... kg 390 555 250 285 380

Wing loading .......... kg/m? | 19.6 25.2 15.8 16.9 19.5

Design standards

Airworthiness require-

ments to which aircraft

has been built .......... CAR 05 CAR 05 | CAR 05 | CAR 05

Certificate of

airworthiness ........... ATC No.5 | Military | ATCG17 Ex- ATC G 18

perimental
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Type designation Nﬁ'::;fg';gsf P;;:,gf;tlf,o RJ-5 Cherokee IT
Dihedral ............... deg. 3. 2. 2.5 2.
Y chord sweep ......... deg. 0.5 0.5 0 —0.5
Aero twist root/tip ...... deg. 2. 0 —3.0 0.
Length of each section of

WIDE ..ivviiiinianann. m 7.62 7.315 8.375
Special features ........ ﬁflgi"',’“ﬂ‘.“v ﬁﬁz'?f'f?‘nb w;‘";“gg 4 inches

edge edge “D” section | in 2.0 inches
Ailerons on leading edge
Type «oovveniiiiinnnnn. plain inset hinge uPPﬁ;:f e
Span .................. m 4.26 2.37 2.13 2.72
Area ..........ovuunn m? 2.50 1.17 1.09
Mean chord ............ m 0.29 0.24 0.14
Max deflectionup ...... deg. 28 30 22 30
Max. deflection down .... deg. 14 15 15 15
Mass balance degree .... full full nil nil
Mass balance method ... nose nose — —
counterweight counterweight

Horizontal tail
Span .......cciiihenn, m 2.64 1.85 2.44 2.44
Area of elevator and fixed

211 m? 1.74 0.93 1.17 1.34
Area of elevator ........ m? — — 0.56 0.65
Max. deflection up ...... deg. 25 23 15 25
Max. deflection down .... deg. 25 23 15 25
Aerofoil section ........ NACA 0009] NACA 0009| (non-descript) sym.
Mass balance degree .... full full nil ni’
Mass balance method ... counterweight counterweight — et
Tail arm (from ¥, chord

m.a.c. wing to % chord

mac.tail) ............ m 4.4 4.1 3.38 3.4
Elevator aerodynamic ba-

lance method ......... “"t':i‘f:’:‘:‘e *‘“t':i’l":'::le none none
Elevator trimming method tab tab none none
Spe(:ial features ........ all-mliﬁflﬁe tail all-mlzé:;)‘tz tail
Vertical tail
Area of fin and rudder... m? 1.3 1.04 0.92 0.94
Ares of rudder ......... m? 0.5 0.4 0.58 0.706
Aspect ratio ........... 1.45 1.25 2.3 2.18
Taillarm ............... 3.78 3.86
Max. deflection ......... deg. 25 28 30 30
Aerofoil section .. ....... NACA 0009 | NACA 0009 |(non-descript)] sym.
Mass balance degree .... nil nil nil nil
Mass balance type....... none none none none
Aerodynamic balance.. .. none none none none
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Type designation Nle;i‘:zllnﬁx?;ll)isrsdB P;:,:)::tl:f RJ-5 Cherokee IT
Fuselage
Max. width ............ m 0.8 0.56 0.56 0.61
Overall lenght .......... m 7.45 6.34 6.34 6.55
Max. cross section. ...... m? 0.545
Number seats and
arrangement........... 2 tandem 1 1 1
] single main wheel,| shock-] d skid;
Undercarriage type...... stgeeral?ll: :;Jsze e sz;\mte dropable wheels fixed wheel
heel
Wheel diameter......... cm 41?'(.:;“) —
. 26. (nose)
Special features ........ retractableengine
Lift increasing devices
Type ccovviiiviiiinnn, none none none none
Drag producing devices
spoilers-upper ilers-upper irbrakes-b il
TYPE oot e | gpuapeer | sibvkesboson | opies
simple flap
Span .......ciiiiin. m 0.9 0.8 2.13
Area .....oiiiiieiinnn m? 0.3 0.21 0.39
Location, 9% of chord
(where applicable) ..... 32 33 50
Is device intended to limit
terminal velocity (vertical
dive) to max. permissible
I.AS. yes/no .......... no yes no
Weights
Wings ...covviiiiiianen kg 164 136 168 71
Fuselage ............... kg 93 69 50 63
Tailplane and elevator ... kg 12 8 4 6
Empty weight .......... kg 269 213 222 140
Instruments ........... kg 7 4.5 2 2
Other equipment
(e.g. oxygen, radio) . .... kg 76 — — —
Equipped weight ....... kg 352 211.5 224 142
Removable ballast ...... kg — 9 — —
Max.load .............. kg 193 100 ~116 86
Max. permissible flying
weight ............... kg 545 326.5 ~340 228
Wing loading .......... kg/m? 31.7 27.1 27.1 19.6
Design standards
Airworthiness require-
ments to which aircraft
has been built ......... CAAM 05 CAAM 05 CAR Part 5
CAR 05 CAR 05 (CAR Part 3,

utility category)
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Type designation Nelson PG-1855 | Perl PC-130 RJ-5 Cherokee II
Date of issue of these re- June Ist, 1940 | June Ist, 1940
quirements ........... revised June 1942 | revised June 1942 1956
Certificate of Airworthiness — — — —
Any other certification .. experimental | experimental | experimental |experimental
Design flight envelope lm‘:/h = k: h n knY /b n kn‘: M n
Manoeuvre loads
PointA................ 133 5.43 124 5.6 122 4.4
PointB................ 249 | 543 225 5.6 183 | 4.4
PointC................ 249 [—3.43 225 [—3.6 183 |—1.76
PointD................ 149, |-—3.43 140 |—3.6
Safety factor ........... 1.5 1.5 1.5
Limiting flight conditions
Placard airspeed smooth
conditions ............. km/h 225 203 193 167
Placard airspeed gusty
conditions ............ km/h 225 203 129 113
Aero-towing speed ...... km/h — 176 129
Winch launching speed .. km/h — 128 113 113
Cloud flying permitted ... yes yes no yes
Permitted aerobatic manoeuvres loops loops none inver]:’e‘:'lp:lying
Spinning permitted ..... yes yes no yes
Foremost and aftmost c.g.
positions for which com-
pliance with regulations
has been shown or is
intended in 9% m.a.c. ... 18.1 and 32.2 |20.0 and 31.5 | 30. MGC normat
Straight flight performance
at flying weight of...... kg 545 326.5 309 228
v A\ \2 A\
No flap or brake ........ Xem/h n:'/s km/h u‘:/s km/h n;'/s ken/h n:'/s
V for min. sink ......... 77 1.0 k5! 064 | 725 | 052 68 0.8
V for max. L/D ........ 93 | 107 | 835 | 070 | 805 | 053 76 | 085
92 0.64 85 Lo
107 098 | 100 1.05
120 1.22
Stalling speed .......... km/h 63 60 61 58
MaxL/D............... ~325 33 40 24
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Type designation Meteor Orao Ilc Kosava Maé¢ka | Ilindenka-1
Ailerons
1 - plain plain Frise
Span ....iiiiiiiiiiinnnn m 6.35 4.26 3.90 3.70
Area .......c..i0viiinnnn m? 0.99 1.15 0.74 0.66
Mean chord ............. m 0.19
Max. deflectionup ....... deg. 30 24 28 32 25
Max. deflection down .... deg. 15 16 16 20 14
Mass balance degree ..... 1009,
Mass balance method .. ... balance-
weight
Special features inner section
of ailerons
deflected
Horizontal tail as flaps
Span ....iiiiiiiiiiiiian m 3.4 3.36 3.60 2.60 2.90
Area of elevator and fixed
£ 71 m? 1.47 1.79 2.50 1.50 1.64
Area of elevator ......... m? 0.60 0.78 1.00 0.706 0.80
Max. deflectionup ....... deg. 25 27 28
Max. deflection down .... deg. 15 20 17
Aerofoil section ......... NACA 0010 | NACA 0007 oql)vf;.cﬁr{ gf{gﬁ‘:{
NACA
0009-MR
Mass balance degree ..... 1009
Mass balance method ..... bobweight
Tail arm (from Y; chord
m.a.c. wing to Y chord
ma.c. tail) ...l m 3.7 4.15 4.6 3.41 4.07
Elevator aerodynan’_ic nnsl:ﬁelded unslllnielded u.nshhielded unshhielded
balance method ........ balance balance balance balance
Elevator trimming method all "::i‘{“"le all "t‘:;;““e tab tab s::f:ﬁ:lb
Horizontal tail volume
coefficient ............. 0.443 0.45 0.493 0.511 0.502
Special features ......... bobweight
and spring
stabilizer
Vertical tail
Area of fin and rudder ... m? 1.34 1.27 1.80 0.986 1.30
Areaof rudder .......... m? 0.74 0.86 0.87 0.501 0.66
Aspect ratio ............ 1.76 1.82
Taillarm .........cco000. m 4.6 4.9 3.45 4.15
Max. deflection .......... deg. 30 30 25 30 30
Aerofoil section ......... NACA 0008 og)%.cﬁn g)‘(}iﬁ
Aerodynamic balance .... horn ““‘;:‘;:ded “ﬁ::lded
balance balance
Special features .......... dorsal fin dorsal fin
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Type designation Meteor Orao Ilc Kosava Maéka | Ilindenka-1
Fuselage
Max. width ............. m 0.58 0.60 0.62 0.612 0.61
Overall length ........... m 8.05 5.67
Max. cross section ....... m? 0.46 0.568 0.53
Wetted surface area ..... m? 9.29 9.90
Number seats and 1 1 2 1 1
arrangement ........... tandem
Undercarriage type ...... ;‘:::t“:lfil; skid skid
and
retractable
wheel
Wheel diameter ......... cm 40
Special features ......... wheel brakes
Lift increasing devices
Type «oveviinnnnnnnn. ";;1;:5;{159 "a“;';;f):dse
droopable
inner ailerons
(sealed)
Span ..........c0iiien.. m 2x3.0
Area ..............0.... m? 0.486
Max. deflection up ....... deg. 11 10
Max. deflection down .... deg. 20
Drag producing devices
Type """""""""" mgiFi%ed mt]))dlif;ed airbrakes S;l{’ierrtng). scl!llie:lr.
airbrakes airbrakes airbrakes airbrakes
Span .........oiii.., m 1.06 1.170
Area ...........iiiiien. m? 1.32 0.842 2x%0.375
%ofspan .............. 10
Location, 9% of chord .... 55 50 40
Is device intended to limit
terminal velocity (verti-
cal dive) to max. permis-
sible IAS, yes/no ........ yes yes
Weights
Wings! .....c.oviiv.... kg 221 226 216 83 115
Fuselage? ............... kg 144 121 108 54 65
Tailplane and elevator ... kg 11 9 12 10 7
Empty weight® .......... kg 376 356 336 187
Instruments ............ kg 10 10
Other equipment
(e.g. oxygen, radio) ..... kg 19 9 36
Equipped weight ........ kg 405 365 372 157 197
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Type designation Meteor Orao Ilc Kosava Mac¢ka | Hindenka-1
Max.load .............. kg 100 90 203 100 113
Max. permissible flying

weight ................ kg 505 455 575 260 310
Wing loading (max.) ..... kg/m? [ 315 25.5 27.2 26.9 21.8
Design standards
Airworthiness requirements Bauvor-

: s hriften fii

to .whlch aircraft has been BCAR scseg'eﬁ"‘,g‘."

built .................. Section E zeuge BVS
Date of issue of these 1 March

requirements ........... 1948 1939 1939
Certificate of airworthiness yes yes

. . v proof v proof v proof v proof v proof
Design flight envelope LTS Pt ET0 P ETY Pt ETY Pl LY P
Manoeuvre loads
Point A ................ 153 [ 5.0 | 128 | 5.0 65 | 4.3 6.5 | 525 |56
Point B ................ 252 | 4.0 | 220 |50 [ 88 |45 6.5 74 |57
PointC ................ 252 | 1.0 | 220 | 1.0 | 230 | L0 1.0 | 230 | 1.0
PointD .....coonvvvvnnn. 144 [-2.5 | 184 [-275| 118 [-2.5 -3.25 | 102 |-2.85

1.5 1.8 2.0 2.0
v v v v A\ v v v v

Gust loads km/h | m/s | km/h | m/s | km/h n:;s km/h | m/s | km/h | m/s
Point A ................ 171 | 20.0
PoimtB ................ 252 | 74
PomtC ..............te 252 |-2.48
PointD ................ 171 |-20.0
Limiting flight conditions
Placard airspeed smooth

conditions ............. km/h | 250 220 450
Placard airspeed gusty

conditions ............. km/h | 125 150
Aero-towing speed ....... km/h | 150 150 200
Winch launching speed ... km/h 100
Cloud flying permitted ... yes yes yes
Permitted aerobatic semi full

MANOGUVIES «.vvvvrrrnn. aerobatic| none aerobatic|loops rolls
Spinning permitted ...... yes yes yes yes
Foremost and aftmost c.g.

positions for which com-

pliance withregulationshas 25.8%

been shown or is intended and

in% ma.c. ............ 38.0%
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Definition of terms

WING AREA
Nota: inciude this area
for mid wing layout

) ZERO LIFT LINE

TIP SECTION
T SECTION,

Y

AERODYNAMIC
TWisT

'
DIHEDRAL
ANGLE MID THICKNESS LINE

/AT us_cHomo
i — —_—
HORIZONTAL k f

|

Wings Mean Aerodynamic Chord (m.a.c.)

Area(s). High wing. Plan area of complete . _
wing, Mid or low wing. Plan area of wings = yneerea __.bS_ =C

outside the fuselage together with the span
imaginary plan area inside the fuselage
bounded by the projection of leading and
trailing edges to the plane of symmetry.

L i .a.c. ! i i
(Shaded area in diagram.) ocation of m.a.c. /s chord point, behind
20 %
. _ span® b2 . ' ‘ o J.o cydx
Aspect Ratio wingarea S wing root /4 chord point = — s
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-..} .............. y
Cr 1/4 chord line
bj2 —
Y

root chord _ C,
tip chord = G

Taper Ratio =

Ailerons

Mass Balance. An aileron is mass balanced
by adding weight to it ahead of the hinge
line.

Method. This mass may be:

a) Distributed along the leading edge. This
is particularly applicable to frise and
slotted ailerons.

b) Concentrated in one or more places on
the end of an arm. This arm may or
may not be concealed inside the wing.

c) Installed in a horn balance.

Degree. If the aileron is completely sta-
tically balanced about its hinges this may
be called 100 %o static balance. If only half
of the natural out-of-balance moment is
compensated this may be denoted as 50 %o
static balance, etc.
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Horizontal Tail

Mass Balance. Definition of method (e.g.
distributed mass along elevator leading
edge) is the same as for aileron. An addi-
tional method sometimes used is by a mass
on a projecting arm installed remotely
from the elevator and operating through
the control system. Degree may also be
specified as percentage static balance de-
fined, as for the ailerons, as the moment
about the hinge line of the balance weights
as a percentage of the out of balance mo-
ment of the control surface.

Aerodynamic Balance. Most elevators
have no aerodynamic balance (unbalan-
ced) (Fig.1a and b).

[—

m—y

Some have horn balance (Fig.2). Horn
balance may be combined with anti-ba-
lance tabs geared to move in the same
sense as the elevator. Balance tabs moving
in the opposition sense (ligthening the con-
trol) are more common on heavier air-
craft.

/4 Chord Point, m. a. c. Calculated in the
same way as for the wing. T'ail arm is then
the distance between these two points.

Tail Volume Coefficient =

horizontal tail area including

elevators X tail arm s

scC

wing area X mean chord

Fuselage

Wetted surface area, Surface area exposed
to the airflow, including the area of cano-
pies and skids, if fitted. In the case of an
open cockpit the area of the opening is
included.



Lift Increasing Devices. This includes all
trailing edge flaps, and also ailerons if
these can be “drooped” (i.e. set down
symmetrically at a positive angle to the
normal neutral position).

Flaps inboard of the ailerons are classi-
fied, so far as possible, into the following
groups.

2. Spm

2. Shotieg

« Fowler

Fy

Drag Producing Devices. These are classi-
fied into wing, fuselage and tail brakes.
Dimension and location of wing brakes:

o ot hrd f L
:I ? a5 P o chort)
— pra—

Location
P ol chovd)

. Pian. upper s spolers ®. Veniad. usper suists epaiiors

Descriptions are chosen from the follow-
ing, so far as possible:
Plain upper (or lower) surface spoilers
Vented upper (or lower) surface spoilers
Perforated upper (or lower) surface spoilers
DFS type airbrakes (i. e. vented upper and
lower surface spoilers)
Segmented upper (or lower) surface brakes

AWAWLW

Segmented surface brakes

Design Flight Envelope

This is specified in terms of two sets of
design loads

a) applied by the pilot during manceuvres
involving application of normal accele-
ration by use of the elevators;

b) arising from encounters with vertical
gusts at various forward speeds.

Different requirements may call for
different design cases but four design
points are common. These arise from two
or more design flight speeds, at each of
which positive and negative manceuvre
accelerations or gust velocities have to be
considered. Typical “envelopes” resulting
from these cases are as follows;

a) Manceuvre cases

A

B
I by,
normat “'
accelaration|
BLEY B (SRR SRS S
nz
v —
. 1 flight speed
"o,, EAS.
C
D
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Note: V, = flight speed at which an up-
wards acceleration ny X g will just
stall the wing
Vp = stall speed for downward
acceleration.

Speeds Vg and Vi (which need not be
the same) are the design diving speeds and
associated positive and negative design
manceuvre loads.

Requirements may be specified as “Proof
loads” with an associated factor of safety
(usually 1.5 or 2). The structure must be
able to withstand its design proof load
without permanent deformation exceeding
a safe small value. Alternatively they may
be specified as ultimate loads (proof load
X factor of safety) at which the structure
just fails.

b) Gust cases

Gust cases. may be specified at one or
more flight speeds: up or down gusts are
usually considered. The effect of the gust

is to produce an incidence change in the
wing which developes a normal accelera-
tion of magnitude depending on the flight
speed in relation to the stall speed in
straight level flight.

If high speed and low speed gusts are
specified, the latter is usunally associated
with a flight speed at which the wing will
just stall. This determines a maximum
rough air speed and associated maximum
design load. An envelope can thus be
drawn as follows:

/
~
A B
v/ No.”
N7 ol
&, L
acceiration| ;‘.}/ ‘-:9\/ g’/
e
L T S L CEE D L TR
A it
v —e
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Ubersetzung technischer Ausdriicke

Traduction des termes technigues

Type designation /| Typenbezeichnung |
Désignation du type

Manufacturer / Herstellerwerk / Fabricant

Address /| Adresse / Adresse

Designer(s) / Konstrukteur(e) / Auteur(s) du
projet

Date of 15t flight of prototype / Erster Flug
des Prototyps / Premier vol du prototype

Number produced / Bisher gebaute Stiick-
zahl / Nombre d’exemplaires déja
produits
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Wings / Fliigel / Ailes (voilure)

Span [ Spannweite /| Envergure

Area | Flicheninhalt / Surface

Aspect ratio / Fliigelstreckung / Rapport
d’allongement

Wing root chord / Fliigeltiefe an der Fliigel
wurzel / Profondeur de I’aile prés du
fuselage

Wing tip chord / Fliigeltiefe an der Fliigel-
gpitze [ Profondeur de laile 4 ’extrémité



Mean aerodynamic chord (m.a.c.) / Mittlere
aerodynamische Tiefe / Profondeur aéro-
dynamique moyenne

Wing section, root / Profil, Fliigelwurzel /
Profil de Yaile prés du fuselage

Wing section, mid / Profil, Fliigelmitte /

‘Profil de I'aile au milieu

‘Wing section, tip / Profil, Fliigelspitze /
Profil de Paile a I’extrémité

Dihedral / V-Stellung / Diedre

1, chord sweep / Pfeilung bei 1 Fliigeltiefe /
Fléche a 1 de la profondeur de laile

Aerodynamic twistroot,tip /Aerodynamischer
Schrinkungswinkel / Angle de décalage
aérodynamique des ailes

Taper ratio / Trapezverhiltnis / Rapport de
conicité

Length of each section of wing / Liinge jedes
Tragflichenabschnitts / Longueur de
chaque section d’aile

Special features /| Besonderheiten /
Particularités a signaler

Ailerons / Querruder / Ailerons

Type (e.g. slotted, frise, inset hinge, plain) /
Typ (z.B. Spaltquerruder, Frise, Einsatz-
scharniere, Wélbungsklappen) / Type
(p.ex. a fente, a charniére, a volets de
courbure, etc.)

Span / Spannweite | Envergure

Area | Flicheninhalt / Surface

Mean chord / Mittlere Tiefe /| Profondeur
moyenne

Max, deflection up / Maximaler Ausschlag
nach oben / Braquage maximum vers le
haut

Max. deflection down / Maximaler Ausschlag
nach unten / Braquage maximum vers le
bas

Mass balance degree / Gewichtsausgleichs-
grad / Degré d’équilibrage

Mass balance method / Art des Gewichts-
ausgleichs /| Méthode d’équilibrage

Horizontal tail / Hohenleitwerk /
Empennage de profondeur

Span / Spannweite /| Envergure

Area of elevator and fixed tail / Flichen-
inhalt von Héhenruder und Héhenflosse [
Surface du gouvernail de profondeur et du
stabilisateur

Area of elevator / Flicheninhalt Hohen-
ruder / Surface du gouvernail de profondeur

Max. deflection up / Maximaler Ausschlag
nach oben / Braquage maximum vers le
haut

Max. deflection down / Maximaler Ausschlag
nach unten / Braquage maximum vers le
bas

Aerofoil section |/ Tragfliigel-Querschnitt /
Section de I’emnpennage

Mass balance degree /| Gewichtsausgleichs-
grad / Degré d’équilibrage

Mass balance method |/ Art des Gewichts-
ausgleichs / Méthode d’équilibrage

Tail arm (from 1 chord m.a.c. wing to
chord m.a.c. tail) / Maf} von 1 mittlerer
aerodynamischer Tiefe des Fliigels bis 1
mittlerer aerodynamischer Tiefe Héhen-
leitwerk / Distance entre le point au quart
de la profondeur de l’aile et le point au
quart de la profondeur du gouvernail de
profondeur

Elevator aerodynamic balance method /
Flichenausgleich des Héhenruders, Art /
Méthode de compensation aérodynamique
du gouvernail de profondeur

Elevator trimming method / Art der Héhen-
ruder-Trimmung /| Méthode de réglage du
gouvernail de profondeur

Horizontal tail volume coefficient / Raum-
inhaltskoeffizient des Hohenleitwerks /
Coefficient volumétrique de I’empennage
de profondeur

Vertical tail / Seitenleitwerk / Empennage de
direction

Area of fin and rudder / Flicheninhalt von
Seitenflosse und Seitenruder / Surface du
plan de dérive et du gouvernail de
direction

Area of rudder / Flicheninhalt Seitenruder /
Surface du gouvernail de direction

Aspect ratio [ Streckung / Allongement
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Tail arm / MaB von % mittl. aerodyn. Tiefe
(maT) des Fliigels bis ¥, maT des Seiten-
leitwerks / Distance entre le point au quart
de la profondeur de I'aile et le point au
quart de la profondeur du gouvernail de
direction

Max. deflection /| Maximaler Ausschlag /
Braquage maximum

Aerofoil section / Profil / Profil de
Pempennage

Mass balance degree /| Gewichtsausgleich /
Degré d’équilibrage

Mass balance type | Art des Gewichts-
ausgleichs / Type d’équilibrage

Aerodynamic balance / Flichenausgleich /
Compensation aérodynamique

Fuselage / Rumpf / Fuselage

Max. width / Grote Breite / Largeur
maximum

Overall length / Linge iiber alles /
Longueur hors tout

Max. cross section / GroBter Querschnitt /
Section maximum

Wetted surface area / Oberflicheninhalt /
Superficie horizontale

Number seats and arrangement / Anzahl
Sitze und Anordnung / Nombre et
disposition des siéges

Undercarriage type / Fahrgestell, Art /
Type de train d’atterrissage

Wheel diameter /| Rad-Durchmesser /
Diametre des roues

Lift increasing devices [ Auftriebserhéhende
Elemente / Dispositifs hypersustentateurs

Type (e.g. trailing edge flaps, fowler flaps
droopable ailerons, slotted flaps, split flaps)/
Typ (z.B. Landeklappen, Fowlerklappen,
verstellbare Querruder, Spaltklappen,
Spreizklappen) / Type (volets d’atterris-
sage, ailerons réglables, ailes a fente, etc.)

Span / Spannweite /| Envergure

Area | Flicheninhalt / Surface
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Mean chord / Mittlere Tiefe /| Profondeur
moyenne

Max. deflection up / Maximaler Ausschlag
nach oben / Braquage maximum vers le
haut

Max. deflection down / Maximaler Ausschlag
nach unten / Braquage maximum vers le
bas

Drag producimg devices /| Widerstands-
vergréBernde Elemente / Dispositifs de
freinage aérodynamique

Type (e.g. spoilers, wing airbrakes, tail
parachute, fuselage airbrakes) / Typ (z.B.
Stérklappen, Bremsklappen an den
Fliigeln, Heck-Fallschirm, Rumpf-
Bremsklappen) / Type (volets de freinage,
parachute de poupe, etc.)

General location (e.g. top of wing, bottom of
wing, fuselage) / Anordnung (z.B. Fliigel-
spitze, Fliigelunterseite, Rumpf) /
Aménagement (aux bouts d’aile, a
I’attache des ailes, au fuselage, etc.)

Span [ Spannweite /| Envergure

Area / Flicheninhalt / Surface

% of span (where applicable) / Spannweite
in % (wenn anwendbar) / Envergure en 9,
(si la question se présente)

Location, % of chord (where applicable) /
Anordnung, %, der Tiefe (wenn anwend-
bar / Emplacement, en %, de la profon-
deur (si la question se présente)

Is device intended to limit terminal velocity
(vertical dive) to max. permissible IAS? /
Kann diese Einrichtung zur Beschrinkung
der Endgeschwindigkeit (Sturzflug) auf die
héchste erlaubte angezeigte Eigen-
geschwindigkeit verwendet werden ? /

Le dispositif est-il destiné & limiter la
vitesse de piqué au maximum admissible ?

Weights /| Gewichte / Poids

Wings! / Fliigel! / Ailes?

Fuselage? | Rumpf? | Fuselage?

Tailplane and elevator / Hohenflosse und
Héhenruder / Gouvernails de profondeur
et de direction



Empty weight? / Leergewicht? / Poids a
vide3

Instruments / Instrumente / Instruments

Other equipment (e.g. oxygen, radio) /
Weitere Ausriistung (z.B. Sauerstoff,
Funkgeriit) / Autre équipement (oxygéne,
radio, etc.)

Equipped weight / Riistgewicht / Poids de
I’avion équipé

Removable ballast /| Abwerfbarer Ballast /
Lest

Max. load /| Héchstgewicht / Charge
maximum

Max. permissible flying weight / Zugelassenes
Flug-Héchstgewicht / Poids en vol
maximum autorisé

Wing loading / Flichenbelastung / Charge
alaire

Design standards / Bauvorschriften /
Prescriptions de construction

Airworthiness requirements to which aircraft
has been built / Zulassungsbestimmungen,
nach welchen das Flugzeug gebaut wurde /
Conditions de navigabilité auxquelles
Iaéronef doit répondre

Date of issue of these requirements /
‘Ausgabedatum der Zulassungsbestim-
mungen / Date & laquelle ces conditions
ont été formulées

Certificate of Airworthiness (yes/no) / Luft-
tiichtigkeitszeugnis (ja/nein) / Certificat de
navigabilité (oui ou non)

Any other certification (e.g. experimental
license, permit to fly) / Weitere Zulas-
sungen (z.B. Versuchszulassung, Flug-
erlaubnis) / Autres certificats (admis pour
expérience, admis a voler, etc.)

Design flight envelope / Begrenzung der Lei-
stungen im Flug / Etendue des possibilités
de vol

Manceuvre loads /| Mandverbeanspruchung /
Facteurs de charge par la manceuvre

Gust loads /| Béenbeanspruchung / Facteurs
de charge par les rafales

Limiting flight conditions / Beschrinkungen
des Flugzustandes / Limitations imposées
an vol

Placard airspeed smooth conditions /
Erlaubte Fluggeschwindigkeit, normale
Flugbedingungen / Vitesse autorisée
dans des conditions normales

Placard airspeed gusty conditions / Erlaubte
Fluggeschwindigkeit, béige Flugbedin-
gungen | Vitesse autorisée en cas de
rafales

Aero-towing speed / Geschwindigkeit im
Flugzeugschlepp / Vitesse autorisée pour
le remorquage

Winch launching speed / Geschwindigkeit
bei Windenstart / Vitesse autorisée pour
le lancement au treuil

Cloud flying permitted (yes/no) /| Wolken-
flugbewilligung (ja/nein) / Le vol dans les
nuages est-il permis ? (oui ou non)

Permitted aerobatic manoeuvers / Kunstflug,
bewilligte Figuren / Manceuvres aéro-
batiques permises

Spinning permitted ? (yes/no) / Trudeln
erlaubt ? (ja/nein) / La vrille est-elle
autorisée ? (oui ou non)

Foremost and aftmost c.g. positions for
which compliance with regulations has
been shown or is intended in % m.a.c. /
Vorderste und hinterste Schwerpunktlage,
welche nach Vorschrift zugelassen oder
vorgesehen ist, in %, der mittleren aero-
dynamischen Tiefe / Positions extrémes du
centre de gravité (en % de la profondeur)
qui sont admises ou prescrites

Terminal velocity with brakes opened at max.
all up weight from flight tests (if brakes are
speed limiting) / Endgeschwindigkeit mit
ausgefahrenen Bremsen bei maximalem
Fluggewicht, durch Priifflug erflogen (falls
Bremsen geschwindigkeitsbeschrinkend
wirken) / Vitesse limite avec les freins
sortis au maximum, le poids en vol étant
maximum, telle qu’elle résulte des essais
(si les freins limitent la vitesse)

Straight flight performance at flying weight
of ... kg [ Leistungen im Geradeausflug bei
einem Fluggewicht von ... kg / Perfor-
mances en vol horizontal avec un poids
en vol de ... kg

No flap or brake / Ohne Klappen und
Bremsen / Pas de volets ni de freins
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V for min. sink / V bei bester Gleit-
geschwindigkeit / V pour la vitesse de
descente minimum

V for max. L/D / V bei bester Gleitzahl /
V pour le meilleur angle de plané

With ...° flap / Mit ...° geéffneten Klappen [
Avec les volets ouverts de ...°

Stalling speed / Abkippgeschwindigkeit /
Vitesse critique

Max. L/D / Beste Gleitzahl / Meilleur angle
de plané

Conversion of Units

100" ft.
kmfh  mph knots m/s it }|stc, min
4 : : /

—f- - _ -
: - -10 - -
T —10- - - -
- —t0- =5- ~10-

—%0- 0 e
= - - -20- -
- -20- - - -3 z
= Cm- 10 i - 20-

—@- _ - - -
= : - -40- -
- -30- - - _ -

~%- - - z
= _3—0_ -15- 50 - - 30~

- - - _ ~ -
= -.40- - - -
= - - 60~ .

-- z . - ht
= - - --20- -40 -
= -40- - -
H - -10- -

-8-  -s0- - - -
z - : Comme -

= - mBT - 50
= -50- - - z
= - 60~ - - -
= - -90- -

~1g0 - - ~ -
= - ~30- z

-110- oy ~100- -60 -
= - 70~ z - z

-120- - - B ~110- -
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with struts, controls, flaps and brakes / mit
Streben, Steuerung, Klappen und Bremsen /
avec contrefiches, commandes, volets et
freins

complete with rudder and fin, less instru-
ments and equipment / vollstindig mit Sei-
tenruder und Seitenflosse, ohne Instru-
mente und Ausriistung / complet avec plan
de dérive et gouvernail de direction, mais

sans les instruments et I’équipement
to include any fixed ballast / einschlieBlich
festen Ballasts [ y compris le lest fixe

To convert Into Mull)tiply
Y
Lengths:
Metres (m) Feet (ft) 3.281
Centimetres Inches (in.) 0.394
(cm)
Kilometres Nautical Miles | 0.5396
(km)
Kilometres Miles 0.621
Feet Metres 0.3048
Inches Centimetres 2.540
Nautical Miles | Kilometres 1.853
Miles Kilometres 1.609
Miles Nautical Miles | 0.869
Areas:
Metres? Feet? 10.764
Centimetres? Inches? 0.155
Feet? Metres? 0.093
Inches? Centimetres? 6.452
Weights:
Kilograms (kg) | Pounds (Ib) 2.205
Pounds Kilograms 0.454
Pressures:
kg/m? 1b/ft? 0.205
1b/ft? kg/m? 4.882
Speeds:
km/hr miles/hr (mph) | 0.62
km/hr knots 0.54
m/sec ft/sec 3.28
knots mph 1.15
100’s ft/min knots 0.987
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LASHAM “The Hub" of British Gliding,
offers you unrivalled facilities for thermal soar-
ing on almost every day throughout the year.
Situated some 600 feet a.s.|., midway between
Alton and Basingstoke, Hampshire, England.
For detaiis write to:
The Manager, Lasham Gliding Centre
Alton, Hampshire, England

LASHAM  “Le" centre du vol & voile anglais
offre des possibilités inégalées de vol thermique
presque tous ies jours de I'année. Lasham est
a quelque 200 metres d’altitude & mi-chemin
entre Alton et Basingstoke dans le Hampshire
(Angleterre)
Pour tout renseignement écrire a
The Manager, Lasham Gliding Centre,
Alton, Hampshire, England

LASHAM Das Zentrum des britischen
Segelfliegens bietet die ideale Gelegenheit fiir
Thermikfiiegen widhrend des ganzen Jahres. Es
liegt zwischen Alton und Basingstoke (Hamp-
shire), 200 m iiber dem Meeresspiegei
Weitere Auskiinfte von:
The Manager, Lasham Gliding Centre
Alton, Hampshire, England

LONDON GLIDING CLUB

Founded in 1930

BRITAIN'S BEST KNOWN SIiTE

DUNSTABLE

has every facility for all the year soaring

Glider pilots from all parts of the world warmly
welcomed.

Entrance Fee 6 gns. Annual Subscription 7gns.
Overseas members, Entrance Fee 6 gns. & 1gn.
for every month in the country. Reciprocal
membership schemé benefits to all Ciubs affi-
liated to the B.G.A. and F.A.l.

Aero Towing and Winch Launching ~ excellent
hiil soaring - resident instructors.

Holiday courses for ab-initios at reasonable
prices.

T.21Bs - Tutors - Grunau Baby - Prefect -
Oiympia - Skylark il - Sky - Skylark il

Further details from: R. Stafford Allen, Mana-
ger, London Gliding Club, Dunstable Downs,
Bedfordshire, England Phone: Dunstable 419

OSTIV Publication IV

contains

the papers presented at the
6th OSTIV CONGRESS, St. Yan,
France, 1956
and other selected
meteorological
and technical papers

price: $ 2.00 or 8.— Sw.frs.
(Members of OSTIV recelve 209 discount)

Order from your Aero Club

BRITISH GLIDING ASSOC.
BOOKS AND PUBLICATION
“Gliding” by A.D. Pigott 25/-

“The Soaring Pilot” by A. & L. Welch 15/-
“Playground in the Sky" by A. F. Gotch  12/6

“‘Come Gliding with Me’' by A. Welch 9/6
“On Being a Bird” by P. A, Wills 5/-
“Further Outlook” by R. Scorer 15/-
“Cloud Reading for Pilots’* by A. Welch /6
“Cloud Study" by R, Scorer 12/6
“Elementary Gliding”’ by P. Blanchard 5/~
“Flying Training in Gliders" 5/-
“Maintenance Manual’ by R. Stafford Allen 5/-
The F.A.l Regulations for Records 2/6

Personal Pilots’ Logbooks 2/- and 4/-

ALSO Gliding Ties 12/6, Scarves 23/-
Chokers 15/-, Silver Stripes and Gliders on
navy blue.

THE BRITISH GLIDING ASSOCIATION
19 Park Lane LondonW. 1
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Books by MRS. WELCH, Captain of the
British Gliding Team

THE SOARING PILOT

By Ann and Lorne Welch and F. G. lrving.
A professional treatise on the glider and how to use it.
Diagrams, photographs. 18s. net.

CLOUD READING FOR PILOTS

By Ann Welch. How to forecast weather from
one’s own observations. 200 photographs. 7s. 6d. net.

CLOUD STUDY. APictorial Guide.

By F. H. Ludlam and R. S. Scorer with coloured and
other illustrations. 12s. 6d net.

JOHN MURRAY,
50, ALBEMARLE STREET,
LONDON

Natural
Aerodynamics

: R.S.Scorer M. A., Ph.D.

This new work by Dr. Scorer, a participant in the IVth
OSTIV Congress, makes a study of the physical prin-
ciples and processes of flight motion that will greatly
repay the interest of all sailplane enthusiasts and es-
pecially that of students of meteorology and flight.
Ask your bookseller for a fully descriptive leaflet or, in
case of difficulty, please write to the publishers: -

Pergamon Press-London, New York, Paris 60/-.
4+5 Fitzroy Square, London, W. 1.
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Colour filmstrips

CLOUDS

by F. H. Ludlam & R. S. Scorer

A: 24 colour photographs
Haze, Convection Clouds, Ice Clouds

B: 22 colour photographs, 3 diagrams
Layer Clouds, Wave Clouds, Billow Ciouds
Photographs Leica slze
A and B, with full notes........ £2each

£4

the pair

from

Diana Wyllie Ltd.

18 Pont Street, London, S. W. 1

Australian Gliding
Journai of the Giiding Federation of Australia
Published monthly — Editor Ailan Ash

Annual Subscription

30 shillings Australian
24 shillings sterling
3.50 doliars U. S.

Write for free sample copy

“ Australian Gliding’’, Mineside Post Office,
Mount Isa, Queensland, Australia

SOARING MAGAZINE
PUBLISHED BI-MONTHLY

THE JOURNAL OF
The Soaring Society of America, Inc.
Box 66071, Los Angeles 66, Calif.
annual subscription
$ 4 in No. America, $ 5 elsewhere

GLIDING

A Handbook on
Soaring Flight

DEREK PIGGOTT

A comprehensive guide, by a leading
instructor, to the basic principles and
practice of gliding including the latest
devel The r 1 of
both the beginner and the experienced
pilot are dealt with thoroughly, and In-
formation Is included on the various
ways In which the gllder pilot can qua-
lify for highest internatlonal awards.
WIth 16 photographs and many diagrams

25s./- net
PUBLISHED BY
A.&C.BLACK

4,5 and 6, SOHO SQUARE
LONDON W.I.

“SAILPLANE and GLIDING ™

The only British magazine devoted solely to the
sport of gliding.

Published every other month by the British
Gliding Association. 60 pages of illustrated and
fascinating articles and stories for the gliding
enthusiast ali over the world.

if you are not already a subscriber, send
today 17s sterling or $ 3.00 for a year’s sub-
scription (6 issues) to: - The British Gliding
Association, Londonderry House, 19, Park Lane,
London W. 1, England.

Enquiries regarding bulk orders of 12 or more
copies, at wholesale prices, should be made to
the British Gliding Association.

Overseas Agents

AUSTRALIA Stockists: Hearn's Hobbies, 367, Flin-
ders Str., Melbourne

NEW ZEALAND F.M.Dunn, N. Z. Gliding Assoc.,
Box 2239, Christchurch

SOUTH AFRICA The Aero Club of South Africa, P. O.
Box 2312, Maritime House, Loveday Str.,
Johannesburg

SCANDINAVIA  Hans Ellerstrom, Gronalundsgatan 9B
Malmo, S. V., Sweden
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104
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BEA 225

Béke 142—145

Beniczky, L. 133

Bergfalke II/556 76—80

BG-6, 7, 8, 12 172—177

Bibic 131—136

Black, A. & C,, Ltd. 221

BN-1 15—18

Bocian 162—165
Bonaventura 156—157
Branko Ivanus 194—200
Brazil 15—18

Breguet 37—40

Briegleb Aircraft Company 172—177, 212
Briegleb, William G. 174
British European Airways 225
British Gliding Association 219

Brookes & Gathouse 217
Bruni, Ing. Giovanni 146
Burr, H. 181

C-25S, C-311P 27—30

Canguro 155—157

Castel, M. 27—30

Caudron 31—34

Cayla, J. 39

Centro di volo a vela del Politecnico di
Torino 150—155

Centro di volo a vela del Politecnico di Mi-
lano 156—157

Cherokee II 190—193

Cijan, Boris 196

Collard, M. 35

Condor 4 90

Cossor Communications Co., Ltd. 218

Cumulus 96—98

CVT-1 Zigolo 150—155

CVT-2 Veltro 5, 150—155

CVT-4 Strale 151—155

CVV 6, 7, 8 1556—157

Czapla 163—165

Danemark 18

Dansk Aero’s Verksted 18

Darmstadt D-34 5, 45—51

Denmark 18

Deutsche Demokratische Republik
99—101

Deutschland 45—98

Diana Wyllie, Ltd. 221

Ditta Nicolotti & Figli 151—155

Dittmar, Heini 90

Doppelraab V-5 91—94

Dyrek, J. 163

Eagle 3 110—114
East Germany 99—101
Eilers 93

Elfe II 5

Elfe M 167—171
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EHiots of Newbury, Ltd. 102—107
Emouchet 33—34

Eolo 146—149

Eppler, R. 52

E.S.49V-3 9598

Etablissements Fouga et C'* 27—30

Etats-Unis 172—193

Fauvel, Charles 41—14, 213
Fergeteg 132—136

FES 530 Lehrmeister 99—101
Finland 19—26

Flight 222

Flugzeugbau A. Schleicher 81—87
Flying 223

Focke-Wulf GmbH 55—60
Fouga 27—30

France 27—44

FS 24 Phonix 51—54

Futar 138—141

Gébics 130—136
Germany 45—98

Goevier 69—72

Gomolzig, Herbert 97
Grande-Bretagne 102—128
Gracz, M. 163

Great Britain 102—128
Greif 1, HI, V-DGS 92—94
Greif Flugzeugbau 93
GroBbritannien 102—128
Grunau Baby 95—98
Guerchais-Roche 33—34
Gull 1, 2, 4 121—128
Gyor 2 129—136

Gyor Soaring Club 129—136

Haase-Kensche-Schmetz 61—67
Hadwich, Frodo 47

Hall, Stanley A. 190
Hartung, Hans 99
Hegetschweiler, W. 166—171
Hirth, Wolf 68—72, 214
HKS 1, 1/V2, 3 4, 61—67
Hoekstra, J. K. 159—160
Heogslund, Knud 18
Hollfelder, Hans 93
Hummingbird 188—193
Hungary 129—145

Hutter H17b 14

Hutter, Ulrich und Wolfgang 14, 69
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Ifjusag 142—145
lkarus 194—200
Ilic 196
llindenka-1 196—200

Irving Airchute of Great Britain 217

Isler & Co. 166—171

Italy 146—157

Jacobs, Hans 29, 32, 57, 93, 102

Jadran 200

Jami Flying School 19—26

Jarlaud, M. 29, 31, 39

Jaskolka 161—165

Javelot 34—37

John Murray, Ltd. 220

Johnson, Richard 189—193
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