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and fabric

Miinich Mii 10 ‘Milan’

The student Academic Flying Group at Miinich was founded in
1924. In 1933 under their leader, Egon Scheibe, they set about the
design and production of a two seat sailplane, the Mt 10 Milan.
This was very original. The fuselage was a welded steel tube frame
covered with fabric, not very unusual for powered aircraft but, apart
from the gigantic Obs of Lippisch, the first time it had been applied
to a sailplane. The second pilot had a cabin under the wing, with
access door and windows not only at the sides but above. The front
pilot was enclosed in a wooden hood with portholes. This was soon
replaced by a fully transparent canopy. The wing was of orthodox
wooden construction. The aerofoil sections used were of Scheibe’s
own devising, most of the camber concentrated at the leading edge
with the upper surface, aft of the maximum thickness point, almost
flat. The NACA in American were currently developing and testing
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Above and below: The Mii 10 'Milan' D - 14 - 126 at Salzburg in 1937. Other
sailplanes visible include a Condor 2A. the Rheinland. a Swiss Spyr 3 and the French
Avia 41P and others unidentified.
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the ‘five digit’ series of profiles which had similar reasoning behind
them, reduced twisting and pitching moments and high maximum
lift coefficients. The ailerons and rudder were given servo tabs to
lighten the forces required on the control column.

The first flight was in 1934 and proved successful. The Mii 10 set
a world distance record for two seaters of 180 km in 1935 and was
one of several sailplanes participating in a soaring tour or safari
covering 700 km in stages round Germany. At the ISTUS Interna-
tional meeting at Salzburg in May 1937, the Mt 10, flown by Lud-
wig Karch, made an outstanding flight across the Alps, achieving a
distance of 195 km and a height gain of 2980 metres, a world record
for two seaters.

The Mii 10 spent some time in the Munich Deutsches Museum
after World War 2, but was rescued from there and flown again for
some years before returning to the Museum at Oberschleissheim
where, perfectly restored, it remains.

Mii 13

Kurt Schmidt, Tony Troeger and Egon Scheibe, who had designed
the Mt 10 Milan two seater, decided in 1935 to build two light-
weight single seat sailplanes using the same construction methods:
welded steel tube fuselage covered with fabric, and wooden flying
surfaces. Troeger was interested in a motor sailplane and his Merlin
was designed to take an engine in the nose, with a retracting two
wheeled undercarriage. Schmidt named his aircraft Atalante and
was content to have it as a sailplane. They used the same Scheibe
profiles as for the Mii 10. Because the fuselage was so light and the
tail short, for balance the seat was under the leading edge of the

Above: Cockpit canopy and trans-

parencies of the Atalante.

Right: Kurt Schmidt in the Atalante
cockpit. Vision sideways was almost

nil.

Below: The Mii 13 'Atalante’
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wing, which created difficulties for the pilot’s vision. Large win-
dows were provided in the cockpit sides. There were camber flaps
for landing.

In the 1936 Rhon competition, Schmidt took advantage of the very
light soaring conditions that prevailed that year and won against all
the much more expensive and refined sailplanes. Some modifica-
tions were made in the following year and by 1938 the Mt 13D ap-
peared. The flaps had been eliminated and replaced by air brakes, the
wing was slightly swept back, and a tailplane with elevator was used
rather than the all moving surface. The Mu 13D was put into produc-
tion at the Black Forest Aircraft factory. At the 1939 Rhon fifteen of
the type were entered. Production reached about 150.

The Mii 13D was not considered easy to fly because lateral control
was sluggish, despite the addition of ‘Frise’ type ailerons. After fur-
Above: The Mii 17 'Merle', one of the two German entries in the Olympic sailplane ther trials, in 1943 the Mt 13D - 3 was developed, which had a
design contest. longer fuselage of more triangular cross section behind the wing
and larger rudder. Control was improved.
Opposite page above: The cockpit and canopy of the Mii 17. Unlike the earlier Several of both types survive.

Mii series, the main spars joined on the centre line.

Opposite page small picture: Reiner Karch was the test pilot for the Mii 17 Mii 17
The Mt 17 was the Munich group’s design entry for the Olympic
sailplane design competition which, in 1939, was won by the DFS
Meise. It failed to impress the judges sufficiently, but it had some
success and was produced in some numbers after the end of World
War 2. About two dozen were produced in total.

Helios

The small and inexpensive Helios was designed and built by a
group of young Berliners in a great hurry, in time for the 1934
Rhén competitions. It had many innovative features. The wing,
swept back and with gull dihedral, was wooden but the slotted
Below and opposite page below: ailerons were very unusual for the time, being framed in duralu-
Helios min. There were no spoilers or air brakes. The fuselage was a welded
steel tube frame with fabric covering. The seat was just ahead of the

ﬁ? main spar so that the pilot’s head was within the leading edge. An

&g

enclosed transparent canopy, with the plastic panels sewn onto the
frame with leather strips, faired the fuselage to the wing with mini-
mal disturbance of the airflow. View outwards was nonetheless ex-
tremely limited.

In the competitions the Helios, flown by Heinz Kensche, one of
its youthful designers, was assigned to the junior division. Most of
the pilots in this section were flying Grunau Babies, but there were
a few Rhonbussards and Condors, and the first of the Horten tail-
less sailplanes, the H - 1 (which made only one scoring flight). The
Berlin group were pleased with their results. They had put together
a small and inexpensive sailplane in a matter of weeks, and had
flown it across country. Kensche in 1937 was the German represen-

tative on the Olympic sailplane design jury.
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More experiments

Rheinland

Akaflieg Aachen designed the FVA 10 Rheinland in 1935. The students
were impressed by wind tunnel results which suggested that drag could
be saved by shaping the fuselage like an aerofoil section, to conform as
far as possible to the flow around the wing. The belly of the fuselage in
side elevation was almost flat and would have been vulnerable to damage
on rough ground. Led by Felix Kracht, they therefore designed a semi re-
tracting wheeled undercarriage which also had the advantage of increas-
ing the wing angle of attack when taking off and landing. The prototype
was named Theo Bienen in honour of one of the earliest chairmen of the
Akaflieg who had flown the Schwatze Diivel and the Blaue Maus. It was
built in the workshop of Ferdinand Schmetz and flew in 1936.

The performance in the air was excellent but handling was less satisfac-
tory and the stalky undercarriage proved rather too easily damaged in
bad landings. With changes, the FVA 10A was ready for the 1937 ISTUS
meeting in Salzburg, where it did extremely well and Kracht also took
second place at the 1937 Rhon competitions. The sailplane won the de-
sign prize.

Schmetz and Kracht started a small company to produce the Rhein-
land. However, its distinctive fuselage shape was abandoned. The FVA 10
B had a rather more spacious cockpit, and a simpler streamlined fuselage.
About 30 were built, one of which survives. A single example of the earli-
er, flat bottomed types, is in a museum in Krakow, Poland.

Above: Rheinland D - 12 - 99 at the Salzburg international meeting.
Middle: The FVA 10B Rheinland

Below: The Rheinland D - 12 - 99 competing in the 1937 Rhén competition.
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THE HORTENS

Above: Two Horten 11l in 1938 Rhon contest.

Left: Horten IlIf (prone pilot)

The Hortens

Walter and Reimar Horten became interested in tailless aircraft after
seeing Lippisch’s Storch and Delta, and like Lippisch they tested
many models before beginning a full scale sailplane, the Horten I,
which they took to the 1934 Rhon competitions. Although it flew
for a total of about seven hours it recorded only one official contest
flight. They abandoned and burned it on the Wasserkuppe, return-
ing home to build the Horten II, which flew as a sailplane in 1935
and was much more satisfactory. It was fitted experimentally with a
motor. Three more H II sailplanes were built and two of them flew
in the 1937 competitions.

Able to find some official backing for their work, the brothers
produced the Horten III in 1938. This was a very large sailplane
which flew most impressively. Rudder control was provided by wing
tip brakes. The cockpit was in the middle of the wing, with a
streamlined transparent canopy, but there were also large transpar-
ent panels in the leading edge to give a view of the ground. The un-
dercarriage was partly retractable. Several different versions were
built. Two of these competed in the 1938 Rhon, one, designated
Horten III C, had a small auxiliary wing mounted just ahead of the
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cockpit. Unfortunately, Blech, the pilot of one of these aircraft, was

killed on impact in a mid air collision in cloud. His automatic para-
chute brought his body to earth. The Horten III D had a motor with
a folding propeller.

Four pilots flew Horten IIIs in the 1939 competition but did not
do remarkably well. As contest sailplanes these aircraft were consid-
ered too lightly loaded and slow. Higher wing loadings and higher
aspect ratios were required for cross country flying. The type was
also used extensively in further experiments with motors, one was
tried with a prone pilot, and there was a two seat version. Sixteen
were flown altogether.

The Horten IV of 1941 incorporated all the lessons learned from
the earlier types. The wing had a high aspect ratio, the pilot was in a
semi prone or half kneeling position faired with a smoothly con-
toured canopy. The controls were operated by a yoke and there was a
padded chin rest, essential if the pilot was to look directly ahead for
long periods. The undercarriage was retractable to reduce all sources
of parasitic drag. The wing tips, very thin and narrow, were fabricat-
ed in light alloy. Flight tests showed that the sailplane was fully con-
trollable although no one described it as easy to manage in the air.
Centre of gravity placement, as usual with tailless aircraft, had to be
very precise. The performance was not as good as expected.

THE HORTENS

Above: The only known photograph
showing Hortens 11, 11l and IV together.

Middle: The pilot's position in the
Horten IV.

Left: Horten IV in flight.

Below: The centre section of the

Horten IV under reconstruction.

A Horten IVB, with a ‘laminar’ flow wing profile copied from the

American P - 51 fighter, was flown but proved dangerously liable to
flutter, and crashed killing its pilot.

The Horten V was a powered aircraft and there was an experimental
flying wing of parabolic plan form which never flew.

The Horten VI, two of which were built in the closing months of
World War 2, had a wing span of 24.25 metres in an attempt to im-
prove the performance. A best glide ratio of 43:1 was anticipated.
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Flight tests were started but had to be curtailed as the American
armies captured Gottingen where the tests were going on. One of
the Horten VIs was taken to the USA for study by the Northrop
Company, but did not fly again.

One Horten IV survived in Germany to be flown by the British
Air Force until damaged seriously in a landing accident at Schar-
foldendorf. The wing tips had been at some time replaced with
wooden tips. A Horten IV was extensively flown in the USA in post
war times and was the subject of a thorough study at the Mississippi
State University in 1959, and reported to the OSTIV Congress in
1960. The results were not as good as expected. In recent years, one
of the surviving Horten IVs, probably the one used by the British in
1946 - 8, has been completely restored at the Oberschleissheim divi-
sion of the Deutsches Museum in Munich.

The Horten brothers continued to design tailless aircraft after the

war, producing both sailplanes and powered aircraft.

D - 30 Cirrus

The Darmstadt Akaflieg began paper work for the D - 30 in 1933, in-
tending to use all the latest discoveries in aerodynamics and struc-
tural design to obtain the best possible gliding performance. The
aircraft they produced was a record breaker in every sense. The

wing had the highest aspect ratio ever employed until that time,

33.6. This could not be built in wood. A broad main spar of duralu-

D - 30 CirRUS

Above: Horten IV and D -

30, in comparison tests.

Below: The D - 30 in it’s
original form, with Bern-

hard Flinsch.

min alloy was built up from corrugated sheets, the overlying skins
flush riveted and curved to conform to the aerofoil shape. Behind
and in front of the spar, wooden wing ribs were attached with ply-
wood skins. The joins between wood and metal skins were carefully
filled and smoothed for a good quality painted finish. Ailerons and
flaps were fitted, and there were air brakes.




CHAPTER 12

The wing profiles were chosen from the recently published Amer-
ican NACA 4 digit series, 2412 (12% thick, 2% cambered) at the
root, tapering to the 4412 (4% cambered, 12% thick) at the tips.
The increase of camber at the tips reduced the risk of tip stalling

since, measured from the zero lift position, a more cambered form
stalls at a high lift coefficient and at a higher aerodynamic angle of
attack. (This, in 1933 was the reverse of the usual technique but is
almost universally followed in modern sailplane design.) Since the
wing was tapered, some ‘wash in’, positive twist, was introduced
over the inner wing, with washout thereafter, to increase the lift
slightly over the middle portion, approximating the ideal elliptical
load distribution.

Most unusual of all, at the mid span point the wing had a pivot
which allowed the dihedral to be changed in flight. This was for an
investigation into the effects of dihedral on handling. The design
and fabrication of the necessary mechanism, which had to fit with-
in a wing of only 72 mm thickness, was very difficult.

The fuselage was of the ‘pod and boom’ type, a small streamlined
plywood shell housing the pilot, with a tubular tail boom fabricat-
ed from electron alloy. The cross sectional area of the pod was
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Above: The original D-30
in flight with positive dihedral.

Below: The D - 30, now repaired and with
a new registration D-11-880.

Note the improved transparent canopy.

small, and skin friction was saved
by reducing the area of surface
exposed to the airflow. The Hori-
zontal tail surface was small, sta-
bility in pitch being determined
mainly by a centre of gravity well
forward. But the vertical tail
could not be reduced too much
since control in yaw, with such a
large span, would become mar-
ginal. As it was, after test flights,
the rudder was enlarged. Take off
was by means of a ‘drop off’
wheeled dolly, landings on the
skid.

The sailplane was not completed until 1938 but, flown by Bern-
hard Flinsch, it very soon broke the World ‘out and return’ record,
305.6 km from Bremen to Liibeck and back. (For such a flight to
count as a record, it had to be declared fully before take off.) The
performance was carefully measured in flight. The best glide ratio
was 1:37.6, a figure which was not exceeded until the advent of
new, low drag aerofoil sections.

Regarded, rightly, as an ‘orchid’, the D - 30 was not a very practi-
cal sailplane for the rather irregular terrain of the Wasserkuppe and
was never really intended for the rather ‘rough and tumble’ condi-
tions prevailing in competitions. The D - 30 was badly damaged in a
bungee launching accident on the Wasserkuppe. Flinsch was lucky
to escape without serious injury.

The D - 30 was rebuilt, with an improved shape for the fuselage
pod. Flinsch in June 1939 made a 406 km flight in it after the re-
pairs. Controversy and doubt surrounds its eventual fate. Most
probably it was destroyed, as, under orders from above, most Ger-
man sailplanes were when the Allied forces occupied the country in
1945. It is certain only that it did not survive. A two seat version,
the D - 31, was planned but never completed.
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CHAPTER 13

Australia

Golden Eagle

In Australia in the nineteen thirties
several gliding clubs were operat-
ing. Information about develop-
ments overseas could be found
only occasionally in imported mag-
azines. Geoff Richardson, a Mel-
bourne boy in his teens, began
construction of a sailplane in 1934
but after attending a gliding meet-
ing in New South Wales and some
further reading, scrapped his origi-
nal plans and began work on a new
design. His Golden Eagle, built at
home using casein glue he made
himself from a Swiss recipe, flew in September 1937, on the same
day and at the same site as the first Grunau Baby 2 to be imported
to Australia. Although in some respects resembling the prototype
Grunau Baby, The Golden Eagle was an entirely original design,
having a similar performance. In 1950 the front fuselage was rebuilt
with an enclosed canopy and landing wheel. Spoilers and a trim tab
for the elevator were added. In this form the Golden Eagle remains

in service, still held together safely by the same, home made, glue.

Above: In its original form the wing was mounted high on a

narrow pylon, with open cockpit.

Below: The Golden Eagle was designed and built in Australia
by Geoff Richardson in 1937, after seeing reports of German

gliders in a magazine.
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Austria

Austria 2 and 3

The very large two seat sailplane Austria 2 was designed by Dr Kiip-
per in Munich, to the specification of Robert Kronfeld. On the
plans it was described as the Kr 1, presumably short for Kronfeld 1.
Parts of it were displayed at the Rhon in 1932 and the first flights
were made in the autumn of the same year. It seems to have been
intended from the first as a passenger carrier. Behind the fully en-
closed cockpit was a cabin with a hinged entry door with an oval
window. The rear cabin was described by an English observer as
‘dim’. There were no dual controls. The structure was orthodox.
The most unusual feature other than sheer size was that the outer
wings, each 4 metres long, could be removed to permit flight with a
span of only 14 metres. In this configuration Kronfeld, flying solo,
did aerobatics. More extraordinary still, the outer sections could be
housed entirely inside the inner wings. Ahead of the main spar, in-
board, was a padded tunnel into which the outer ailerons, removed
from their hinges, could be slipped. Behind the spar was a similar
housing into which the tips, less ailerons, went. It was then possible
to re-assemble the sailplane with the 14 metre span wing and fly it

normally.
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Kronfeld's Austria Il. Cabin with

door under the wing.

The reason for this unusual arrangement was that Kronfeld in-
tended to use the sailplane for displays and tours to publicise the
sport of soaring. The Austria 2 was aero towed, with wings inside
wings, from city to city, landed, re-rigged, gave its displays, carried
its influential passengers, was disassembled, wings put inside the
wings again, towed to the next place, re-rigged, flown, and so on. In
January 1933 the Austria 2, parked on the airfield at Semmering,
was badly damaged in a wind storm but was repaired. Kronfeld
demonstrated his aircraft very widely throughout Europe during
1933, visiting Vienna, Naples several times (he soared over Vesu-
vius), Rome, Milan, Turin, St Quentin, Frankfurt, Budapest, Graz,
Salzburg, Paris, Strasbourg, Rennes and other places. Finally the
Austria 2 was taken to Cairo at the time of the FAI Congress. There it
was sold, to be re-christened the Fasold. It was reported to be still in
operation in 1937.

Meanwhile Kronfeld had bought the Kr 1a, Austria 3 ,which was
similar in all respects although, doubtless, there were minor im-
provements. He was already flying this in August 1933 at the
Bannes d’Ordanche meeting in France, competed again at Vin-



22000

|280‘280[280‘280|

26526526526q

230
230
230

230

850>

Wing area
Aspct ratio
Structure mass
I nflight

Wing loading

Span 14 m Span 22m
21sgm 25.8sqm
9.3 18.76
205 kg 230 kg
375kg 400 kg
17.85kg/sqm 15.5 kg/sqgm

2800

Austria 2 (Kr 1)

1933

Drawn by Martin Simons 2000 ©

AusTriA 2 (KR 1)

153



CHAPTER 14

The only known photographs of the Austria 3 flying in England with the short wing.

The Musger MG 9 at the 1936 ISTUS meeting.

cennes in May and put on an aerobatic display at Le Bourget. On
June 11th, during an aero tow to Limoges, the tug engine caught
fire. After release both aircraft landed safely. The tug pilot escaped
as the aeroplane burned and finally exploded. Still in France, in
July 1934 Kronfeld received the Grand Prix du Puy-de-Dome. After
this, he settled in England. He took the Austria 3 with him and it
was flown at the Southdown gliding club site near Itford Hill. After
this it did not fly again and what became of it is not known.

Musger MG - 9

The engineer Erwin Musger designed his first high performance
sailplane, the Mg - 1, in 1932. Further designs included both
sailplanes and light aeroplanes and in 1936 he developed the two
seat, dual controlled Mg 9, the prototype being formally christened
OE - Kamerad. It was intended for training and performance flying
and was stressed for aerobatics.

The second seat was under the high wing, which had gull dihe-
dral and single struts. The undercarriage was a simple skid. It
proved successful and was developed further to produce the Mg 9a.
The front cockpit was enlarged and a landing wheel was added. The
struts were divided to make an inverted V, joining the fuselage
frames at two points behind and in front of the wheel, but with
only one attachment point to the wing main spar. Production of
ten of the MG 9a was undertaken, most of them having an Austrian
OE - registration with the name of a planet after the dash, OE -
Merkur, Mars, Venus, etc. A few more were built after this.
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CHAPTER 14

The pilot Toni Kahlbacher used the Mg 9a to break many Austrian
records. Also with co - pilots Tauschegg and Josef Fiithringer on two
separate occasions in 1938 he broke the World two seat duration
record with flights respectively over 23 hours and 40 hours. The
prototype MG 9 and the Mg 9a OE - DUO were taken to the ISTUS
meeting in Salzburg in 1937. At the Rhén competition in 1938,
flown by Toni Kahlbacher and Tauschegg, the Mg 9a did very well
in the two seater contest, placing third in a field mostly of Kranichs.

Musger continued to design sailplanes, the very successful Mg 19,
19a, b and c series of two seaters beginning in 1951, to the MG 23
which continued in production till 1966.

The Hiitters

For flying in the Austrian Alps, the brothers Wolfgang and Ulrich
Hiitter of Salzburg designed a small, 10 metre span single seat
sailplane which they expected to achieve a glide ratio of 17:1. Hence
it was named the Hiitter 17 or H - 17. It resembled a small Grunau
Baby, with high wing of G6 535 profile, strut braced, above a hexag-
onal box fuselage with open cockpit. However, the ailerons were
slotted to ensure good response at all times and everything possible
was done for easy building.
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Above: The Mg 9a, with wheel and inverted V struts.

schluss.

Below: The Hiitter 17 at Dunstable.

Austrian markings after the An-




THE HOTTERS

As soon as the prototype had been proved satisfactory, plans were
published and about a dozen sets were sold quickly. After this, the
Hiitters joined the Schempp - Hirth Company in Goppingen, as de-
signers. The H - 17 became the Goppingen 5. A landing wheel and
canopy, with a windscreen, were added. A few were built in the fac-
tory and many more plans were sold.

After World War 2, production at Goppingen resumed and the H -
17B was developed, with a fully enclosed canopy, longer fuselage,
air brakes and other modifications. More plans were sold.

How many of the H - 17 were completed and flown over the years is
not known but in England at least two more have been built in recent
years and there remain others in service throughout the world. The H
- 17 will soar well once it is in lift but reaching the next thermal after a
climb is not easy. The glide ratio probably does not reach 17.

Still believing that sailplanes should be small, but recognising
that their little H - 17 did not satisfy ambitious pilots, the Hiitters
went on to develop a high performance sailplane which they calcu-
lated would have a glide ratio of 28:1, hence, the H - 28. Great inge-
nuity went into the 12 metre span design. A special feature was the
large one-piece moulded transparent canopy, specially produced at
the Darmstadt Technical University where plastics were being ac-
tively studied. On this prototype the wings were straight although
gull wings had been intended originally. Flight tests were satisfacto-
ry but the measured glide ratio was found to be a somewhat disap-
pointing 23.4.

The H - 28 IT had gull wings and a canopy built up from separate
pieces of plastic. A single H - 28 III was built, in Denmark, which
had an improved glide ratio of 27.2. One replica H - 28 was built
and flown by Earle Duffin in more recent years, in England. This
did not follow the original design exactly.

Above: The Hiitter 28 replica by Earle Duffin.
Middle: The Hiitter 28 11 in 1974, flown by Herr Aeberle of Switzerland.

Below: The wing roots gave the pilot elbow room.
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CHAPTER 15

Britain

The Tern soaring

Major Petre in the Tern cockpit at Balsdean on the South Downs in 1931

he gliding movement in Britain, following a false start

with the Itford meeting in 1922, began after a preliminary

gathering in December 1929, with the formation of the
British Gliding Association. There was no government interest, and
nothing in any British University or college like the German Acade-
mic flying groups. Where something of the sort did exist, for exam-
ple at the De Havilland Technical School from 1928, the chief pre-
occupation was with racing aircraft. British gliding therefore had to
be self supporting. A subsidy was granted to the BGA in 1935 but it
amounted to only £5000 annually for a few years.
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Airspeed Tern

The Airspeed Company, founded in England in 1930 by Hessell Tilt-
man and Neville Shute Norway (later famous as a novelist) urgently
needed a product to sell. The sudden interest in soaring stimulated
by developments in Germany, suggested that an inexpensive
sailplane would find a ready market. Tiltman was an aeroplane de-
signer who turned briefly to gliders. The Airspeed Tern, first flown
in 1931, had a fabric covered, two spar, tapered cantilever wing
without dihedral. The plywood leading edge was only a fairing,
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CHAPTER 15

playing no structural role. The
fuselage was a three sided ply-
wood box with the upper deck-
ing, like many contemporary

T

aeroplanes, fabric covered. The

cockpit was generous in both
depth and width, which may
have been comfortable but did
not reduce drag to the minimum.

At the time there was nothing
comparable available from any
British manufacturer. The Tern
had some success, but only one
was completed by Airspeeds. Parts
for the second were sold but it
was never finished. The original
Tern was reconstructed, using the prototype and parts from the sec-

ond example, in post war years, but little was done with it.

The Scuds

L. E. Jeffrey - Baynes was a talented engineer who had been involved
with the aircraft industry since 1916. In designing the original Scud
his approach was quite radical. It should be possible to produce a
cheap sailplane which, if not capable of the highest possible perfor-
mances, would at least give the pilot a lot of pleasure in safety. The
7.7 metre span Scud was advertised in 1931 and buyers were found
for about five. Plans were sold to amateur builders. The fuselage, of
diamond shaped cross section, was suspended below the small, one
piece wing on struts. For the pilot to get into the cockpit was a con-
siderable struggle. The wing was of low aspect ratio and approxi-
mately rectangular in plan, but the tips were tapered to reduce vor-
tex drag a little. The plywood skin was required to carry a full share
of the torsional loads. The all - moving tail members were inter-
changeable, the rudder could be used for one of the elevators and
vice versa.

In flight the Scud proved very sensitive and required a delicate
touch. Edward Mole, an RAF officer and pilot, succeeded in soaring a
Scud for an hour and was happy to be quoted in advertisements. In-
experienced pilots tended to over control and there were accidents.
In Australia a Scud was burned after a very few trial flights, when the
owner-builder decided it was too dangerous for anyone to fly.

Baynes designed the Scud 2, which proved very much more suc-
cessful. The fuselage was slightly lengthened without increasing the
cross sectional area. The wing was extended to over 12 metres span
with the currently popular GO 652 profile and aspect ratio of 16.
There was a rectangular centre section with the outer panels easily
detachable for transport. The structure weight was only 30 kg more
than the first Scud. Getting into the cockpit was no easier but trans-
parent panels in the rear wing covering gave a slight improvement

to the upward view.
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Above: The Scud 2, light and compact, first marketed in 1932

Below: The author in the Scud 2 cockpit. A struggle to get in.

Four of the Scud 2 were completed and sold. One had a length-
ened nose to accommodate the tall pilot, Philip Wills. Mungo Bux-
ton, an RAF officer, broke the British height record in this aircraft
with a climb in cloud to 2537 metres.

One Scud 2 survived to fly after World War 2 and this aircraft, ful-
ly restored, is still extant and airworthy.

Carden Baynes Auxiliary, Scud 3

Baynes foresaw that eventually sailplanes would be fitted with mo-
tors, equivalent to the outboard motors of yachts, to get them into
the air without helpers, and to fly home after a cross country soar-
ing flight. With the offer of financial support and an order from Sir
John Carden he designed the Scud 3 or Carden Baynes Auxiliary.
The tapered wing was similar to the Scud 2 but of slightly more
span. The root section was simplified but changed rapidly to the Go
652 profile, then to a symmetrical tip. The fuselage frames were rec-
tangular with rounded corners, a good compromise between sim-



Scup 1 AND 2
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CARDEN BAYNES AUXILIARY (ScuD Ill)
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In flight 226.8 kg
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THE WRENS

plicity and the a fully rounded form. The wing was mounted high

on a streamlined pylon behind the cockpit. In a special compart-
ment behind the main fuselage frame was the power unit. The
small, 9 PS 250 cc engine, with its propeller, could be raised above
the wing to allow the sailplane to take off under power and climb to
soaring height. Then it was fully retracted. Fuel for about 30 min-
utes was allowed. To make operations as simple as possible, a throt-
tle operating cable was run through the wing to a handle at the tip.
The pilot, having started the motor by swinging the propeller,
could then walk to the wing tip, control the throttle and taxi the
aircraft to any suitable point, get into the cockpit and take off.

It all worked quite well. The Auxiliary could and did launch itself
from suitably smooth airfields, and climbed away without any
problems, though slowly. To operate from rough surfaces was not so
easy. The motor was, after some few trials and an accident caused
by turbulent air soon after take off, deemed too small for practical
operations. Carden himself was killed in an airliner accident and
never took delivery of his Auxiliary. Baynes removed the motor and
sold the repaired Scud 3 as a sailplane. One more was built, without
an engine.

Baynes was ahead of his time but, like many others, he over esti-
mated the likely demand for sailplanes in Britain in the ‘thirties.
Had there been a better market, with a slightly more powerful motor
and a few related minor changes, the Auxiliary might have been a
highly successful self launch-
ing sailplane. The original mo-
tor was for many years exhibit-
ed in the Science Museum in
London, as the smallest power
unit ever to get an aeroplane
into the air and sustain flight.

Both Scud 3s survive. They
are operated regularly, as
sailplanes, and are popular
with their pilots. Built in
1934, they are probably the
oldest sailplanes still in oper-
ation.

Above: The Scud 3. Both survive and are still flying.

Left below: The Willow Wren, flown in 1932 in England and built from plans by ama-

teurs in Britain, Australia and New Zealand.

Right below: The Willow Wren, restored.

The Wrens

Bill Manuel was a corporal in the RAF in 1930 when he became fas-
cinated by soaring and decided to design and build his own small
sailplane. With limited tools, money and workshop space, he pro-
duced the Crested Wren, 12.2 metres span. It was of the simplest
possible design and construction and easy to build, yet flew well.
Manuel was encouraged to develop it further and sell plans.

He did so, producing in 1932 the Willow Wren which had a deep-
er fuselage and improved tail surfaces, additional stiffening in the
fuselage and wing, and other minor changes. The Blue Wren, com-
pleted 1934, had some further redesign of the wing to prevent wing
tip stalling at low speeds. Meanwhile, plans had been sold to ama-
teur groups. In England the Golden Wren was built with an en-
closed cockpit, and others were built in Australia and New Zealand.
At least seven of the Willow Wren type were flown altogether. All
flew successfully. The Golden Wren in particular showed itself capa-

ble of ‘Silver C’ cross country and height gain flights, and survived
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The Falcon I11.

into the post World War 2 period to be flown until 1947 when glue
failure caused it to be condemned. The original Willow Wren still
exists, though not now airworthy.

Manuel in association with the Dunstable Sailplane Company
went on to design the Kestrel, which was a Willow Wren with im-
provements such as a larger cockpit and generally more robust
structure. The Company completed only one, but plans were sold.
Another was built in England, which crashed fatally in a spinning
accident in 1939. Three others were constructed in Australia. These
continued in service for some years and although no longer capable
of flying, they are still extant. One also was built in the USA but its
history is not known.

Manuel , after an interval of decades, in 1986 built a non-flying

replica Crested Wren, from memory.
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Murray and Fox at the Wasserkuppe in 1937, with the Falcon I11, when they broke the

duration record.

Slingsby Falcon 3

Hardly any two seat sailplanes had been built with side by side seat-
ing. For training purposes there are some advantages in the arrange-
ment. Conversation between instructor and pupil is more natural,
the instructor can see the student’s facial expressions, can point to
things outside or inside the cockpit, and both pilots have an ade-
quate view. The only drawbacks are some loss of performance be-
cause of the greater frontal area of the fuselage, and if the pupil, or
any other pilot, is to fly solo, ballast must be added to bring the bal-
ance point to its correct location. Slingsby’s Falcon 3, built to the
order of Espin Hardwick, a stockbroker, was a two seat version of
the original Lippisch Falke. It was popular in England. Nine were
built and flown extensively. They were all taken over by the Air
Training Corps during the Second World War and only one sur-
vived to fly afterwards. This was wrecked in 1947 in a ground loop-

ing accident on landing.

Hjordis
Mungo Buxton was a RAF officer who designed the Hjordis as a pri-
vate venture, with his friend Philip Wills interested from the begin-
ning as a likely partner and buyer. Buxton was aware of German de-
velopments but was not content to copy any existing type. He laid
out the wing using the very thick, strongly cambered Gottingen
652 profile at the root, but changed this progressively to the RAF 32
at the tip, in such a way that the wing could be built on a flat sur-
face without elaborate and costly jigging. Plywood skinning was
continued back to the light rear spar, with fabric covering the trail-
ing edge.

The fuselage was reduced to a cigar like form of minimal cross
section, with a tall and narrow pylon to support the wing. The two
vertical main frames were very stout, intended to withstand a

ground looped landing. There were no spoilers or brakes.
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KirBY KITE

The sailplane was built by Fred Slingsby who
was just establishing his business as a sailplane
manufacturer. It was flown by Wills at the
1935 British National Competitions and Wills
later used it to set British records for distance
and height gain, and competed with success
again in 1936. The aircraft had many small de-
fects. It was most uncomfortable for a tall pi-
lot. Wills had to cut holes in the cockpit

canopy for his shoulders, and the ventilation
was very poor. The lack of spoilers ensured
that there were many mishaps on landing in
small fields. Repairs were often needed.
Nevertheless when the first recognised Inter-
national Championships were announced in
1937, Wills elected to fly the Hjordis in prefer-
ence to the King Kite, also designed by Buxton.

(For his reasons, see below.) He placed about
Above: Hjordis launched at the half way down the field, learned a great deal and sold the Hjordis in
Wasserkuppe Internationals in 1937. 1938 to buy a Minimoa.

Left: The cockpit of the Hjordis required
holes to be cut for the Philip Wills'

Kirby Kite

shoulders.

Fred Slingsby built fifteen of the Grunau Baby 2 under licence but
Below: The Slingsby Kirby Kite was in 1935 produced an improved version, the Kirby Kite. The wing
not much more than a Grunau Baby 2 was almost the same as the GB, but with span extended by 70 cm
wing slightly extended, with a ‘gull’ and ‘gull’ dihedral. The hexagonal box fuselage was replaced by a
form and a more streamlined fuselage. streamlined form and the tail unit had a more elegant shape. The
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Kite became popular and twenty five were built, with one construct-
ed from plans in the USA. It was used for cross country flying and
competitions.

Four or five remain in service. A further development, Slingsby’s
Type 23 Kite 1A, appeared in 1945 but only one was built. The Type
26 Kite 2 of 1946 - 7 had a completely different wing and, in competi-
tion with the new EON Olympia sailplane, proved a disappointment.

Above: The Kite was popular with British pilots and competed in the National Cham-
pionships in the late nineteen thirties.

Right: The Kirby Tutor was a Kadet with extended wing to improve the performance.
Below: The Slingsby Kadet was mass produced in England as a trainer one step better

than the Dagling primary. It owed more to the German Priifling and Hols der Teufel
than to the Grunau Baby.

KirBY KADET

Kirby Kadet

The Kirby Kadet was produced by Slingsby as a trainer just one step
better than the primary Dagling, capable of soaring well enough for
inexperienced pilots to gain their ‘C’ badges. John Stanley Sproule
was the designer. The Kadet came up to expectations. A few were
sold to English clubs and a kit was exported to Australia, before the
outbreak of World War 2. During the war it was adopted, with
many detailed modifications and strengthening, by the Air Training
Corps and, renamed Cadet, used as a primary glider for solo train-
ing up to circuit and landing standard. One was built in the USA for
Army evaluation. Over 430 were built altogether, the most numer-
ous of all British gliders.

The Australian example still survives complete and is certainly
the oldest Kadet in existence. Like the very earliest model, it has no

wheel and is of lighter construction than the later ATC Cadets.
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Tutor

To improve the soaring performance, new, extended wings were de-
signed for the Cadet, interchangeable with the original wings. The re-
sult was called the Kirby Tutor or, in the ATC, Cadet Mark 3. Many
Cadets were converted to Tutors. In post war years the type was often
used as an early solo aircraft after preliminary training in a two seater.
Although the performance was not as good as a Grunau Baby, the Tu-
tor was capable of good soaring flights and one of the few survivors
has been used for extended cross country flying in recent years.

King Kite

The King Kite was a very promising design which went badly
wrong. Mungo Buxton foresaw the need for pilots to select only the
stronger thermals for circling, with high speed flying to penetrate
sinking air. The strongly cambered wing profiles of previous times
should be replaced by modern sections. In particular the new five
digit series from the NACA seemed to offer many advantages. A
modern sailplane should have flaps, to enable it to vary the section
for slow and fast flight. Gyro instruments for cloud flying were nec-
essary and, to achieve flights to nominated goals, navigational cal-
culations would have to be done.

Buxton announced that he was working on a new design, initially
called Hjordis 2, at about the same time as the British Gliding Asso-
ciation decided to send a team to the 1937 International Champi-
onships on the Wasserkuppe. The Hjordis 2, re-named King Kite,
was the only British sailplane that looked capable of competing on
roughly equal terms with the German and Polish types but it did
not yet exist. Even on paper the details had not all been worked out.

The design was hastened and Slingsby was commissioned to
build three. The prototype was flown in April 1937 by Philip Wills,
who was highly impressed at first but was nearly killed when the
King Kite refused to recover from a test spin. He tried to bail out but
was repeatedly forced back into the cockpit by centrifugal forces.
Fortunately his last violent effort to jump brought the King Kite out
of the spin and he was able to land safely, though badly shaken.

For the competition he preferred the Hjordis but the three com-
pleted King Kites were taken to Germany, with hugely increased
rudder areas, and flown there. One span in immediately after a
bungee launch, with no injury to the pilot. The other two survived.

It was discovered years later, by Slingsby himself, that a serious and
almost unbelievable error when setting up the jigs in the workshops,
had resulted in the King Kites having washout built the wrong way
round, as ‘wash in’, thus encouraging wing tip stalling and creating a
very dangerous situation for any pilot trying to fly the aircraft.

The two King Kites were returned to England and used for some
time, one in 1946 finally failing in flight because of glue deteriora-
tion, the other being condemned in 1950. A modern replica, with a
redesigned wing, was built by David Jones and flown with perfect
safety in 1988.
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Above: The new King Kite, built with a modern wing profile.
Below: The King Kite, ambitious but spoiled by errors in building.

Kirby Gull

The Gull was Slingsby’s development of his earlier, successful Kite.
He used more modern wing profiles and extended the span, but re-
tained the strut braced wing. He had visited the Wasserkuppe in
1937 and there saw the Reiher. The cockpit canopy impressed him
and he adopted a similar design for the Gull.

The Kirby Gull by Slingsby, at Dunstable.
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Early flights proved the Gull performed as expected, and produc-
tion began. After a few had been sold, Slingsby increased the tip
washout since the Gull was prone to tip stalling. After this the type
became popular and nine were built, an additional one, from plans,
in the USA.

The Gull is particularly famous because in April 1939, flown by
Geoffrey Stephenson, one flew from a winch launch at Dunstable
to cross the English Channel, landing near Le Wast in France. It was
the first Channel crossing in true soaring flight. (Earlier crossings
by Kronfeld were simple glides after high aero tows.)

The prototype was exported to Australia, where it was flown ex-
tensively and made many good cross country flights before being
retired to museum status.

A cantilever version, the Gull 3, was produced as Slingsby Type 15
in 1940. It still survives, restored, in good condition.
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Kirby Petrel

The Kirby Petrel was produced by Slingsby in response to a request,
by the English Speedway rider and pilot Frank Charles, for a ‘gull
winged’ version of the German Rhonadler. Slingsby used the Rho-
nadler drawings with minimal changes to construct the wing, al-
though the fuselage-wing root junction was improved. The canopy
preferred by Charles was the wooden hood type with portholes.
Two more Petrels were built and sold, with transparent canopies,
one with a tailplane and elevator instead of the all moving surface.
Charles, in the prototype, was killed at Camphill in a winch launch-
ing accident witnessed by the author in 1939. (See the Preface.)

Two Petrels survive and are still in service.

Left above: The Gull competed in the 1939 British Championships.

Below both: Known sometimes as the 'gull winged' Rhénadler, the Slingsby Petrel.
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CHAPTER 15

Cambridge

The idea of the Cambridge, built in 1935 by the Dart Aircraft Com-
pany of Dunstable was to improve the Grunau Baby by giving it a
fully streamlined fuselage. Slingsby’s intention with his Kite was
the same. Two of the Cambridge were built and were popular with
those who flew them, chiefly members of the Cambridge Universi-
ty Gliding Club. One, for some obscure reasons, was nicknamed
‘Pons’.

Scott Viking

The Viking, designed by Roy Scott, was aimed at the same, rather
limited, market as the Slingsby Gull. Four were completed in 1938.
One was exported to Argentina. The others remained in England
and were flown quite extensively in the one year remaining before
the Second World War. After the war only one survived and was
flown a good deal by a succession of private owners. It achieved a
height in wave, from Camphill, of 4721 metres after a bungee
launch. It remains extant and flyable.

Left above: Like the Kirby
Kite, the Cambridge, two of
which were built, was closely
based on the Grunau Baby
but had a streamlined fuse-

lage.

Right above and below:
Roy Scott's Viking of 1938
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CHAPTER 16

Czechoslovakia

liding in Czechoslovakia began in the early twenties.

More than two dozen different glider types were de-

signed and built before 1925. As elsewhere, interest
faded for a time, in particular because a violent wind storm during
the national competition meeting in 1925, destroyed or seriously
damaged many of the gliders assembled on the ground.

There was revival after 1930, and by 1936 about 60 sailplanes of
various types were flying. These included some successful designs,
such as the Racek , a 15.2 metre span single seater with a best glide
of about 1:22. As tensions in Europe increased and war threatened,
activity was seriously reduced. In what was, for this country, the last
year of independence before the German occupation, a team of five
pilots went to the Wasserkuppe for the International Champi-
onships, with four sailplanes. Two of these were of the type Tulak
37, one VSB - 35 and one Ch - 2 Duha., all of Czech design and con-
struction. The poor final scores were probably due to inexperience
on the part of the pilots, none of whom, apparently, had achieved
the ‘Silver C" badge prior to the meeting.

Above: The Tulak had large Fowler type flaps.

Below: The Czechoslovakian 'Tulak'.

Tulak 37

The Tulak was remarkable chiefly because it was equipped with
large slotted flaps to assist landing. The wing profile at the root was
GO 549. A wide centre section was built integrally with the fuselage
and the wings attached to the reinforced and extended main fuse-
lage frames. Against the German and Polish competitors the Tulak
did not show up well. No scoring flights were recorded during the

competition.
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CHAPTER 16

Above and right: The Duha 2, OK - Mario, designed and flown at the Internationals by | Chlup, was a much changed
version of the Duha 1. It was a fifteen metre sailplane with a wing of pronounced ‘gull’ form, and a contoured trans-

parent canopy. Chlup did not make a score. It has not been possible to make an accurate drawing of this type.

Left: The Racek.

Below: The VSb 35
flown by Karel Prachar

at the Internationals in

1937.

VSB 35

The VSB 35, flown by pilots Prachar and Steyskal, was the only Czech
sailplane to score points in the Internationals. Prachar achieved a 91 km
cross country flight and a duration of over four hours, during the meet-
ing, which suggests he was at least at Silver C standard, Steyskal, with a 40
km flight, fell short of the required 50 km distance. The sailplane was in-
teresting because it had interchangeable wing tips, allowing the span to
be varied between 14 and 18 metres. The horizontal tail was mounted
above the fuselage on small pylons in a manner similar to the Polish CW 5.

Detailed drawings have not been found.
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CHPATER 17/ Fra n Ce

fter the successes of

French sailplanes and

pilots in the early
twenties, a centre for the sport
was set up at Combegrasse, but as
in Britain, after a flurry of interest
there was little activity for several
years. A few pioneers such as
Georges Abrial continued to build
gliders and visited Germany to ob-
serve developments. Competitive
soaring was revived at Vauville in
1928. Wolf Hirth, in his Wiirttem-
berg, demonstrated how far
things had advanced. French in-
terest revived in 1930 and the
firm Avia was founded to build
motorless aircraft. The first products were training gliders of various

types, including a useful two seat primary glider, the Avia 10a.

Avia /1P

It was significant that in 1931 the French still held contests at the
Vauville coastal site. Kronfeld arrived there with the Wien. The Avia
design team, led by Raymond Jarlaud, were much impressed and de-
cided to produce a high performance sailplane along similar lines.
Eric Nessler, one of the founders of the company and already a well
known pilot with experience of building aircraft, designed the fuse-
lage, Jarlaud himself took responsibility for the rest.

Although strongly influenced by the Wien, the French sailplane
differed in many ways. It was slightly smaller, though no lighter.
The wing, braced with V struts made from streamlined section du-
ralumin tubing, divided in the centre. Jarlaud thought the three-
piece structure, as used on the German Professor type, was not the
best arrangement. With struts, the maximum bending loads occur
where the struts join the wing. A wing joint just outboard of the
strut attachments required quite substantial steel fittings to carry
the load through the spar. With a two piece strutted wing the root
carries no bending at all so the main spar can be very light here to
join the fuselage with very simple and light fittings. In the most
highly stressed area at the strut ends, the spar is continuous and
suitably reinforced.

The Avia 40P, superbly restored, at St Auban s. Garonne.

The profiles too were different, Gottingen 535 for the centre sec-
tion, tapering at the tips to G6 527, a section of similar thickness
but with little undercamber, making the construction of the outer
wing much easier. The ailerons, fabric covered but with numerous
diagonal bracing ribs, were divided into two sections to reduce dis-
tortion under load. They had particularly large and elaborate oper-
ating horns, probably to ensure that they did move accurately in re-
sponse to the pilot’s commands. The cockpit was very narrow, re-
stricting sideways hand movements. Instead of a simple stick,
Nessler devised a control column like that in some powered aircraft.
At the top was a rocking yoke with hand grips for the ailerons, the
whole moving fore and aft to control the elevator.

The central pylon wing mounting was lower and the pilot’s seat
much closer to the wing than on the Wien. The rear fuselage was
less slender. There was a small fixed tailplane with hinged elevator
and generous aerodynamic balances ahead of the hinge line. The
cockpit was open and without a windscreen.

The prototype made its first flight late in 1932 and after further
tests in the new year, was taken on tour, making demonstration
flights throughout France. It was flown at first only by Georges
Bouvier. Eric Nessler took over after a while and made numerous
duration and distance flights, becoming the first French pilot to
achieve the ‘Silver C’" badge.
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A second example of the Avia 41P was completed in 1935. The
ailerons were now skinned with plywood and only one central op-
erating horn of ordinary size was necessary. There were other minor
changes, especially to the cockpit canopy which after several modi-
fications was at last fully enclosed. Nessler became the chief pilot at
the Banne d’Ordanche gliding school. He made this sailplane virtu-
ally his own and it became known as L’Aigle de la Banne (The Eagle
of la Banne). In it Nessler set most of the French National records,
achieving 382.4 km distance in 1938. He represented France at the
Salzburg International meeting in 1937 and at Berne in 1938.

Although considered too complex and expensive for large scale
production, several more of the Avia 41P were built during the years
1935 to 1939, mostly for the Army gliding section. The precise
number is not sure but the most likely figure is five, making a total
of seven. Minor modifications were incorporated. Some had a small
amount of dihedral, including the third built which was rescued
from store in 1950, restored and preserved as a museum exhibit.
Nessler’s ‘Eagle’ was taken to Germany by the occupying forces in
1942 and, presumably, destroyed. ( A photograph of the Avia 41P
appears on page 132 with the Mi 10)

Avia 40P

The Avia 40P, despite its number, first flew several years later than the
41P, in 1935. It was recognised that the larger sailplane was too ad-
vanced and costly for the ordinary gliding clubs in France, so the 40P
was produced, smaller, less expensive and more within the capacity
of inexperienced pilots. It was an orthodox, simple design which
proved successful and became the most popular sailplane in France
for a decade. The type was used for cross country flying and height
gains. National records not taken by the larger Avia 41P usually fell to
the 40P, including the feminine distance record of 139.24 km by

SO-P1

Marcelle Choisnet in June 1944 and the duration record of 16 hours
44 mins by Suzanne Melk in October 1946. The total built is not cer-
tain but exceeded forty. Production continued in France during the
Second World War and at least ten were also built and flown in Alge-
ria. Fourteen were taken to Germany during the occupation. One sur-
vives in airworthy, restored condition, at St Auban sur Garonne.

SO -P1

In 1941, despite German occupation of most of France, a group of
engineers at the SNCASO aircraft works, without other work, decid-
ed to design and build a high performance sailplane using light al-
loys. The SO - P1 made its first flights in June 1941. Full advantage
was taken of the material to produce a strong but light ‘gull” wing
of only 10% thickness. It had a built up metal box spar with torsion
resisting, metal sheet covered leading edge and light ribs behind.
The ailerons, carried on a light auxiliary spar, were slotted and mass
balanced. Air brakes were fitted. The fuselage was intended to con-
form to the airflow around the wings, so had a cambered shape in
side elevation. The tailplane was mounted low on the rear fuselage
but had slight dihedral to avoid touching the ground when the
sailplane was at rest with one wing down.

When the whole of France was taken over by the German occupa-
tion forces, the sailplane was hidden, to re-emerge after the war
when it was re-covered and flown again. When the US National
Championships were held in Texas in 1947, it was taken there and
among other good flights, set a new French National record dis-
tance of 354 km. It was returned to France and stored, apparently
never to be flown again.

The French SOP 1, one of the first successful all metal sailplanes, visited USA in 1947
to fly in the National Championships.
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CHAPTER 18

Hungary

Above: Winter bungee launch of the Karakan.

Right and below: The Hungarian Karakan of 1935.

Karakan

Like Jarlaud and Nessler in France, the Hungarian engineer and pi-
lot Lajos Rotter was much influenced by the Wien when he de-
signed his Karakan, which first flew in 1933. Like Jarlaud, he did
not merely copy Kronfeld’s sailplane. He too used a two piece wing,
but of slightly more span, with original wing profiles, 15.5% thick
at the root, and V struts. The fuselage was a slender form with a lens
or almond shaped cross section, reducing the width of the pylon as
much as possible in the hope of avoiding drag caused by interfer-
ence between the flow over the wing and that round the fuselage.
The wing did not join on the centre line. The upper fuselage frames
were extended outwards to form a fixed centre section or stub wing.
This simplified the structural and aerodynamic problem of fairing
and sealing the wing root. Instead of the traditional open cockpit
there was a smoothly contoured canopy built up with transparent
panels in a wooden frame. The Karakan was one of the first
sailplanes to have this. Large unglazed portholes remained. In other
respects the Karakan was of orthodox wooden construction.
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With his Karakan Rotter, Hungary’s first ‘Silver C’ pilot, set many
National records. Two of the type were built and continued in use
for years. The second one was lost in a hangar fire in 1942, the pro-
totype, displayed in the National Transport Museum in Budapest,
was destroyed in the fighting at the end of World War 2.

Nemere

Lajos Rotter began designing the Nemere late in 1935, to have it
ready for the 1936 Berlin ISTUS soaring contest held in parallel with
the Olympic Games. Using the experience gained with the Karakan,
he made the span 20 metres, but used a cantilever, shoulder wing.
The root section was the 19% thick Gottingen 646 changing to the
GO 535 at the inner end of the ailerons and thence to a thin, less
cambered tip profile. For take off, a drop-off wheeled dolly was used.

The sailplane was completed in the Royal Hungarian Aircraft Re-
pair Works and test flown only a few days before it was due to ap-
pear in Berlin. Once arrived there, Rotter made several flights to fa-
miliarise himself with the aircraft, then in favourable conditions set
off across country to try to reach Kiel where the Olympic yachting
was taking place. To the astonishment of the German pilots, he
completed this 336 km goal flight linking the two divisions of the
Games. It was the best flight in Europe that year and he was award-
ed the ISTUS Gold medal.

The Nemere continued in service in Hungary but during the Sec-
ond World War was stored badly and deteriorated so that it could

not fly again.

194

S— ,,,_,,,_,..._m..._.'...\\

Above: The Nemere after
the flight from Berlin to
Kiel.

Left: Rotter in the cockpit.
Note the Olympic rings.

Below: Two of the Nemere
were built. HA - 4001 was

the second one.
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CHAPTER 18

Left: The Hungarian M - 22 began construction as a Rhénbussard but was redesigned

when the students heard of the Rhonsperber.

Below: The M - 22 was produced in quantity and became very popular.

196

Right above: The M - 22 had a variety of cockpit canopies,

some fully moulded in plasic.

M-22

The M - 22 began as Rhonbussard which was being built from Ger-
man plans at the Budapest Technical University. When some of the
components, such as wing ribs and some of the fuselage frames,
had been finished the students heard of Hans Jacobs’ new sailplane,
the Rhonsperber. Andrds Szokolay and Endre Jancso, leading the
team, decided to develop their own design using the parts they had
already made. Most of the Bussard wing was retained but moved
down to a mid wing mounting on the short fuselage, and given a
‘gull” bend. The main spar joined on the centre line inside the fuse-
lage. The fuselage was essentially the same as the Bussard but with
redesigned main frames.

The prototype flew well and from 1937 the M - 22 entered pro-
duction in the University workshops. An early change to the design
was the addition of Schempp Hirth
dive brakes. Either an open cockpit or a
closed canopy could be used. About fif-
teen were built and became very popu-
lar for cross country flying and aerobat-
ics. An M - 22 broke the Hungarian na-
tional distance record with 335 km and
the height record with 3770 metres.
The prototype M - 22, named Turul was
exported to Egypt where, in 1938 the
English Group Captain Edward Mole
used it for aerobatics, performing slow
rolls and outside loops, and, after a tow
by an RAF biplane fighter to 4700 me-
tres, he performed 147 consecutive

loops on the way down.
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CHAPTER 19

Italy

here was an international glider

meeting at Monte Sisemol near

Asiago in 1924 with teams com- LN
ing from Germany to demonstrate such
sailplanes as the Geheimrat, Konsul, and
Moritz. Martens broke the world distance
record with a 21 km flight. Among the
Italians present was Luigi Frederico Te-
ichfuss who had built a successful glider
called Condor. As elsewhere, there was
something of a hiatus for several years.

A gliding school was started at Pavullo
in 1927 with Teichfuss, who himself be-
came a profilic sailplane designer and
builder, in charge of the workshops.
There were many Italian designs in the
following years.

Above: The AL - 3.

Below: The CVV 4 Pellicano, one of the Italian

entrants for the Olympic design contest.

AL 3

The AL - 3 was one of two Italian entries for the Olympic Sailplane
design competition in 1939. It was, as the specification required, of
straightforward wooden construction. The wing was strongly ta-
pered and used the NACA 4514 profile at the root, tapering to the
symmetrical NACA 0012 at the trips, with generous washout to pre-
vent tip stalling. the wing was mounted on a fairly high neck or py-
lon above the fuselage. In other respects it was similar to the Meise
which was preferred by the judges.
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CVV - 4 Pellicano

The CVV, Centro Studi ed Ezperienze per il Volo a Vela, (Centre for re-

search in soaring flight) was established at The Milan Polytechnic in
1934 and a series of excellent sailplane designs emerged, including
the CVV - 4 Pellicano which was entered for the Olympic Sailplane
design competition in 1939. The chief designer of the group was
Ermenegildo Preti. The Pellicano conformed to the Olympic specifi-
cation and was an orthodox fifteen metre wooden sailplane typical of
the period. The only complicating factor was the gull wing which
may have counted against the design. Rather than the familiar G6t-
tingen aerofoils, the CVV chose to use the NACA four digit series
which were less cambered and therefore faster than the sections used
for the Meise. The Pellicano was not abandoned after 1939 but en-
tered production and became popular with Italian pilots.
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CHAPTER 19

CVV 6 ‘Canguro’

The CVV 6 Canguro first flew in 1941. It was one of the most ele-
gant two seat sailplanes of its time. The seats were in tandem with
the second pilot under the wing with, as usual, restricted outlook,
especially upwards. The span of 19.2 metres and the generally clean
aerodynamic design ensured that it had an excellent performance.
Handling was good. The wing, with the G6 549 section at the root,
was broadly similar to that of the German Weihe. The estimated
best glide ratio of 30:1 was probably close to the true figure and the
maximum permitted airspeed was 220 kph. Thirty three were built.
The type continued in service for many years after the end of the
Second World War and one was entered in the World Champi-
onships in 1954. A powered version with a 22 HP motor on a pylon
above the wing, was developed in 1955. The Canguro Palas, of 1964
had a Turbomeca Palas jet turbine motor in the fuselage in place of
the rear cockpit.
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The CVV 6 Canguro continued in service until the nineteen sixties.

The Canguro takes a winch launch at Camphill during the 1954 World Championships.




CHAPTER 20

Japan

The Maeda 703 fuselage under construktion.

liding in Japan began in a very small way in 1930 and
until 1935 survived mainly by copying what little was
published in Japanese about German aircraft and
methods. A very few soaring flights had been made by 1935 when
the pioneers decided to try to get an expert German pilot to visit
their country, perhaps bringing some modern sailplanes to demon-
strate and arouse interest. After failure to gain support from the gov-
ernment or the army, financial backing was obtained from a news-
paper, Osaka Mainichi. Wolf Hirth was invited and, to the delight
of the Japanese enthusiasts, he arrived in Tokyo on October 2nd
1935 with a Schempp Hirth Wolf, the prototype Minimoa and a
Klemm L - 25 tow plane. He also brought plans for the Grunau 9
primary glider and a launching winch.
During the following three months Hirth toured the country
demonstrating the new sport and attracted great interest. Japanese
glider design and construction were enormously stimulated. Apart

from some further imports of the Minimoa and Wolf, Japanese

copies of these German sailplanes were built and a great many orig-
inal designs were worked out, constructed and flown successfully.
Almost no news of these developments filtered through to the rest
of the world but, as was also true of military aircraft, Japanese

sailplanes were very soon capable of matching the rest.

Maeda 703

The Maeda 703 was built in the small factory in Fukuoka by Kenichi
Maeda with his engineer friends Kimura and Kurahara in 1940.
Their first product had been a primary glider but Maeda made con-
tact with Professor Hiroshi Sato, an engineer with first hand experi-
ence of developments in Germany, now teaching at the Kyushu Im-
perial College. With advice from Sato, careful study of the plans of
the German Olympia Meise, and a good deal of argument with his
staff, Maeda determined on building three advanced sailplanes to
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MAEDA 703

Above: The Maeda 703 prototype ready for test flying.

Below: The Madea 703 was built in two forms, with gull wing and straight wing. Here the straight wing version is shown on the jig.

the same plan except that two were to have gull wings because these
were fashionable in Europe. The third was to have a straight wing,
perhaps simply to find out what, if any, difference it made.

Far from being a mere copy, the Maeda 703, 15 metres span, was
an original design with a double tapered wing, mid wing fuselage
junction, and a wing profile developed by the Japanese group from
the American NACA five digit formula, the NACA 64016. This was
16% thick with the camber concentrated in the first 10% of the
chord. As with all this series of profiles, the negative pitching mo-
ment was small and the maximum lift coefficient high. Special

care was taken to control the wing tip stall with change of profile
and washout.

The test flights showed the new sailplane to be very satisfactory
with excellent handling and good performance. In February 1941
the pilot Kawabe established a new Japanese duration record of 13
hours, 41 minutes in a Maeda 703, landing in the dark by the light
of flares on the airfield.

Further flying and manufacture was prevented by the demands of
war, and in 1945 all gliders in Japan were destroyed. Maeda and
Sato survived to produce further sailplanes in the post war period.
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CHAPTER 21

Poland

liding in Poland, as in most countries outside Ger-

many, began in a small way during the early nineteen

twenties but became more popular after thermal
soaring was discovered in 1928. There was considerable support
from the State after 1930. Subsidised gliding centres were estab-
lished and official specifications for a range of training and high
performance sailplanes were issued.

Salamandra

Training methods in Poland followed the German style but the im-
portation of German aircraft was discouraged. Design and produc-
tion contracts were agreed with Polish aircraft companies. A specifi-
cation drafted by the Ministry of Transport was met by the Sala-
mandra of the WWS, Wojskowe Warszaty Szybowcowe (Military
Aviation Workshops). The designer was Waclaw Czerwinski, already
one of the leading Polish designers.

The Salamandra first flew in 1936 but was really much older in
conception. In general layout and appearance it resembled the strut
and wire braced CW - 2, a nacelled primary glider produced by Cz-
erwinski in 1929. This had made the first soaring flights and dura-
tion records in Poland and had been developed and improved since.
The Salamandra had a superior wing to give it a better soaring per-
formance. It proved successful in its training role and became very
popular. About 140 were built before 1939, with exports to the
Baltic Republics, Finland and Yugoslavia.

After 1945 the Polish gliding movement, with the rest of the coun-
try, was devastated. Apart from sheer physical destruction and enor-
mous casualties, the eastern and western frontiers were shifted some
200 kilometres westwards, displacing about half the population.

The gliding movement recovered and was given high priority by
the State. The only surviving Salamandra was used as the basis for
new drawings. Production began again, 223 being built. Fifty of
these were exported to China and more were built there under li-
cence. Meanwhile Czerwinski, the designer, forced to leave Poland
during the war, had settled in Canada. There he produced the Spar-
row and the Robin, almost unaltered from the original Salamandra.

Although never approaching the production figures of the Grunau
Baby, total production numbers for the Salamandra exceeded 500.
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Above: The Salamandra, designed in 1936 by Waclaw Czerwinski in Poland, filled the

same role as the Grunau Baby but was an entirely original design.

Below: The Salamandra was produced in large numbers both before and after the Second
World War.

Komar

The Komar, first flown in 1933, was the Polish equivalent of the
Professor or ESG 31. It was designed by Antoni Kojcan, using the Go
535 wing profile tapering to G6 549 at the tips. The fuselage was of
the hexagonal box form with an open cockpit. The performance
was good enough for cross country flying in thermals but structural
deficiencies were discovered at high airspeeds. The structure was
strengthened to produce the Komar bis. After this the Komar be-

Below: Komar flying over Vrsac town in 1939. The inscription under the wing reads

"Merry Christmas' in the Serbian Language.
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came the standard Polish sailplane for early cross country flying up
to and beyond Silver C standard. The type was used to break records
too. A Komar made the first flight across the Gulf of Finland in
1934, after a high aero tow from Estonia to glide 60 km to Helsinki.
There were exports to Estonia, and in Yugoslavia the type was built
under licence. Yugoslavian pilots in the 1937 International champi-
onships, flew Komars.

After World War 2, production of the Komar restarted in Poland,

using a surviving set of drawings found in Yugoslavia.

The SG 21 Lwow and the SG - 3

The association of aviation students at the Technical University of
Lwow, ZASPL, were equivalent to a German University Akaflieg. In
1931, led by Stefan Grzeszczyk they designed a high performance
sailplane, the SG - 21 Lwow. Influence from across the border was
relatively slight. It soon broke all the important national soaring
records and also undertook some long aero towed flights. The de-
sign was officially approved and an improved version, the SG - 28,
was built. Both these sailplanes were taken to Germany to fly at the
1932 Rhon competitions and did well, though their performances
were overshadowed by the German aces.

Following the success of these sailplanes Grzeszczyk developed
the SG - 3 and SG - 3 bis/36. These became the most popular
sailplanes in Poland and about 25 were built, with many successes
in contests, cross country and record flights. They continued in use
until 1938 when new airworthiness requirements required them all
to be strengthened. The labour required was considerable and most
were scrapped rather than modified.

Czerwinski CW 5

Waclaw Czerwinski, responding to an official requirement for a high
performance sailplane designed the CW 5, which first flew in 1933.
Although he was aware of the latest German developments, Czer-
winski’s design was original. He decided against using the extraordi-
nary GO 652 profile which Lippisch adopted for the Fafnir. The pro-
file used was much thinner and less cambered, tested in a wind tun-
nel at the Warsaw Aerodynamic Institute. The wing had a ‘gull’ form

CzerwiNskl CW 5

Left above: Komar bis on the airfield at Vrsac.

Right above: The Polish SG 28 above and below the SG - 3 bis/36.

Below on this page: The polish CW 5 bis/35.

of dihedral and a very high aspect ratio for its period, over 18. With
elliptical taper of the outer panels only, the root was quite thin, leav-
ing little room for a strong main spar. V struts were necessary. The
ailerons tapered to almost nothing at their inner ends, to reduce tur-
bulence and drag when deflected. The tail unit was particularly un-
usual. The all moving elevator was mounted on twin pylons, well
clear of the ground, ahead of the fin. The fuselage had a high, nar-
row pylon to support the wing, and the cockpit was open.

The CW § was successful but was modified and developed to pro-
duce the CWS5bis/35, which had an entirely new fuselage with ellip-
tical cross section and a fully enclosed cockpit. This was produced in
quantity and was one of the main types used in Poland for advanced
flying until the outbreak of war in 1939. A single example was en-
tered for the 1937 International Championships. The pilot, Zbigniew
Zabski, made some excellent flights, placing eighth in the final list.
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Above: The Orlik in America, soon after arriving there.

Left: Two of the Orlik ( Numbers 1 and 3) and a PWS 101 ( No. 4) in line at the 1937

Internationals with a Condor and the Mii 13 (No. 20).

Right: The Olympic Orlik at Sezze.

Orlik

Unlike the other entries for the Olympic sailplane design competi-
tion in 1939, the Orlik, designed by Antoni Kocjan, had existed for
some time and was already in production, well proved and success-
ful before the sailplanes were required to assemble for judgment at
Sezze in Italy. Two of the earlier version, which had span slightly
less than 15 metres, were entered and flown by Baranowski and
Brzezina at the 1937 International Competition in Germany and
surprised everyone, especially perhaps the German pilots, by scor-
ing very well. Baranowski made a flight over 300 km to land near
Berlin and placed seventh in the final score sheet.

The Olympic Orlik or Orlik 3 was the full fifteen metres in span,
with a carefully designed contoured canopy built up on a light met-
al frame. In terms of glide ratio the Orlik was almost certainly supe-
rior to the winning design, Hans Jacobs’ Meise, but performance
was not the main criterion for the Olympics. Everyone would be
flying the same design, so a point or two off the glide would not af-
fect the results. Construction of the Orlik was complicated by the
gull wing and the mid wing mounting. In addition, the type of air

PWS 101

brakes used, hinged to open downwards and backward under the

leading edge of the wing near the root, was unfamiliar.

A single Orlik 2 was sent to the USA for the New York World Fair
in 1939. It remained in the USA during the Second World War and
afterwards was sold there to Paul MacCready. He used it to win the
1948 and ‘49 US National Championships and made a climb in
wave to more than 9000 metres on the last day of 1948. This world
record was broken the next day by John Robinson with a climb to
10211 metres in the RS - 1 (See below).

This Orlik 2 survives and was flown at the 199§ vintage sailplane

meet at Elmira.

PWS 101

Waclaw Czerwinski moved to the PWS (Podlaska Wytwornia
Samolotow, Podlasian Aeroplane Plant) as chief designer in 1937.
Sailplane production was regarded as a minor interest of the compa-
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PWS 102

ny but Czerwinski produced the PWS 101 in time for two examples
to be sent to the International Competitions in 1937. They were
equal to best German sailplanes and performed very well indeed.
On the first day, the pilot Mynarski was one of three to achieve a
flight to Hamburg, 351 km, the others being Hanna Reitsch in the
new Reiher and Heini Dittmar, eventual champion, in the Fafnir 2.

Several more of the PWS 101 were built in Poland after this. In
1938 Tadeusz Gora made an outstanding distance flight of 577.8
km, which was a Polish national record and the longest flight by a
sailplane in Europe that year. It was not a world record because 652
km had been achieved in the USSR by Rastourgyev in the GN - 7
(see below) the previous year.

PWS 102

Czerwinski followed the PWS 101 with the PWS 102 Rekin (Shark)
in 1939. Two prototypes were built. It was very advanced, fitted
with large camber flaps over the inboard wing panels, mass bal-
anced ailerons, and automatic coupling of all controls when rig-
ging. Light alloys were used for the main fittings. The maximum
permitted airspeed was 300 kph. Test flying was not completed be-
fore the outbreak of World War 2. The immediate occupation of the
whole of eastern Poland by the USSR late in 1939, brought all sport
flying and manufacture to an end. The two completed Rekins were
taken to the USSR and their fate is unknown.

Above: PWS 101 launched from the Wasserkuppe, 1937.

Below: PWS 101, showing the well shaped cockpit canopy.
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CHAPTER 22

Switzerland

liding in Switzerland developed very slowly until

1930. It was stimulated greatly by the German expedi-

tions to the Jungfrau in 1932 and after this the move-
ment grew steadily, with some encouragement from the government
and military interest in gliding as a part of pilot training. The special
conditions prevailing in the Alpine valleys required special tech-
niques but as experience was gained, Swiss pilots became highly
skilled and local designers and manufacturers were well supported.

Spalinger 15

Jakob Spalinger attended the 1920 Rhoén competition and by 1930
had designed and built a dozen different gliders. The Spalinger 15
was produced in 1934. It fulfilled a role in Switzerland similar to
that of the Grunau Baby and more than twenty were built. In expe-
rienced hands it proved capable of excellent soaring flights and was
used for some duration record flying.

Spalinger 18

Spalinger produced the first S - 18 in 1936. It was a relatively small
sailplane with moderate performance but handled well and was ca-
pable of development. Two were taken to Berlin to participate in the
competition there in parallel with the Olympic Games.

The S - 18 - IT with a larger span and other detailed improvements
came in 1937. Using plans supplied by Spalinger, Herman Schreiber
built the S - 18 T Chouca. This was a Spalinger 18 with additional
dihedral for the sake of improved stability in circling flight. It com-
peted in the 1937 Internationals in Germany, where it did well. Pro-
duction of the S - 18 - II continued and the type became dominant
in Swiss competitions and record flying. About 25 were built, after
which the S - 18 - III, with air brakes and a contoured canopy, ap-
peared. In one of these the French pilot, Eric Nessler, broke the
world duration record with 38 hours, 21 minutes. Other versions of
the S - 18 were developed, including an aerobatic model with re-
duced span, before Spalinger went on to design the S - 19, 21, 22
and others. He was awarded the FAI Tissandier Diploma in 1969, for
his work in the development of soaring.
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Above: The S - 15 was extensively used for alpine soaring and cross country flying.

Below: The Spalinger S - 15 was an original Swiss design intended for the same roles as

the Grunau Baby.

Spyr3

August Hug built the Spyr 1, a fifteen metre single seat sailplane, in
1931. It was flown with success by Willi Farner, taking off from the
Jungfraujoch. Two were completed. The Spyr 2 was found to be over
sensitive in flight and had a tendency to tail flutter. Hug abandoned
it and designed the Spyr 3 which, although still somewhat tricky to
fly, was much more successful. Two of the four sailplanes taken by
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SPYR 4

Above: The Special Spalinger 18T, 'Chouca’, with extra dihedral, at the Internationals
in 1937

Above: Sparlinger S18T ‘Chouca’ in the Rhén with Marcel Godinat, 1937.

the Swiss team to the 1937 Internationals, were Spyr 3s. Sandmeir,
the most experienced of the four pilots, finished fourth in the final
scores, an outstanding achievement against the Germans in their

much larger and more refined aircraft.

Spyr 4

The Spyr 4, flown in 1941, was larger, heavier and faster than Hug’s
previous design and, with its swept forward gull wing, was greatly
admired. It handled well and if political conditions had been more
favourable, might have proved itself a good cross country sailplane.

In fact very few were built.

Left: A standard Spalinger 18 - 1

Below: The Spyr 11 on the Jungfraujoch in 1935. Snow and high altitude made
operations difficult.

221



A
o
R
3

!

SPYR 3

F1520*>l

16000
540

RN WONE

re———— 3000 ——— =

%

Wing section
Géttingen 535

N NN NN
O|I0|I0 |0 |0
BRI

Structure 108 kg
In flight 183 kg
Wing area 13.55 sqm
Wing loading 13.5 kg/sq m
Aspect ratio 18.89

Metres
1

Spyr 3
1934

Drawn by Martin Simons 2000 ©

222



¥ YAdS

6520

\ SENE
E ©
o (=)
S-S 4 g
()] x
s20%a 2
80611 =}
~© Mo o S E
N~ = 4 »n
e g o® UanHv =
Fo?cL O =
S=ES88 9 ~ =
= oS 9
evm.m.whm 7)) g
=2 3
= a
o
3 D

-.---IIIIIIIIV

0019l

Y

223



CHAPTER 22

Right above: The Moswey 2, restored

to fly in recent times.

Left below: The Moswey 3.

Right below: The Moswey 2A had the

wing span extended to 15.5 metres.

Moswey

The Moswey sailplanes began in 1930 with the Moswey 1 which
was a primary glider, built by the brothers Miiller. They worked for
some years building sailplanes for August Hug but in 1935 Georg
Miiller alone designed and built his Moswey 2. It was a very neat,
small sailplane which performed and handled well. It was stressed
to a ‘g’ factor of 12 and was aerobatic. The very high standard of
workmanship achieved by Miiller was greatly admired and distin-
guished all his later products. The metal fittings in particular were
made with utmost precision and fitted like the parts of a high class
watch. The woodwork was equally good. One of the Swiss sailplanes
entering the International Competitions in 1937, was the Moswey 2
flown by Heiner Miiller.
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The Moswey 2A of 1939 had the span increased to 15.5 metres,
with an improvement in performance but some deterioration in
handling. It was followed in 1942 by the Moswey 3, which reverted
to a smaller span. There were various detailed improvements, in-
cluding a moulded cockpit canopy in two halves joined on the cen-
tre line, and improved fairing at the wing root. The type went into
production after 1945. Fourteen were built. The first world record
for speed round a 100 km triangle was set by Sigbert Maurer.

Two or three of the Mosweys and a post war version, the Moswey

4, survive.
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CHAPTER 23

USA

he Wright Brothers flew gliders at Kitty Hawk in order to

solve the problems of controlling an aircraft before they

ventured to instal a power plant. Their success in flying
the first aeroplane in 1903, is largely due to these early gliding tri-
als. Apart from one brief season in 1911 when Orville returned to
the sand dunes to fly a glider again, with some soaring, there was
little interest in the USA in gliders, except for a handful of enthusi-
asts like Hawley Bowlus (see below).

The visit of Peter Hesselbach with the Darmstadt and Priifling
sailplanes to Cape Cod in July 1928, aroused interest, with front page
stories in national newspapers. The National Glider Association was
formed early in 1929, with ambitious plans. In June of that year an
article ‘On the wings of the wind’ by Howard Siepen was published
in the National Geographic Magazine, describing the developments

The Franlin PS - 2 launched at Elmira, New York.

in Germany. The arrival from Germany of Wolfgang Klemperer was
a further important stimulus. Ralph S Barnaby soared the imported
Priifling for fifteen minutes over the Cape Cod dunes in August
1929, the first American to achieve the ‘C’ soaring badge.

FRANKLIN PS -2

"Primary

and Secondary Too"
Drawing by Felix Chardon

SPECIFICATIONS:

Span = 36 ft.
Area = 90 ft.2
AR = 5
Empty Weight = 220 #
Payload 180 #
Gross Weight = 400 #

W/S = 2.2 #/ft.2
L/D MAX = 15

Min. Sink = 2.5 ft./sec.
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BowLus ALBATROSS

The Franklin PS — 2

Many gliding clubs in the USA, as elsewhere, began in the late
nineteen twenties by building primary gliders from German
plans. Local amateurs and some professional producers modified
the design in various ways but the basic principles were not
changed at first.

Dissatisfaction with German methods was soon felt. The objec-
tions were not to solo training as such but to the bungee launching
method requiring a hill site and so much hard physical work with
such slow progress. The auto towed launch from flat ground was
adopted before it was used in Europe. The Americans also used aero
towing. An earlier Franklin glider, the 50 foot span Texaco Eaglet,
was towed by a WACO 10 aeroplane in stages across the continent
from San Diego to New York as early as 1930. For both methods of
operation, and for easier handling of the glider on the ground, a
wheel was essential.

An influential article in the November Aero Digest by A P Artran,
President of the Franklin Glider Corporation, set out the arguments
and announced the development of a new glider, intended for basic
training and yet capable of soaring and aerobatics. This was the
Franklin PS - 2, standing for “Primary and Secondary too‘. The de-
signer was R E Franklin.

The span was a modest 36 feet. It was a very robust glider with
steel tube framed, fabric covered fuselage and a wheel. The wooden
wings, of two spar construction, were braced with struts rather than
the numerous wires of the Zogling. Rigging and de-rigging were
much easier. The structure was very light to keep the flying speed
low. For early ground slides and hops the seat could be fully ex-
posed like an orthodox primary glider but a light fairing was usual-
ly fitted to enclose the pilot and improve the airflow.

The Bowlus Albatross owed something the Wien but had many original features.

The Franklin proved itself fully up to expectations and was very
popular. Some 54 were built, by far the largest number of any single
type of glider in the USA at that time. They were used not only for
training but for aerobatic displays and trials with the so-called
Lustig Sky Train, which was intended to demonstrate the practicali-
ty of using gliders to transport goods and mails. Three Franklins
were towed together in line astern, to release in sequence to glide
down to their various destinations. The idea did not catch on.

It was a Franklin PS - 2 piloted by Jack O Meara that flew over
New York City in 1930, a few weeks before Wolf Hirth"s soaring
flight after a bungee launch from the banks of the Hudson (See
Chapter 2), and Stan Smith won the National Soaring Champi-
onship in 1933 with a PS - 2.

Only one PS - 2 survives in flying condition now. It was restored
by Charles Franklin, Joe Feather, Jack and Dorothy Wyman in time
for the 1995 Vintage Glider Meet at Elmira.

Bowlus Albatross

Hawley Bowlus, born in 1896 in Illinois, built and flew a glider
modelled on a Wright Brothers type in 1912. He moved to the west
coast. His interest in gliding was revived by the news from Germany
and in October 1929 he became the second American citizen to
achieve the ‘C’ soaring badge, flying a 14.3 metre span sailplane of
his own design and construction. He followed this with a US record
duration of one hour, twenty minutes.

In 1930 he visited Elmira for the first US National Soaring Contest
and met Gus Haller, Wolf Hirth and Martin Schempp who were at
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Left above: Portholes for the pilot were considered adequate.

Right above: The cockpit layout was unorthodox, with a type of ‘handle bars’ for lateral

control. The instrument panel was verical.

Below: The Bowlus Albatross soaring.

this time associated in the Haller Hirth Sailplane Manufacturing
Company. With Hirth, in 1931 Bowlus started a training school using
auto towed launches, a method invented in the USA. It enabled train-
ing flights, and soon thermal soaring, to be done from flat ground.

The training school closed when Hirth went back to Germany,
taking these new ideas with him. Bowlus returned to California
where he designed and built, with the aid of students from the Cur-
tiss Wright Technical Institute, the Bowlus Super Sailplane. This was
strongly influenced by the Wien, with similar aerofoil sections and
general arrangement, single spar wing with plywood skinning, but
Bowlus was not content to make a slavish copy. The wing, in two
pieces, had a rectangular centre section with the tips tapering, but
with a slightly curved outline to the ailerons to come closer to the
ideal elliptical form. On this prototype there was no dihedral.

To have a wheel on a glider was unusual in Europe but when cars
were used to move the new generation of large and heavier gliders
about on the ground, wheels were almost a necessity. Wheeled dollies
and carts were used, but these had to be removed before flying and re-

BABY ALBATROSS

placed after landing. (The idea of a ‘drop off’ dolly
came later.) In the USA, towing gliders with aero-
planes was becoming quite common, while in Ger-
many still this was regarded with distrust. It had been
done as early as March 1927 by Gerhard Fieseler and
Gottlob Espenlaub as a stunt in air shows. For the glid-
er to take off behind an aeroplane or tow car, a proper
undercarriage was a sensible development. The earli-
est American ‘primary’ and ‘secondary’ sailplanes
such as the Franklin PS - 2 usually had wheels.

Bowlus was the first designer to fit a wheel on a
high performance sailplane. Instead of V struts there
was a single strut which, at the lower end, was at-
tached to the wheel bearing plates rather than to separate fittings
on the main fuselage cross frame. The struts were much wider in
chord than usual, with a streamlined cross section built up like a
small wing with fabric covering. Like the Musterle, which Bowlus
had seen at Elmira, the cockpit was fully enclosed and faired with a
plywood canopy , except for portholes at the sides.

Warren Eaton, a founder member of the Soaring Society of Amer-
ica, ordered a sailplane from Bowlus and the Albatross 1, christened
Falcon, was built, with slightly more span and this time with a
‘gull’ wing. The structure was strengthened. Bowlus fitted split trail-
ing edge flaps under the inner wing as a landing aid. The plywood
skinning was not birch as in Europe but mahogany which, when
varnished, gave the Falcon a dark, reddish colour and a luxurious
appearance. Richard Dupont ordered the Albatross 2, which was
completed without the flaps and skinned with spruce ply. In his
new aircraft Dupont took off from Harris Hill, Elmira, on 25th June
1934, soared in thermals eastwards until within sight of New York
city. He landed after 247 kilometres, a world distance record al-
though technically disallowed because it did not exceed the previ-
ous figure by the requisite 5%. Later Dupont set the US height
record at 1897 metres and became the second American to gain the
Silver C badge, No. 32 on the international list (after Jack O’Meara,
No 12). In 1935 he won the American Championship again in the
Albatross, which was then sold to Chester Decker who became
Champion with it the following year.

Both these sailplanes survive, Falcon in the Smithsonian collec-
tion and Albatross II at Harris Hill in the National Soaring Museum.
Bowlus built more of the Albatross type but how many actually
were completed is not certain. Efforts to restore at least one have
been made.

Baby Albatross

The Bowlus Baby Albatross first flew in 1938. It was intended from
the beginning as a kit sailplane to be assembled by amateurs. The
wing was essentially the same as the Grunau Baby 2. The fuselage
and tail unit were highly original. A streamlined pod was moulded
in mahogany plywood as a shell to contain the cockpit, and a light

229



BowLus BABY ALBATROSS

230

13564

Struts attached
to wheel axle

Upper surface
spoilers usually
added

Wing section
Géttingen 535

CpE

Gottingen 535
(modified)

Structure 136.2 kg
In flight 229.3 kg
Wing area 13.95 sqm
Wing loading 16.4 kg/sq m
Aspect ratio 13.2

Tip section

A

Many alternative cockpit

canopies and wind screens

—>| 863 |=—

305|305|305 305|305

1219 >

Built up struts on
early models

Bowlus

Baby Albatross
1938

Drawn by Martin Simons 2000 ©

500 L



SUPER ALBATROSS

The Bowlus Baby Albatross was virtually a Grunau Baby wing with a highly original
pod and boom fuselage and tail. It was produced in kit form and about 100 were sold,

but not all were completed. After restoration, several are now flying in the USA.

metal tubular boom carried the tail. Like the larger Albatross, the
struts were of aerofoil section and the elevator of the all moving
type. The kits were well thought out and complete, the pod being
supplied in two halves, the spars, frames, ribs and metal parts ready
for assembly.

Advertised at an attractive price, more than 100 kits were sold and
many were completed and flown. Many others were never finished
and very few remain in service.

Bowlus built a two seat version of the Baby Albatross, and there
was also a successful motorised development, but neither entered
quantity production.

Super Albatross

The Super Albatross was a combination of two very different
sailplane designs. The moulded shell pod, alloy tail boom and tail
unit were adapted from the Baby Albatross. The wing was taken
from the outer panels of the original 18.9 metre Albatross. Neces-
sary changes were made to allow the various components to be
combined safely. Bowlus himself built the prototype, which had the
all moving elevator of the Baby and large flaps for landing and ap-
proach control. Spoilers were added later. A second Super Albatross
was built by Howard Kelsey, which had a tailplane and elevator of
elliptical plan and no flaps.
Both these aircraft survive, but not in airworthy condition.

The Super Albatross was a development of the Baby Albatross. Two were built, with
different tailplanes.
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LK - 10 A (TG - 4A)

Laister Yankee Doodle

Jack Laister was a student at the Lawrence Institute of Technology in
Michigan in 1935 and with financial support from the college de-
signed and built his own single seat sailplane. This, called at first the
Lawrence Tech Sailplane, had a wooden, tapered, gull wing with spoil-
ers, a steel tube framed fuselage of good aerodynamic shape with light
wooden stringers and fabric covering, a contoured cockpit canopy and
landing wheel. The wing profiles were from the NACA 4 digit series,
4% cambered, thinning from 18% at the root to 9% at the tip. Painted
in spectacular red white and blue fashion, the sailplane was renamed
Yankee Doodle and taken to France to perform aerobatics in an air
show conducted by the Paris Aero Club. It was slightly damaged in a
landing mishap and returned to the USA for repair and further flying.

Above: The back view of the Super Albatross. LK -10 A (TG ) 4A)

Both below: Jack Laister's Lawrence Tech sailplane, later called ‘Yankee Doodle’. When the US Army needed two seat sailplanes for the wartime
training programme, Laister offered his services and was commis-
sioned to design a two seat version of the Yankee Doodle. This he
did, calling it at first the Yankee Doodle 2. Like its single seat prede-
cessor, it had wooden wings and steel tube fuselage, the seats in tan-
dem with the usual vision problems for the rear pilot. The wing,
with straight dihedral for simplicity of manufacture, was extended
; r—— to 15.24 metres. After static and flying tests the aircraft was adopted
——l) by the army. Laister, in partnership with John Kauffmann, put the
S type into production in St Louis as the Laister - Kauffmann LK - 10
or, to the military, TG - 4.

Production began early in 1942 and 156 were completed. Minor

improvements including a stronger wheel axle and tail skid to with-
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CHAPTER 23

/

EXPERIMENTAL

stand rough landings by trainee pilots, a moulded nose cap and tur-
tle deck behind the cockpits, resulted in the TG - 4A.
After the war, surplus sailplanes were sold cheaply and became

popular sporting sailplanes. Second and third places in the 1946 US
Nationals were taken by pilots flying the LK - 10A. A very thorough
study by August Raspet of Mississippi State College in 1948 revealed
many ways in which the performance could be improved, including
removal of the rear cockpit and decking, removal of aerodynamic
control balances, fairing of the wheel and all round sealing of gaps
and reduction of protuberances. The end product, called the Flat
Top, was measured in flight and shown to perform rather better
than the Olympia, which was, currently, the best available fifteen
metre sailplane in Europe. Many national records were broken in

the type. A few remain in service.
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Above and left: The Laister Kauffman LK -
10, called the TG - 4 by the US military, was
often modified, post war, to the so called

‘flat top' configuration.

Ross Stephens RS -1
Zanonia

Harland Ross was an engineer
commissioned in 1936 to design a
high performance sailplane for
the actor, Harvey Stephens. The
Ross - Stephens 1 Zanonia com-
peted in the 1937 American Na-
tional Championships and did
well but was badly damaged when
another glider crashed into it when landing. Repairs were done but
Stephens himself damaged the sailplane later in the year and fur-
ther repairs were needed, including a modification to the tail unit.
The all moving elevator was replaced with a conventional tailplane
mounted on top of the fuselage ahead of the fin. The sailplane
came into its own when bought by John Robinson, who did a great
deal of work to seal, smooth and generally clean up the aircraft,
improving the best glide to 29:1, extremely good for that time. He
won the US Nationals three times, in 1940, ‘41 and ‘46. On New
Years Day 1949 he broke Paul MacCready’s world height record set
the previous day, with a wave climb to 10210 metres. The following
year he became the first pilot in the world to achieve all three dia-
monds for his Gold C badge. He sold the Zanonia in 1952. It still

survives complete.




Above and left: The RS - 1 Zanonia

Right: Ernie Schweizer explains the SGU 1- 6 to a youthful admirer.

Schweizer SGU 1 - 6 Boom Tail

The Schweizer brothers, Ernie and Paul, who had graduated as engi-

neers from the Guggenheim School of Aeronautics in New York,
and their younger brother Bill, after building and flying several
wooden gliders, became convinced that sailplanes should in future
be built from metal. In 1936 a sailplane design competition with a
worthwhile cash prize was announced, the sailplanes to be present-
ed for test flying at the 1937 National Championships at Elmira in
‘up state’ New York. The brothers worked very hard to design and

ScHwEIZER SGU 1 - 6 Boom TAIL
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built their first all metal aircraft, the so called Boom Tail SGU 1 - 6.
According to the numbering system they had adopted, the figure 1
indicate it was a single seater, the 6 was the number of the design,
and the SGU stood for Schweizer Glider, Utility. Everything was
done to ensure that the aircraft could be built with the basic equip-
ment at their disposal. The light alloys chosen did not need heat
treatment. Self tapping, plated screws were used to fasten the skins
to the wing. The lack of vibration in a glider made these quite safe.
Solid rivets were required only for the heavily stressed areas.

The boom tail layout was chosen for simplicity in construction,
allowing the use of a plain metal tube for the boom. Open framed
areas were covered with doped fabric.

As far as the brothers knew, this was the first all metal glider in
the world. They were delighted when it was awarded third prize in
the design competition. The first prize went to the ABC Sailplane
which had a steel tube fuselage and strutted wooden wings. Second
place was taken by the Harland - Ross RS - 1 Zanonia (See above).

The Schweizers made no
attempt to put their Boom
Tail glider into production,
having become aware that it
required too many hours of
work to be a marketable
proposition. The glider was
sold to the Harvard Glider
Club and used for some
years before being retired.

Right: The Schweizer SGU 1 - 7 had
a metal wing and steel tube framed

fuselage and tail, fabric covered.

ScHWEIZERSGU 1 -7

Left: The SGU 1- 6 flown without the cockpit canopy.

Right: The 1- 6 under construction, showing the pressed aluminium alloy cross frames.

Schweizer SGU 1 -7

The 1 - 7 was an attempt to produce a utility glider suitable for
quantity production at minimal cost. Construction was going on si-
multaneously with the 1 - 6 and both were presented at the design
competition. The Schweizers considered that the 1 - 7 was in fact a
much more practical aircraft, both in production and operation,
than the 1 - 6, and thought it more deserving of the prize. The fuse-
lage frame and the tail unit were welded up from light steel tubing
and covered with fabric. The wing was from light alloys, strut
braced and the open areas fabric covered. The glider was very light,
flew and handled well.

That it did not win the prize was less important than the fact that
they sold the prototype and received an order for a second one, and
thus entered the commercial glider production industry.

The SGU 1 - 7, years later, became the basis for a new design,
somewhat larger, the SGU 1 - 19, of which 50 were built during
1944 - 6. The second 1 - 7, restored, survives and was flown again in
the year 2000.
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CHAPTER 23

The Schweizer SGS 2 - 8 (TG - 2)

The Schweizers produced their eighth sailplane design, the SGS 2 -
8 in 1938. Apart from the fabric covering and some light wooden
stringers to improve the shape of the fuselage, it was all metal. The
aluminium alloy skin over the leading edge was fastened to the ribs
and main spar with plated self tapping screws as with the 1 - 6 and
1 - 7. In service this proved entirely satisfactory. The fuselage was a
light steel tube frame, the tail unit also, covered with fabric. The
seats were in tandem. With the wing at shoulder level the rear pilot
had a limited view but was aided by transparent panels in the fuse-
lage sides below the wing. There was a landing wheel and the rela-
tively thin wing, using the NACA 2412, 12% thick profile, was strut
braced.

After the prototype was crashed in a spinning accident, the nose
was lengthened to move the balance point forward. After this the 2
- 8 was very successful as a sailplane and made some very good
cross country and altitude flights. The world height record climb by
Lewin Barringer in 1940, 4556 metres, was not recorded by the FAI
in Paris, presumably because Paris at the time had been occupied by
the German army.

When the US Army began its glider pilot training programme in
1941, the SGS 2 - 8 was adopted as the TG - 2 (Training Glider - 2)
and a total of 57 was reached before Schweizers were instructed to
change to a wooden training glider, to conserve aluminium alloy.
Still remembered mainly as the TG - 2, the military versions were
offered for sale very cheaply after the end of the war and were used
extensively by civilian pilots and gliding clubs. A very few of the
type remain in service.

Schweizer 2-12, TG - 3

The SGS 2 - 12 was developed to meet the US Army’s requirement
for a two seat trainer without aluminium alloy in its structure.
There were other military requirements which resulted in a some-
what heavy aircraft, but with the wing mounted low on the fuse-
lage, the instructor in the rear cockpit had a reasonably good view.
114 of the TG - 3 were built. As with the TG - 2, those remaining at
the end of hostilities were sold cheaply. Stripped of their military
equipment they proved useful to gliding clubs.

Pratt Read G -1, LNE -1 0r TG - 32

The G - 1 was originally a civilian design but, making its appearance
early in the Second World War it became absorbed into the military
glider pilot training programme. From the official viewpoint it had
the advantage of not requiring any scarce resources. The wing plan
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Above: Schweizer's SGS 2 - 8 was a sporting two seat sailplane, called the TG - 2 when

order in quantity for the US Army.

Below: The Pratt Read G - 1, LNE 1 to the US Navy, had the seats side by side.

form resembled that of the famous Grunau Baby, but the aerofoil
sections were from the Sikorsky series, GS - 4 at the root, GS - M at
the inner end of the ailerons and GS -1 at the tip. The two seats
were side by side, enclosed within a large steel framed, fabric cov-
ered nacelle, with capacious transparent canopy. The wing, slightly
swept back to improve balance after early test flights, was of ortho-
dox wooden construction. The tail was carried on a circular sec-
tioned plywood boom. In the training role the performance was
quite adequate and the G - 1 was adopted by the US Navy as the LNE
- 1. A few were also taken by the Army as the TG - 32.

A total of 75 were built. Like other military two seaters, they were
sold cheaply after the war. Most notably, two were used in the scien-
tific research work on standing waves in the lee of the Californian
Sierra Nevada. The world height record was broken by Larry Edgar
and Howard Klieforth in March 1952, 13849 metres, during these
studies. In April 1955 one of the Pratt Reads, flown by Edgar, was
destroyed at 4500 metres altitude in severe turbulence in the rotor

of a wave. Edgar was thrown clear and was able to use his parachute.
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CHAPTER 24

USSR

Photographs of Russian sailplanes are rare. This GN - 7, HA - 4040 flew in Hungary.

ince the Soviet pilots’ visit to the Wasserkuppe in 1925

and the reciprocal visit of the Germans to the soaring

site in the Crimea, gliding in the Soviet Union attracted
government support. In the west, almost nothing was learned of de-
velopments there until Soviet pilots began to break world records in
the late thirties. Only gradually was it realised that there had been a
very diverse programme of sailplane design in the USSR since that
time. Scores of different designs, some highly original, had been de-
veloped. It is still almost impossible to obtain detailed information
or photographs of any of these aircraft. Some very sketchy three

view drawings and a few leading statistics exist.

PS-2

The same needs arose for intermediate sailplanes in the USSR as
elsewhere and, in the mid thirties, O. A. Antonov produced the PS -
2 which, like the Salamandra, was developed from a primary glider
but with a much improved wing and nacelle for the pilot. Antonov
produced a booklet showing how this sailplane could be built by

amateurs. How many were actually flown is not known.

GN -7

The GN - 7 was designed by the engineer Groshev, a 16.8 metre
sailplane based on an earlier, successful design. The most unusual
feature was the centre section, built integrally with the fuselage at a
steep dihedral angle, so that when the wings were joined to it the
effect was a gull form without the usual trouble of building a
curved main spar. There was some quantity production but how
many were flown is not known. The GN - 7 became particularly fa-
mous because it was used by Victor Rastorguyev to break the world
distance record with a 652 km flight in 1937.

One was taken to Hungary during the second World War and
flew there for some time until written off in a bad landing.
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Rot Front 7

Rastorguyev’s record distance stood for a year until broken by
Olga Klepikova in the Rot Front 7, with 749 km. This stood until
1939 and was of course also the feminine world record. Apart from
the basic outline, hardly any details are known about Klepikova’s
aircraft except that it had a span of 16.3 metres and aspect ratio of
22.5. The designer was O.K. Antonov.

Stakhanovetz

A. G. Stakhanov was a miner who, in the USSR, was made a hero
in 193S for his great output of coal. In 1936 at the Paris Air Show, a
large two seat sailplane, the Stakhanovetz, named in his honour,
was exhibited.

The problem of visibility from the rear seat of a tandem sailplane
was solved by the strongly swept forward wing. This ensured that
the rear seat could be placed close to the centre of gravity and yet
the second pilot had an excellent view in all directions. The sweep
forward also helped to prevent wing tip stalling and spinning, re-
ducing the need for wing twist or ‘washout’ and enabling the
sailplane to fly fast without the outer wing being forced to a nega-
tive angle of attack and so ‘lifting’ downwards. The same layout has
been used on many two seat sailplanes since 1936. In other respects
the Stakhanovetz was of orthodox wooden construction.

Designed by V. Emilyanov, the aircraft was extremely efficient. As-
suming it handled reasonably well, in its day it must have been the
best two seat sailplane in the world. This is supported by its breaking
and re-breaking international two seat cross country flying records.
In 1938 pilots Kartachev and Savtov flew 619 km distance, in 1939
Kartachev and Gorokhova made a goal flight Of 393.7 km and a year
later Kartachev with Petretschenkova, 495 km. Female records also
fell to this sailplane, Olga Klepikova with Bordina flew a distance of
443.7 km in 1940, and a goal flight of 223.6 km was made in 1939

How many of the type were built is not known.



13700

Wing sections
not known

Structure 106 kg
In flight 186 kg
Wing area 17.04 sq m
Wing loading 10.9 kg/sq m
Aspect ratio 11

%,
\ li\..,

|

\

predl|

Antonov

PS -2
1935

Drawn by Martin Simons 2000 ©

(%]
[}
=1
@
=

ANTONOV PS - 2

2800

247



GROSHEVGN -7

248

16800

— 1260 —>

P A . VY]

Wing section
Gottingen 549

200
200
200
200
200

300

<2500 ——— >

Structure 200 kg
In flight 304 kg
Wing area 12.8 sqm
Wing loading 23.8 kg/sq m
Aspect ratio 22

Groshev GN - 7
1936 - 7

Drawn by Martin Simons 2000 ©

Metres

0



Structure 294 kg
In flight 454 kg
Wing area 23 sq m
Wing loading19.7 kg/sq m
Aspect ratio 17.74

20200

e

S—

Root section
CAGI RIll (17%)

%

Semi span section
CAGI RIIl (15%)

1950 ———>

280/280/280/280|280

650

5000

350 |=—

Stakhanovets
1936

3400 — >

Metres

—

Tip section
CAGI RIIl (13%)

~<— 1200 >

Drawn by Martin Simons 2000 ©

STAKHANOVETS

249



RoT - FRONT 7

16240

Retracting wheel

[

Centre section not
demountable

6115

AN

A

L

Wing sections
CAGR-1l

o

[

Approximate outline only

Wooden construction
Further details not
available

250

Structure 245 kg
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APPENDICES

About the drawings

The drawings in this work were all done by the author using Adobe
[llustrator Version 8 on various Apple Macintosh Computers.

Some of the small general arrangement drawings published in
contemporary magazines and even those issued by manufacturers in
brochures, etc, on close examination prove to be inaccurate and
even self contradictory. Wherever possible, in preparing the draw-
ings for this book, original workshop plans, actual measurements
and photographs have been used to produce the best possible result.

No attempt has been made to show items of equipment such as
instruments, externally mounted pitot tubes, venturis, etc., because
in practice these were often moved to different locations or
changed from season to season. Also, as photographs show, there
were a great many variations to items such as cockpit canopies,
windscreens, skids and other small items. Model makers and others
who are anxious to establish exact details, have no recourse other
than careful study and measurements of an actual aircraft.

Colours and markings

Until the nineteen thirties it was almost unknown for a sailplane to
be painted. It was thought vitally important to save every fraction
of weight. A pigmented paint would add several kilogrammes, in-
crease the rate of sink and make soaring more difficult.

The normal treatment was to brush into all the fabric covered
surfaces several coats of clear cellulose dope. This sealed the pores
to make the covering airtigtht, at the same time shrinking the cloth
to the tautness of a drum. The material used was fine quality cot-
ton, ‘madapolam’, which was perfectly white, or unbleached linen
of a light buff hue. The cloth had approximately the feel and weight
of a good summer shirt. Exceptions were the French Peyret Tandem,
covered in rubberised fabric, and in a very few cases, pure silk,
which did not prove satisfactory.

Sewing the fabric to the ribs was not usually necessary except
with strongly undercambered wings. The covering was glued on, of-
ten with un-thinned dope.

The shrinking fabric tended to distort the lighter parts of the
framework, such as the trailing edges of wings and tails, so it was
common to find these members warping to some extent after a few
weeks in use. Wing ribs were often braced against sideways distor-
tion with light secondary spars or lengths of cotton tape woven lat-
erally, zig zag fashion between the ribs internally.

Plywood skins were also doped to prepare the surfaces for the fi-
nal treatment, several coats of high quality marine varnish over fab-

ric areas as well as the plywood. The end result was a very high gloss
over the entire external surface.

In all cases, the varnish changed colour and darkened greatly, es-
pecially after a season or two in the sun.

It was very common for manuafacturers, clubs and sailplane own-
ers to add ‘logos’, names, national or regional emblems, cartoons
and even advertisements, to their sailplanes, simply painting these
onto the surface before or after the final coat of varnish. These
could be changed easily, and often were. A few sailplanes, such as
the Schloss Mainberg, had highly elaborate and detailed paintings
on the rudder or elsewhere. In competitions, numbers could be
added by painting with distemper, removed after the contest, or by
sticking on sheets of paper carrying the figures, also removed later.
It was therefore very common for a sailplane to be altered in ap-
pearance from one week to the next. Any repairs or modifications
would also cause alterations. For instance, a new plywood panel
would have a markedly lighter colour than the older skin. The same
with fabric patches.

Formal registration letters and numbers were not always required
for sailplanes. In Britain, for example, the only identifying marks
might be a small BGA number on the fuselage under the tailplane,
sometimes not even this. In other countries the registration might
be required, but always with local variations according to the
whims of the owners.

In the early nineteen thirties, when it was realised that a little ex-
tra weight did not matter very much, or could even be an advan-
tage, painting sailplanes become more common. Unpainted fabric
would perish after a very few seasons exposure to the sun. Com-
plete re-covering was expensive and time consuming so it became
normal to use a pigmented dope, red or aluminium, to provide a
basis for the paint.

In Germany, at various times after 1933, officially approved colour
schemes were laid down, together with registration numbers and let-
ters related to the various regional divisions of the country (includ-
ing Austria after the Anschluss of 1938). However, the official re-
quirements were not always met, especially with older aircraft which
were not repainted immediately, or ever, when the official decrees
were issued. The rules in any case were changed from time to time,
and gliders belonging to the Luftwaffe had their own registration
system, different from the NSFK and the remaining privately owned
sailplanes. As always, the only way to establish with certainty what
colour scheme and markings are appropriate for a restoration project
or a model, is to study photographs of the particular sailplane.

In other countries the same applies, only more.
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This book, Volume 1 of a projected series, describes and illustrates more than
120 types of sailplane, designed, built and flown in many countries during the
quarter century following the first organised gliding competition on the
Wasserkuppe in 1920. The astonishing achievements of designers and builders,
lacking modern materials and production methods, and the flights made by the
pilots of those times, deserve to be recorded and remembered.

New scale drawings, produced in digital form, show structural details with
colour shading to indicate the materials used. Exact dimensions, cross sections
and profiles are included. There are more than 300 authentic photographs,
many previously unpublished. The textual commentary draws attention to signi
ficant trends and developments in sailplane design.

This book will prove a rich source of accurate information for scale modellers,
who were much in mind when making the drawings and selecting photographs
To fly most of the sailplanes described here, the only way now is to build a larg
scale radio controlled model.
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