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A photograph of the Derby Club's T-21B by George
Thompson. Note the sharp outer corner to the elevator
which was changed on subsequent aircraft.



Introduction

This book describes Slingsby sailplanes and gliders
from the British Falcon of 1931 to the last motorless
aircraft produced, the Vega. Each type is given an accu-
rate three-view drawing, photographs, and text out-
lining the background to the design and mentioning
operational successes or occasional failures. Type
numbers were allocated to some design projects which
never flew. These and the powered aircraft produced
by the company are not included in this volume.!

Full sets of working plans for almost all Slingsby air-
craft before 1950 were discovered in 1969 by Norman
Ellison in the lofts above the offices. They were saved
from destruction, and after a long period in storage are
now preserved by the Vintage Glider Club. The draw-
ings by the author in this book are based on these origi-
nals and on other plans of later types from the
company’s archives, rather than on previously pub-
lished outlines or extracts from brochures.

Fred Slingsby first built gliders at his furniture works
in Scarborough, but as the business grew and
demanded more space he moved for a while into the
abandoned tram sheds belonging to the town corpora-
tion. A transfer to Kirbymoorside on the northern edge
of the Vale of Pickering was made in 1934. (For some
reason the town is now spelled Kirkbymoorside on
maps and road signs, but to gliding people it will proba-
bly always be without the second 'k’.) In 1939 a new
factory was built at Ings Lane, south of the village,
where it still remains. There were several changes of

ownership, and a period of closure when the company
was in receivership during 1969. The works reopened
later in the same year. Glider design and production at
Kirbymoorside then continued until 1982. The modern
company, Slingsby Aircraft Ltd, is exclusively con-
cerned with powered aeroplane manufacture.

A full appreciation of the part played by each of the
Slingsby sailplane types described in the following
pages requires a brief outline of the historical back-
ground and technical development of soaring.

The origins of a sport

Before their first powered aeroplane flights, the Wright
brothers made many trials with gliders, and on about a
dozen occasions achieved soaring flights of more than
a minute’s duration. The longest of the four famous

- powered flights on 17 December 1903 was still of less

than 60 seconds endurance and another year passed
before they exceeded this time.

In 1911 Orville Wright returned to Kill Devil Hills,
North Carolina, with a glider. On 23 October he made a
soaring flight of 9min and 45sec. Many years after-
wards he was asked why he went back to gliding after
eight years. His ‘official’ explanation was that some
serious testing of a new control system was to be done,
but this was only part of the reason. At the age of 68,
Orville admitted that he found soaring to be more fun
than flying with an engine.? A new sport had been dis-
covered.

I Two powered aeroplanes begun in 1938 were not com-
pleted. Early in the Second World War components were
made for Avro Ansons. In the postwar period there were
two examples of the Motor Tutor, and a single experimental
powered version of the two seat T-19 Capstan sailplane was
tested in 1968, Six replica S.E.5As. a Sopwith Camel and
two Rumpler C. IV First World War replica fighters were
built at this time with some non-flying mock-ups for the film
industry. Thirty-two Tipsy Nippers were produced under
contract for the Nipper Aircraft Company. Other powered
projects were the T-40 Hayvhow and the extraordinary
Camco V-Liner, neither of which was completed.

The T-61 was a licence-built version of the Scheibe SF:35
Falke motor glider, modified and renamed Venture for use

by the Air Training Corps. Deliveries began with a batch of
15 T-61Bs in 1977, and 25 T-61Fs with glassfibre mainspars
were produced in 1980. There were also sales of the T-61 on
the civilian market, bringing the total of all marks to 76.

In June 1980 the Slingsby company reached agreement
with the Fournier Aviation Company to build the RF-6B
light aeroplane. This soon led to the development of the T-
67 Firefly which, completely redesigned for fibre reinforced
plastic construction, proved to be a great success and is, at
the time of writing, in full production, being used interna-
tLi%rx:l‘ly by many flying clubs and air forces including the

* Reported in P. A. Schweizer, Wings Like Eagles, p. 6
(Smithsonian Inst Press, 1988).




INTRODUCTION

The first gliding competition also had a serious
purpose. The Versailles Treaty of 1919, ending the First
World War, banned aeroplanes in Germany. Many
pilots, aircraft manufacturers and students of aero-
nautics saw a bleak future for German aviation, but
gliders were not specifically mentioned in the prohibi-
tion. Wolfgang Klemperer and his younger friend Erich
Meyer, who had experimented with hang gliders in
Dresden before the war, saw the loophole. Early in
1920, in an article in the magazine Flugsport, they sug-
gested that a glider competition should be held in the
Rhon mountains of the Fulda district. The dome-like
Wasserkuppe, swampy in places and at that time
covered by unfenced pastures, had been successfully
used for gliding during several pre-war summers by a
group of schoolboys from Darmstadt.

Oscar Ursinus, editor of Flugsport, supported the
idea of the competition with enthusiasm and agreed to
take on the organisation. Under his guidance the two-
month-long meeting from mid-July into September
was modestly successful despite a fatal accident.
Klemperer himself, recently appointed to an academic
post in the Aerodynamics Institute of Aachen
Technical College, made the best flight in the
Schwarzer Teufel (Black Devil), a cantilever mono-
plane glider which he had designed and built with his
students in the Institute. From the beginning, sailplane
development in Germany was closely associated with
such student flying groups, the Akafliegs.

The Rhon contests became annual sporting events,
continuing even after the lifting of the ban on powered
flight in 1925. A full-time gliding school was estab-
lished on the Wasserkuppe, and another at Rossitten
on the sand dunes of the Baltic coast. Extended slope
soaring flights of several hours were achieved in 1922,
and thermal upcurrents were discovered in 1925 and
used systematically from 1928. Cross-country flights of
more than 150km had been achieved by 1930. Sailplane
and glider building factories, notably those of
Alexander Schleicher at Poppenhausen near the
Wasserkuppe, Edmund Schneider at Grunau in Silesia
and Gerhard Fieseler at Kassel, were established.

Apart from a brief flurry and one lively meeting at
Itford Hill in 1922, very little interest was shown in
Britain until the news of the German successes filtered
through to the pages of The Aeroplane magazine. The
British Gliding Association (BGA) was formed late in
1929, and visits by prominent German experts were
arranged. In February 1930 Professor Georgii lectured
to the Royal Aeronautical Society on soaring meteor-
ology, and Fritz Stamer, who was running the training
school on the Wasserkuppe, described the methods
used there. The BGA issued its first gliding certificates
in March that year. Most influential of all, Robert
Kronfeld brought his beautiful Wien sailplane and
toured the country, performing a famous slope-soaring
cross-country flight from Itford Hill to Bedworth near
Portsmouth on 17 June. Carli Magersuppe, sponsored
by the Daily Express newspaper, joined the tour with
a Professor sailplane.

There was an upsurge of enthusiasm. More than 90
gliding clubs were formed all over Britain, and some
aero clubs established gliding sections.? Fifty clubs
responded to a questionnaire distributed at the end of
1930. Every club had at least one glider or was in the
process of building one; some possessed two or three.
The total active involvement in gliding approached
2,000 persons. The largest group was the London
Gliding Club, not yet settled at Dunstable, with 112
members, three club gliders and four privately owned
machines.

Slingsby

Frederick Nicholas Slingsby, born on 6 November
1894, had joined the Royal Flying Corps in 1914, and as
a flight sergeant gunner/observer earned the Military
Medal, when after his pilot had been killed in the air, he
regained control and flew the aircraft back to the
British side of the trenches. He remained in the service
(by this time the Royal Air Force) until 1920, at which
time he bought a partnership in a woodworking and
furniture factory in Queen Street, Scarborough, on the
east coast of Yorkshire. Early in 1930 newspaper
reports of the BGA's foundation were brought to his
attention by a young dance band leader named Sanders
who knew of Slingsby’s service experience. With a few
friends they founded the Scarborough Gliding Club in
February.

The manager of the luxurious Royal Hotel joined and
was elected chairman. Members came to meetings in
the hotel wearing their best suits for a good meal
beforehand. There were lectures and discussions.
Flying operations began with a Dagling glider bought
from the R. F. Dagnall Company of Guildford, Surrey.
They flew at weekends and on Wednesday afternoons,
using sites at Flixton Hill, due south of the town, and at
Sutton Bank, overlooking the Vale of York. Amy
Johnson agreed to become president of the club. This,
and the Scarborough Council’s support, helped to
attract members, especially after the spectacular but
rather unsuccessful demonstration by Kronfeld and
Magersuppe on Castle Hill above the town in July.
Magersuppe’s Professor sailplane was damaged when
it hit a fence on take-off, and he came down in the sea
to be rescued by a fishing boat. Despite this, he was
appointed instructor to the gliding club at a salary of
&10 per week. By the end of 1930 the club had 40 active
flying members, and more than twice that number
were paying small subscriptions to become social
members and, doubtless, joining the festivities at the
Royal Hotel.

Slingsby gained his A and B gliding certificates
during the year, becoming the first Scarborough
mermber and only the 30th person to do so according to
the BGA register. The A certificate required a straight
glide under control lasting 30sec. By the end of the year

3 The information about clubs in 1930 comes from the Dorset
Gliding Club’s yearbook, Gliding, issued in 1931.




SLINGSBY SAILPLANES

the club had trained six members to this standard.
Sanders, the band leader, was not one of them. The B
Certificate required a flight of 1Imin and two further
flights with safely executed right- and left-hand turns
with good landings. Three of the six Scarborough
members achieved this. (The training methods used
are described in the chapter on Slingsby’s Type 3
Primary.)

The Dagling was broken regularly, and Slingsby, the
club’s ground engineer, found himself and his factory
constantly involved in repairs. He was forced to
present bills for materials and working hours spent
away from his business. Thus he entered the gliding
industry as an ancillary to his regular occupation. He
had a sound background in aircraft woodwork and
rigging, and was an excellent draughtsman. The
factory provided tools and machinery. His workmen,
he said, began to prefer working on the glider to furni-
ture making. Slingsby had no formal qualifications in
aeronautics or engineering but was ready to employ
qualified consultants. He had a shrewd business sense
and a great enthusiasm for gliding.

The development of soaring technique

In 1930, knowledge of soaring in Britain was almost nil.
Gaining height in the upcurrent on the windward side
of a hill proved fairly easy. Anyone with a B certificate
and a certain confidence could do this. After being
bungee launched from the crest the glider was flown
steadily along the hill to the end, performing a gentle
turn there to come back and fly to the other end of the
beat to turn again. Every turn was made away from the
slope. As long as the wind blew sufficiently up the
gradient a moderately efficient glider, flown well, could
soar, possibly rising several hundred feet above the
launching point. An extended soaring flight of 5min
earned the C certificate. It was quickly learned that to
turn or drift behind the hill was to be forced down to a
premature landing.

The next important development came more slowly,
hampered for the first few years in Britain by the total
lack of any instruments in the gliders. To exploit
thermal upcurrents to make cross-country flights over
level ground seemed almost miraculous at first, and
very few understood how it was done. The slope-
soaring pilot could judge his rises and falls fairly well
by observing the level of the hill, but as soon as a
sailplane was more than a few hundred feet up, the
lack of a visual reference made it impossible to tell if
height was being gained or lost. Turbulence felt in the
air might indicate either lift or sink. Airspeed was mea-
sured by the force of the airflow on the face and by the
humming of the flying wires. Altimeters were not used.
The main requirement was a sensitive rate of climb
indicator, or variometer. German pilots began using
these in 1928.

In 1931 Kronfeld again came to Britain, gliding
across the English Channel from a high aero-tow. Ha
made a cross-country flight in thermals over London
from Hanworth, south of Richmond, to Chatham, on

the Thames estuary. On the following day he returned,
passing directly over Croydon on the way to land back
at Hanworth. This was one of the first successful goal
distance flights. He was observed to circle repeatedly
in the narrow cores of the thermals to gain thousands
of feet before gliding off in the direction he chose to go.
Despite such demonstrations, and subsequent lectures
and publications, it was not until 8 January 1933 that a
British pilot, Eric Collins, dared to perform a complete
360° turn in a sailplane.? In August of that year the first
thermal soaring cross-country flights were attempted
in Britain, Collins setting a British distance record of
just under 50km. By this time, flights of over 270km had
been made in Germany.

When good variometers, sensitive altimeters and air-
speed indicators became available, British pilots soon
learned to use them. The technique was to circle and
climb in each thermal and then glide on to find the next
one, climb in it to the top and move on again. By 1936
sailplanes were sometimes also fitted with gyro instru-
ments to enable them to fly blind, taking advantage of
the strong lift inside cumulus and cumulo-nimbus
clouds. Airbrakes, or at least lift spoilers, became
essential to allow safe landings in small spaces. The
Silver C certificate, requiring a cross country of 50km,
a 1,000m gain of height and a duration of 5hr, was insti-
tuted internationally in 1931. Collins was the first
Briton to achieve this, in 1934. By the end of 1939, 56
British pilots had so qualified.

Before the outbreak of the Second World War, flights
over 200km and one over 300km had been achieved in
England, the last, together with a height climb in cloud
to over 14,000ft, earning the International Gold C
badge for Philip Wills.> The English Channel was
crossed in soaring flight from Dunstable by Geoffrey
Stephenson in April 1939, flying a Slingsby sailplane,
the Kirby Gull. The Second World War then intervened,
bringing a general ban on soaring until 1946.

Penetration

In the post-war period, with mathematical studies
pointing the way, the importance of speed was recog-
nised. The length of a good soaring day is limited to a
few hours. Some heating of the ground is needed to set
off thermals, and this usually meant waiting until about
10 a.m. or later before starting a cross-country flight.
The land cools in the evening, so to achieve a worth-
while distance the pilot needed to make a high average
speed while the conditions lasted. The sailplane
designer was now required to produce an aircraft with
a low rate of sink when circling, but which on leaving
the lift zone would glide at a high airspeed without
losing too much height. Only the best part of each
thermal should be used to improve the average rate of

1+ A. E. Slater, Sailplane and Gliding, December 1963, p. 452.

5 Wills was the fourth pilot in the world to achieve this, after
Eugen Wagner, Heini Dittmar and Hermann Zitter. Wagner’s
name was omitted from some earlier published lists.




INTRODUCTION

climb, then in the glides the airspeed must be
increased, even at the expense of lost height. This
improved the average cross-country speed, always
supposing that another strong thermal could be found.
If there was sinking air it was proved by calculation
and experience that it was essential to fly through it
fast, the height lost by putting the glider’s nose down to
gain airspeed being much less than that wasted by lin-
gering too long in the bad air. The requirements are to a
large extent incompatible. To achieve the lowest possi-
ble rate of sink at slow airspeed, a low wing loading
and a very-high-aspect-ratio wing are necessary." To fly
very fast with minimal loss of height in the glide
requires a high wing loading, together with wing profile
drag and the parasitic drag of tail and fuselage reduced
to an absolute minimum.

Low-drag, so-called laminar flow wing profiles devel-
oped in the USA were found to be very useful, but
required new approaches to glider construction and
new materials. The aircraft became heavier with
greater and greater spans. To remain safe at high
speeds they had to be much stronger and stiffer than
before. High-strength metal alloys began to find their
way into the structures. To place a check on escalating
costs, a simple 15m span Standard Class specification
was developed internationally, and proved successful,
but the unrestricted ‘open class’ sailplanes continued
to grow in complication and cost.

As aircraft and the pilots improved, gliding competi-
tions changed from simple distance and goal flying to
racing round prescribed courses. The need for
penetration, the ability to glide fast at a shallow angle,
became more and more urgent. Given a good glide
angle at high airspeed, the racing pilot can sample a
large mass of air in a short time, passing through the
weaker thermals without circling in them. Only those
that yield high rates of climb are selected. The need for
low rates of sink in circling remains, still demanding
high aspect ratios.

Further researches in aerodynamics produced
better wing profiles, but these required even more
accurate, wave-free wing surfaces. Careful attention to
the form of fuselages and tails yielded worthwhile

% Aspect ratio is the relationship of the wing span to the total
area. A narrow wing of large span has a high aspect ratio.
The ratio may be calculated by dividing the span by the
average or mean chord of the wing. The wing loading is the
relationship of the total flying weight of the aircraft to the
wing area, found by dividing the weight by the area.

savings in drag. Traditional materials such as spruce,
pine and plywood, even metal, were no longer good
enough. Glassfibre, carbon and aramid fibre-reinforced
moulded plastics were widely adopted.

With the new profiles and materials, even higher
wing loadings were demanded. Some German
sailplanes were fitted with water tanks as early as 1934,
but carrying ballast did not become general until the
1970s. Given that the pilot will c¢ircle only in the strong-
est thermals, some loss of climbing ability owing to the
extra weight is more than compensated for by the
improved glide at high speeds. The water can be jetti-
soned if the thermals weaken. Some modern single-
seat ‘open class’ sailplanes with spans of about 25m (82
ft) may carry 200 to 250kg (440-5501b) of ballast on
take-off.

The most recent development has been the wide-
spread introduction of self-launching. A retractable
motor with a propeller is built into the sailplane, dis-
pensing with the need for launching apparatus or aero-
towing, and with the business of retrieving sailplanes
by road after out-landings. The weight of the propul-
sion unit becomes unimportant in a sailplane, which
will normally be loaded with water ballast anyway. The
long-term influence of this development on the tradi-
tional gliding club remains to be seen. There is nothing
now to prevent a soaring pilot from keeping the
sailplane at an ordinary aerodrome, taking off unaided
and flying to the open country, where the engine will be
shut off for several hours but started up again to fly
home in the evening to join the regular landing pattern
and taxi in.

The best glide ratio of a sailplane — the measure of
how far it can glide in still air from a given height —is a
useful indication of all-round aerodynamic efficiency.
Slingsby’s British Falcon in 1931 probably achieved
about 16:1 and weighed about 230kg (5061b) in flight.
By 1982 the best open class sailplanes had glide ratios
close to 60:1 and weighed 750kg (1,6531b) fully bal-
lasted. Corresponding figures for good 156m sailplanes
like the Vega were 42:1 and 508kg (1,1201b). Slingsby’s
Falcon was used for a 20km (12.4-mile) flight soon
after it was completed. In 1982 the world record dis-
tance flight for a sailplane stood at 1,460km (907 miles)
but, more importantly, the 1,250km (750-mile) tri-
angular flight speed record stood at 133.2kmh
(82.76mph). Slingsby sailplanes were produced during
the half-century while these advances were taking
place, and it was never easy to keep up.
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Types 1 and 2,
the British Falcon

Having achieved his A and B gliding certificates, Fred
Slingsby was anxious to make progress. For early
soaring attempts beginners needed a mild-mannered
sailplane that would not respond too sharply to clumsy
handling, yet had a sufficiently low rate of sink to allow
sustained flight in slope lift. In 1930 there were few
intermediate gliders between primary trainers and the
advanced sailplanes of the experts. One type used in
Germany was the Priifling, virtually a primary glider
wing with a fuselage hung below it on struts. Its per-
formance was poor and it was not very stable. A few
had appeared in Britain. Glinther Groenhoff, a young
German pilot already establishing a high reputation,
visited the Scarborough Gliding Club in the winter of
1930, and following Groenhoff’s recommendation,
Slingsby decided to build for himself, from plans
obtainable through the Rhon-Rossitten Gesellschaft
(RRG, the controlling body for gliding in Germany), a
Falke. He was warned that it was not very easy to
build, but he was confident that he could manage it.

The Falke had been designed by Alexander Lippisch
in 1929, and it owed almost everything to the experi-
mental tailless sailplanes which Lippisch had been
developing since 1925. Flying models with wingspans
of about 4m had been flown before the first full-scale
Storch was tried in 1927 with limited success. It was
followed by improved versions. The Storch 4 which
Groenhoff tested in 1929 was entirely satisfactory.
Stability was obtained with a back-swept wing having
negatively twisted outer panels, or ‘washout’. Tip wing-
lets and rudders gave adequate control in yaw. The
main improvement distinguishing the Storch 4 was the
installation of lobate ailerons, or elevons, with their
hinge line at 90° to the line of flight, rather than con-
forming to the wing sweep. The wing section at the
root and for the inner panels was a modified version of
the Gottingen 535, but the profile was progressively
changed to a strongly reflexed shape at mid-elevon,
and thence to a thin symmetrical tip.!

! Lippisch's experiments with tailless aircraft culminated in
the Me 163 rocket powered fighter of the Second World War.

Lippisch, who was head of the technical section of
the RRG, decided that if a sailplane with no tail could
be made stable with a sweptback wing, then a glider
with sweepback and an ordinary tail unit as well would
be even more stable, and hence exactly what the begin-
ner required. Moreover, with such a layout the pilot
would be well protected, sitting under and somewhat
behind the centre of the parasol wing. An adequate
soaring performance could be ensured by keeping the
wing loading down, which could be done by using a
large wing area with strut and wire bracing, giving a
strong yet light structure. Little attention need be paid
to reducing drag. Sailplanes were launched directly
into the slope upcurrent by rubber bungee, and there
was no need to have a good glide ratio for cross
country flights. The Falke was not expected to go any-
where except gently back and forth in front of a hill. It
was considered an advantage for an intermediate
sailplane that it should not gain much airspeed in a
dive. In the inevitable accidents it- would not strike the
ground so hard.

When Groenhoff met Slingsby the Falke was in pro-
duction in Germany. There was already one in
England; it had been imported for publicity purposes
by the J. Lyons tea company.

Gliders at this time were always built of wood. The
timber normally used in Germany was pine. Spruce
was more expensive and offered only slight advan-
tages. Aircraft-quality birch plywood was readily avail-
able. Cold-water casein glues were approved for
aircraft construction and, provided the joints were
kept dry, were perfectly satisfactory but damp joints
could be quickly destroyed by fungus. Accordingly,
numerous drainage and ventilation holes were incor-
porated at all points in the structure where moisture
might otherwise accumulate. Mild steel fittings and
brackets were bolted to the timbers after painting with
zinc chromate. Steel control cables were guided round
pulleys and through fibre fairleads where required.

The Falke fuselage, of hexagonal cross-section, was
a wooden framework of six curved longerons with
cross-frames and diagonal braces, with plywood

11
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skinning in front and fabric covering aft of the cockpit.
As usual where wooden members butted together sub-
stantial plyvwood ‘biscuits’ or solid corner blocks were
used to carry the loads through the joint. The under-
carriage comprised a rubber-sprung main skid of ash,
and a tailskid. An open hook was fitted under the nose
for bungee launching. The strut-braced tail unit was
simple, but the wing was very complicated. The two
spars, swept at 12.5°, were built-up box sections. The
upper and lower pine flanges had large ‘bird-mouthed’
blocks filling in wherever fittings had to go, particu-
larly at the root ends and the strut end points. Both
sides of the spars were faced with plywood. The wings
had a slight ‘gull’ kink, enough to complicate construc-
tion without having any measurable effect on stability
or handling.

To make each wing rib, an outline of 5mm square
strip wood was laid in a jig, being steamed where nec-
essary to conform without strain to the aerofoil section
outline. Uprights and diagonals were fitted inside this
form, and Imm plywood biscuits and webs were then
glued over all the joints, after which a duplicate 5mm
square strip outline was laid into the jig with matching
uprights and diagonals, and glued. This split-rib struc-
ture, which persisted for many years in German
sailplane construction, prevented sideways distortions
of the ribs when they were under the tension of doped
fabric covering. The wing chord was constant over the
inner panels, which allowed some saving in work, but
for the tapered and reflexed outer wing panels every
rib differed from the next.

In the Falke and other training gliders, the plywood
covering the front of the wing was little more than an
unstressed fairing. Each rib was made in one piece
from leading edge to trailing edge and slid into place
over the completed spars before gluing. Because the
plywood was glued only to the ribs, not to the spar
flanges, it added little strength to the wing as a whole.
For torsional rigidity a two-spar structure with internal
diagonal cross-struts was used. Every third rib was a
compression member requiring its own jigging. The
wing spars met on the aircraft centreline with simple
pin joints, the rear pin also connecting with the pylon
behind the cockpit. The front spars had separate
connections to the braced vertical cabane struts on
either side. The V struts restrained the wings from
folding up or down under load, and provided addi-
tional bracing against torsion. A detachable plywood
fairing covered the gap in the wings at the centre. The
aileron control cables ran externally up the side of the
fuselage, entering the wing just behind the forward
cabane strut. The elevator cables also were external
for part of their length. There was a steel bracing cable
from the nose to the struts near their outer ends.

Slingsby completed his Falke in the spring of 1931.
re stated that roughly 800 man-hours were required.
Probably furniture production in his factory was much
reduced for the preceding months. On completion the
sailplane, in clear-doped finish and glossy varnish, was
christened British Falcon. Slingsby made his first brief

flight at Levisham Moors after a bungee launch
powered by schoolchildren. Another pilot crashed the
Falcon badly on its second flight. After repairs,
Slingsby toured the country in search of good soaring
sites, gaining his (' soaring badge in September at
Ingleby Greenhow and competing very successfully in
the 1932 National Championships at Ireleth, near
Askam-in-Furness, Lancashire. There were seven com-
peting aircraft. The Falcon logged nearly 7hr total
flying time during the five day meeting. Mungo Buxton
borrowed it to break the British distance record with a
20km slope-soaring flight to Lake Coniston. To put this
into perspective, in the German championships that
year there were 60 sailplanes. Cross-country flights of
150km (93 miles) were made, but Groenhoff, Slingsby’s
adviser of 1930, was killed in one of two fatal acci-
dents.

It was remarked that the Falcon flew itself, but
handled easily when it was required to manoeuvre and
was capable of soaring well. It was a great builder of
confidence for nervous pilots. Rigging was rather a
struggle, and it suffered from lack of upward view
when turning. This became important as the soaring
ridges grew more crowded, but for its purpose it had
few rivals. Slingsby announced later in the year that he
would build a Falcon for anyone for §95.

The second Falcon, which Slingsby later counted as
his Type 2, was built to the order of Espin Hardwick, a
stockbroker who played an important role in the
development of British gliding. Falcon 2 was flying by
October 1933, Hardwick obtaining his C soaring badge
at a Sutton Bank meeting in that month. The Type 2 had
rounded wingtips which improved its performance
slightly, and its fuselage was entirely skinned with
plywood. Hardwick suffered from a spinal deformity,
so most ordinary sailplane cockpits must have been
extremely uncomfortable for him. His Falcon had
extensive padding and movable elbow rests, and it also
possessed instruments, which very few other
sailplanes in Britain did in 1933.

Slingsby soon decided that there was a future in
glider manufacture, and he began to advertise under
the heading, ‘Slingsby Sailplanes, Scarborough’. The
decision to abandon furniture manufacture altogether
came in 1934 with a temporary shift to the disused
Scarborough Corporation tram sheds, where there was
more space for glider assembly. Eight more Falcons
were built during the next few years after the move to
Kirbymoorside, making a total of ten including the
Falcon 2. One, of which nothing more is known, went
to Canada. Three, including Slingsby’s original, were
written off at various gliding sites before the outbreak
of the Second World War. The rest probably survived to
be impressed for use by the Air Training Corps (ATC).
One of these, piloted by a cadet, met its end in collision
with a sheep at Camphill in Derbyshire about 1944.
Others doubtless perished at other ATC schools. One
was rebuilt with a flying-boat hull for the ATC to fly
from Lake Windermere in 1943, and survives at the
Windermere Steamboat Museum. Espin Hardwick’s
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Falcon 2 was ceremonially burned at the Long Mynd
following his death in 1955. (In Germany, one Falke
survives. It was rescued from a Swiss Alpine mountain
railway shed by Klaus Heyn and restored to museum
standard by him.)

Mike Russell provided the initial inspiration for the
construction during 1984-85 of an entirely new fully
airworthy Falcon 1 by Ken Fripp’s Southdown Aero
Services at Lasham, using the original drawings
rescued from Slingsby’s loft. There were substantial
contributions of work and financial support from John
Sproule. The first flight was made in August 1986, with
Derek Piggott at the controls. This Falcon, the only
extant airworthy example, appears occasionally at
vintage glider meetings in its clear-doped and var-
nished finish like the original Slingsby Type 1.

The British Falcon in flight. (A. E. Slater)

Falcon 1 data

Dimensions
Wingspan 12.6m (42ft)
Wing area* 18.48m*(198.9ft ?)
Aspect ratio 8.6
Sweepback 12.5°
Length over all 5.26m (17ft 5in)
Wing sections
Root Gottingen 535 modified

Mid-aileron Special reflexed
Tip Symmetrical

Weights (approximate)

Tare 140kg (308Ib)

Flying 230kg (5061b)

Wing loading 12.45kg/m? (2.51b/ft%)

* The wing area given here was estimated from the
factory drawings. It differs from figures previously
stated, with consequent variations in aspect ratio and
wing loading. The German Falke was advertised with
tare weight 120kg (2651b).

Slingsby prepares for a bungee launch in his first sailplane,
the British Falcon. The steel ring attached to the rubber rope
is on the open hook at the nose. Ground crew hold the tail
until the rope is stretched sufficiently to launch the sailplane.
(Slingsby collection)
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The last surviving German Falke on exhibition in
Friedrichshafen in 1983. The aircraft was taken by its Swiss
owners to the summit of a funicular railway to be flown from
the mountain. It was abandoned there for many years until
discovered and rescued by Klaus Heyn and restored by him.

Swiss markings on one side, German on the other.
(M. Simons).

The Falcon on bungee launch at Dunstable in 1935.
Launches were made from the top of the hill directly into the
slope upcurrent. (A. E. Slater)

Sixty years on, the modern replica of Slingsby’s Falcon, built

from the original drawings, is seen here at Dunstable in
1991. (P. Warren.)



TYPES 1 & 2, THE BRITISH FALCON

The Falcon water glider in flight
after a successful take off

The Falcon | modified for
operations on and over Lake
Windermere

15
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/ BUILT BY £ N SLINGSBY
WHICH LEAD TO TEE FORMATION OF
SLINGSBY SAILPLANES LTD

// M?:“;Af:?;cuwl;ﬁs LTo |
~m Building the modern replica of the British Falcon a
—ls Southdown Air Services. (K. Fripp)

The replica Falcon, showing details of the cabane struts,
skid and bracing wire. (M. Simons)

The British Falcon builtin recent times, finished in clear dope
and varnish like the original. (E. A. Hull)
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M
Details of the replica Falcon'’s tail unit, showing struts, tailskid and control drive cables. (M. Simons)

The cockpit of the modern replica Falcon 1. Instruments  modern tow-hook. Instruments, from left to right: airspeed
were very rarely fitted to the original. Note the external indicator, Cobb-Slater pellet-type variometer and altimeter.
aileron drive cables, rudder pedals and release knob forthe (M. Simons)






Type 3, Primary
Glider (Dagling)
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The primary glider originated in Germany in the early
1920s, when that country was in economic chaos. To
most who wanted to be pilots, powered flying schools
were far too costly. There were a few two-seat gliders,
but they were not cheap. It was found possible to teach
beginners ab initio by a careful series of exercises in
simple one-seat gliders, and the methods were devel-
oped under the auspices of the RRG. Alexander
Lippisch designed the Zogling (Pupil), which became
the standard primary trainer. It was a monoplane with
a rectangular wing spanning 10m. The fuselage, if it
could be so called, was an A shaped frame forming a
kingpost to carry the wing, with anchorage points for
flying and landing wires and a gate-like extension to
the tail, which was also wire braced. The seat and con-
trols were mounted on a solid keel. It was common for
the open ‘primary’ to be fitted with a light nacelle
around the cockpit which reduced drag slightly and
allowed it to be termed a ‘secondary’. Slope soaring
flights were possible, though when the wind was
strong enough to give sufficient lift, the air was also
usually too turbulent for the Zogling to be flown safely.
Plans were distributed to gliding clubs and
manufacturers produced Zoglings, or modified ver-
sions, for sale.

A variation of the design was developed at the
behest of Wolf Hirth. Instead of the wooden frame aft
of the wing, a simpler structure of four steel tubes
carried the tail. Drawings for this type found their way
to the USA in 1929, where the National Glider
Association (NGA) was establishing itself. When the
BGA was founded later in the same year, copies of
these blueprints were sent back across the Atlantic as
an act of goodwill by the NGA. The London Gliding
Club obtained a set.

R. F. Dagnall, founder of the RFD Company, already
well established in building balloons and with experi-
ence in airship construction, offered to build a glider
for the London Gliding Club, and he was given these
German/American plans of the modified Zogling to
work with. Dagnall made some detailed changes, alter-
ing all measurements from the metric system to the

Imperial, and produced what he called the Dagling.
The prototype was flown by London Gliding Club
members on 16 March 1930 at Guildford, and was
taken at once to Aldbury, near Tring in
Buckinghamshire, for further operations by the club.

About 28 RFD Daglings were produced during the
following months, and all similar gliders built in Britain
after this were called Daglings, irrespective of their
origin. By 1932, however, Dagnall was heavily involved
in government contract work, so he handed over the
glider business to the British Aircraft Company (BAC),
which had its own primary glider design on the market
as well as some good intermediate sailplanes and a
promising two-seater, the BAC VII. Unfortunately in
May 1933 Lowe Wylde, the founder and chief designer,
was killed when flying the Planette, a powered version
of the BAC VII. Robert Kronfeld, the famous soaring
pilot, left his native Austria and took Lowe Wylde’s
place, and became interested in developing the Drone
powered light aeroplane. Glider building by BAC
ceased.

The changed directions of RFD and BAC gave Fred
Slingsby an opportunity he was quick to seize.
Production of primary gliders virtually identical to the
Dagling began in Scarborough in 1933 and continued
after the move to Kirbymoorside. Sixty-seven were
built before the outbreak of the Second World War. (A
few more Daglings were built by other companies,
some even in post war years.) Slingsby would almost
certainly have been unable to continue without the
fairly steady sales of this type and the repair business
that resulted.

The twin wing spars were solid timber planks set on
edge and the ribs, all alike, were threaded over the
spars before gluing. The extreme leading edge was
covered with a fairing of plywood, the rest with fabric.
Torsional resistance was provided by internal diagonal
struts and wires. The A frame was made of solid
timbers faced with plywood above the wing. The keel,
shod with a strip of sheet steel and with no springing
whatever, was similar, with strong external longitudi-
nal stiffeners. The seat, a piece of heavy plywood with
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minimal hip and back support, was rigidly mounted on
stout brackets above the keel with space below for the
steel torque tube to a bell-crank behind the seat, oper-
ating the aileron cables. The tailplane, larger than that
of the Zogling, was bolted at the ends directly to the
steel tubular supports. The fin, in two separate pieces,
was mounted on the centre of the tailplane with more
wire bracing to keep it upright. The control surfaces
were mounted in the simplest manner, with wide gaps
along the hinge lines.

Solo glider training involved a graded series of exer-
cises, closely supervised by an instructor. Fritz Stamer
and Lippisch of the RRG outlined the process in lec-
tures and in a book which was published in translation
in Britain in 1930. To start, ground slides and low hops
would be made. The bungee, a V of rubber rope, was
laid out with the steel ring at the apex hooked on to the
glider's open hook at the extreme nose. Ropes with
large knots at intervals were attached at the ends of the
V for the launching crew to hold, and one or more
persons would sit under the glider’s tail to hold it back.
All of the bungee crew would be trainees themselves,
and so would learn something from watching others as
well as from their own efforts when their turn came.
The instructor, after briefing the pilot, gave the orders:
‘Walk. ... Run. ..., and the rubber stretched. The force
of the launch was controlled by judging the right
moment to call the final command to the tail crew: ‘Let
go!" The glider would move forward, the ring falling off
the hook as soon as the rubber tension was exhausted.
Depending on the force, the glider would either shde
along the ground for a short distance or take-off and
glide down the gentle incline that was used for such
training. After each attempt, instructor and pupil would
confer before the next trial. After perhaps three or four
such starts, another pupil would take the seat and the
last would go to help with the bungee. Payment, in addi-
tion to club membership fees, was in pence.

As skill and confidence increased, the launches
would be made stronger until hops up to several feet
above ground were achieved safely with short, smooth
glides and landings, after which the Dagling would be
taken to a bigger hill for longer flights until a straight
glide of 30sec was achieved for the A certificate. After
this, the pilot would learn to make turns in both direc-
tions and keep the glider flying for a minute, to gain the
B certificate. The C certificate, requiring a 5min soaring
flight with a safe landing, could be done in a primary
glider, but the pupil usually moved on to something
hetter for this.

With the development of winch launching and auto-
mobile towing, a modified system was used. This could
be managed with a very small number of people, the
instructor, a winch or car driver and two or three
pupils to handle the glider on the ground. The Dagling
was first given a series of extended ground slides by
being pulled along at less than flying speed. This taught
the use of ailerons and rudder quite well, though not in
a co-ordinated fashion. Some Daglings were modified
for this procedure by having most of their wing fabric

removed and being fitted with wheels. (The author’s
own first ‘flying’ experience was on such a ‘Penguin’.)

For the first airborne hops, the tow speed was
increased and it was then largely up to the winch or car
driver to control the situation. With a complete novice
the launch would be very gentle, and power would be
cut almost as soon as the glider left the ground. Once
this kind of hop was managed safely, the launch would
be extended, the glider flying level under tow a few feet
off the ground from one side of the flying ground to the
other. After this, progress would be made by climbing
gently to some height and releasing the cable to glide
down. (By now, releasable couplings as well as the
open bungee hook were fitted to all gliders.) From this
stage it was a matter of doing higher and higher hops
with steeper climbs until turns could be managed. The
requirement of a 60sec flight to complete the ‘B’ usuallty
meant that the pupil would take a launch to several
hundred feet above the ground and make a full ghding
circuit, landing close to the take-off point. The experi-
ence of doing a circuit in an open primary was not
easily forgotten.

That was the theory. By 1930 Fritz Stamer was the
most experienced gliding instructor in the world,
running the Wasserkuppe RRG school with an efficient
organisation, professionally staffed, with workshop
facilities and craftsmen on site to repair damaged air-
craft. The pupil was expected to stay for a whole
summer season, flying (and working on the bungee)
every suitable day. According to Stamer, in 1929 there
were 269 such pupils of whom 121 completed the B
tests. The success rate after several months under
expert guidance was 45 per cent. Those presenting
themselves at the school were perhaps not always very
talented, but they were keen enough to dedicate a
season to the enterprise. The (C soaring test was
achieved by 30 of the best B pilots who stayed for an
extra month; 11 per cent of the hopeful starters.

In the wholly amateur, part-time gliding clubs in
Britain and most other countries, and indeed in most
small German clubs, the RRG school’s modest success
rate was not approached.

The structure of the Dagling was simple, though club
members found it difficult and frustrating to carry out
repairs. Primary gliders were built or bought, broken,
repaired, and broken again. A moderately heavy
landing could cause the landing wires to snap or
stretch, which required careful readjustments. Merely
to rig or re-rig a primary could occupy a group of inex-
perienced people the best part of a morning. Over-
tightening any of the turnbuckles would cause
misalignment. Worn or broken cables required perfect
splicing, which few could do. Broken spars and struts
and cracked plywood had to be repaired with accu-
rately made scarf joints. The tubular tail supports of
the Dagling were not often broken, but they could be
bent or torn from their mountings. Selection of materi-
als and quality of workmanship was no less important
for these flying machines than for any others.

1t is not known how many pupil pilots joined a club,
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did a few trial slides or hops and left for ever in sheer
frustration. Of the 90 clubs listed as active in Britain in
1930, barely a handful survived for a year. Slingsby’s
own initially enthusiastic group at Scarborough got a
mere handful of student pilots to the A certificate and
was in dire straits before 1932. Eventually, amalgama-
tion with the Bradford club, which had itself absorbed
the Leeds group and seen the demise of several others in
the region, led to the formation of the Yorkshire Gliding
Club. With a first-rate soaring site at Sutton Bank, this
was one of the very few that survived and flourished.

It is also clear that many potentially good glider pitots
were scared off by the solo training system, and some
were seriously injured or killed. This continued even
into the immediate post-Second World War years, when
British clubs persisted with solo training. Despite
careful advice by the instructor, almost anything could
happen once the glider began to move. With the
Dagling’s sluggish ailerons and very sensitive elevator, a
nervous trainee could pull up from what should have
been a modest low hop to 20ft or more, stall, drop a wing
and cartwheel, smashing the glider to matchwood.

Trainees airborne for the first time often felt they
had been catapulted far higher than they really were.
They knew only that the control stick should be moved
forward to come down. They often dived back from
10ft to hit the ground hard. The curved keel of the
Dagling was just the right shape to throw the nose up
again on contact, precipitating a series of violent and
very noisy bounces. The unsprung keel and rigid seat
transmitted every bump. A good many people left
gliding sites with aching backs or necks which contin-
ued to give trouble for years afterwards. Shaken and
hurt by such experiences or even by seeing them
happen to someone else, many decided that gliding
was not for them.

More serious and even fatal injuries did happen.
When experiencing ‘negative g’ for the first time, as
Derek Piggott has described, an automatic reflex
response to the sensation causes some pupil pilots to
push the control stick hard forward. The moment of
transition from climbing fairly steeply on the winch
launch to gliding down in a Dagling, if done rather

clumsily, produced exactly this result. Those watching
never knew why some pupils dived vertically, or even
beyond the vertical, into the ground.

The cheapest possible training method was devel-
oped and applied in Germany under the pressure of
financial disaster. It secms clear that if, instead of fol-
lowing the RRG system, gliding organisations had
stretched their capital a little more and purchased two-
seaters with dual controls, the gliding and, more
importantly, the soaring movement, even during a
great economic depression, would have done a great
deal better. Satisfactory two-seater sailplanes did
exist, and although they were more costly in the short
term they would have been cheaper as well as more
effective over a slightly longer period. They would
have been less often broken, more pupils would have
remained in the clubs and succeeded. Income from
flying fees would have been greater. Yet, as remarked
above, it is doubtful if Slingsby Sailplanes would have
survived had there not been a steady trade in new
Daglings, Dagling spares and repairs.

Primary Glider (Dagling) data

Dimensions

Wingspan 10.35m (34ft)
Wing area 15.06m? (162ft?)
Aspect ratio 7.1

Wing section: often stated to be Gottingen 326, but this
does not seem to be correct. The Go 326 was a 1918
Pfalz biplane section, 8.1 per cent thick and quite
unlike that of the Dagling or Zogling wing. The section
shown on the drawing here is taken from the Slingsby
plans.

Length o.a. 5.45m (17ft 10%in)
Weights

Tare 82kg (1801b)

Flying 173kg (3801b)

Wing loading 11.5kg/m* (2.351b/ft*)

A Dagling-type primary glider in Australia, probably built by
the Larkin Aircraft Co of Melbourne in 1930. The design dif-
fered in minor details from the RFD product.
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An RFD Dagling at Balsdean, near Brighton, in October
1931, when the BGA held a glider meeting on the South
Downs. The pupil pilot is Barbara Siever, probably a member
of the short-lived Brighton Gliding Club.
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Serious accidents did happen. The wreck of a nacelled
primary, apparently on the hill at Dunstable. (Charles E.
Brown. RAF Museum. Hendon, neg No. 5835-12)

' . . Captain Hope inspects the RFD Dagling at Balsdean in
Slingsby Type 3 Primary with the Golden Eagle emblem at  October 1931. The sailplane in the background is Bill
Dunstable. The Falcon 3 two-seater is approaching to land  Manuale Rractad Wean

in the background.
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ASsembling the Frimary in the Scarborough tram sheds. The

inadequate working conditions are obvious. (Slingsby

collection) In the tram shed Slingsby himself works under the wing as
one of his workers varnishes the leading edges. The cover-
ing fabric was usually madapolam, a lightweight cotton
material, doped and varnished. (Slingsby collection)
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Primary glider in flight. (A. E. Slater)

A nacelled primary glider in flight. The shape of the nacelle is
slightly different from that of the standard Slingsby design.
The glider was built by the Hawkridge Aircraft Co at
Dunstable in 1947. (M. Simons)

A Slingsby Type 3 primary glider in flight in 1940. It was
recognised that cadet pilots could be trained on gliders and
the RAF investigated. This led eventually to the Air Training
Corps gliding programme.
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Slingsby nacelled primary with

rounded wingtips at Dunstable.
(A. E. Slater)

Harold Holdsworth, ground engi-
neer of the Yorkshire Gliding
Club from 1934 to 1939, at the
controls of a Slingsby Type 3
Primary glider in  1936.
(H. Holdsworth)
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Type 4,
the Falcon 3

Birmingham stockbroker Espin Hardwick was so
enthusiastic about his modified Falcon single-seater
that in 1934 he persuaded Slingsby, with promises of
financial support, to build a two-seat version. It is most
unlikely that Slingsby himself would have originated
such a project. The structure of the Falcon was not
straightforward, and even if he had conceived of a two-
seater, which he might have done, there were simpler
models that could be built under licence or copied,
such as the Kassel SK-3 Hercules, well known in
Yorkshire, or even Rex Stedman’s homebuilt two-
seater TS-1, christened City of Leeds, which emerged
in July 1934 and soared successfully. But what
Hardwick wanted was, so far as either of them knew,
the first two-seater sailplane in the world with the seats
arranged side by side. Until this time two-seat gliders
all had tandem seats. The only exception was a biplane
which had been flown in 1922 by Anthony Fokker.

Slingsby admitted that the transformation of the
solo Falcon was a formidable job, for he had to work
on the drawings single-handedly and had no previous
experience of aircraft design. He pored over his
drawing board for several months, often late into the
night, and sent his plans to the BGA technical commit-
tee for stress checking before the end of the year.
Unlike the Stedman project, BGA approval was given
without the need for any modifications. Work on the
Falcon 3 then began in the factory sheds in
Kirbymoorside, rented at very low rate from the owner,
Major J. E. D. Shaw, who also owned the adjacent agri-
cultural engineering works.

In almost every respect the two-seater was simply an
enlargement of the original Lippisch Falke, the wing
area and span being increased to retain a wing loading
not too much more than that of the single-seater while
keeping much the same general proportions. The pro-
files, sweepback and washout angles, and even the
little ‘gull’ kink in the wing, were all the same as those
of the single-seater. The wingtips were rounded like
those of Hardwick’s Falcon 2, but the prototype fuse-
lage, widened to take two seats under the wing, was
fabric covered aft of the cockpit. The only other sub-

stantial change in layout was the addition of a rectan-
gular centre-section of wing on a cabane of four verti-
cal struts, cross-braced with wires, with carry-through
spars. The main wing panels were attached individu-
ally with horizontal pins to this centrepiece. The gaps
on either side of the centre section were faired with
plywood strips.

Slingsby would probably have seen drawings of the
German Falke R Va, an improved version of the
Lippisch Falke which had adopted a similar layout and
rigging system. Also, in 1933 information was pub-
lished in the journal Sailplane and Gliding about the
German single-seat Superfalke, with a stretched
wingspan of 16.8m (565.4ft), nearly as much as the
Falcon 3 turned out to be. Evidently there was nothing
seriously wrong with the idea of an enlarged Falcon,
though it cannot have been reassuring to read, a few
months later, that the Superfalke had broken up in the
air while on aero tow. This, however, was explained by
pointing out that the elevator had been of the all-
moving or ‘pendulum’ type, sensitive to clumsy han-
dling by an inexperienced pilot.

There was nothing wrong with the Falcon 3 when
Hardwick took delivery of the prototype in May 1935.
All the safe stability and handling characteristics of the
Falcon 1 were retained, although the big sailplane was
heavier on all the controls. The performance was
surprisingly good, and Slingsby received orders for
more. The later ones had fuselages covered entirely
with plywood, and to improve the upward view trans-
parent plastic strips were used instead of plywood to
fair the gaps in the wing roots. The centre section, too,
was provided with celluloid transparencies, though
these did not last long in service and were usually
replaced by doped fabric like the rest of the wing.
Drop-off dolly wheels were fitted to facilitate ground
handling and take-off. After these and some other
minor modifications another eight Falcons were pro-
duced, seven to orders from all the leading British
clubs, and one exported to Belgium. The last of the line
was added to the BGA register in December 1938.

Five British sailplanes, including a Falcon 3, went to
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Murray (left) and Fox after setting the two-seater duration
record in the Falcon 3 at the Wasserkuppe in 1937. The
registration letters G-AAAE were allocated only for the over-
seas trip. The contest number 19 was painted on the nose.
(Slingsby collection)

the first international championships, held on the
Wasserkuppe in July 1937. The Falcon pilots were W. B.
Murray and J. S. Fox. The Fédération Aéronautique
Internationale (FAI) had only recently instituted a
special record category for two-seaters, and Murray
and Fox on 12 July made a flight of 9hr 48min which
was recognised as the first record in the new category.
(A solo duration record of more than 36hr had been set
by Schmidt in 1933, so no great fuss was made.)
Austrian and German pilots soon reclaimed the
record. By the end of June 1938 it exceeded 21hr.
Murray broke it again, with J. S. Sproule, during the
British national competitions at the London Gliding
('lub site at Dunstable. The ¢lub Falcon 3 was launched
by winch just after 4 a.m. on 9 July to soar back and
forth in the slope lift all day and into the night. The
pilots took turns to fly and were helped by moonlight,
the sidelights of spectators’ cars along the hill top and a
searchlight directed on to the windsock outside the
hangar. The landing, aided by car headlights, came
after 22hr 13min. A great deal of public interest had
been aroused by radio news bulletins during the flight,
and Murray and Sproule were welcomed by a crowd
and subjected to interrogation by the press. As an
international record this, too, did not last long. German
pilots raised it to more than 50hr by the end of the year.
By any standards the Falcon 3 was a remarkable
sailplane, well liked, spectacular in appearance, yet
based on a 1929 original design obsolescent, in
German eves at least, before it was even built.
Nonetheless, it is a pity that more were not produced at
a time when the British gliding movement could and
probably should have used two-seaters much more
svstematically for ab 7nitio pilot training. The regular
use of these practical, soarable, safe if rather ponder-
ous two-seat sailplanes would have benefited the
British clubs greatly if the solo training system had
been less entrenched. Some fortunate trainees did
occasionally get some extended soaring experience
with an instructor, but the Falcons. though immensely
popular for joyriding, were rarely used as they might

Murray (left) and Sproule in the Falcon 3 at Dunstable on the
occasion of the 22hr two-seat duration record in 1938. Note
the external aileron drive cables, transparent panels in the
centre section, and crossed wire bracing behind the cockpit.
(J. S. Sproule)

have been. It was said that the stability of the type was
such that a pupil could not gain as much as might be
learned from a less docile aircraft. Even so, most
pupils, given the chance, would surely have preferred
to fly safely with an instructor alongside rather than
beating Daglings to pieces in a seemingly endless
series of more or less shattering ground hops.

The Falcons remained in service with the clubs until
the Second World War. One was written off in a crash
before the rest were impressed, along with many other
gliders, for use by the ATC. It is not clear how many
survived, but in 1944 the BGA magazine Sailplane and
Glider reported that four or five remained serviceable.
One of the last was severely damaged in a ground-
looped landing at Bramcote Royal Naval Air Station,
near Nuneaton, Warwickshire, in 1947. This was during
the first post-war national championships, although
the Falcon was not competing. Rumour has it that two,
or parts of two, were burned in South Wales in the early
1960s.

Falcon 3 data

Dimensions

Wingspan 17.69m (58ft)

Wing area* 27.4m? (294.8ft*)

Aspect ratio 11.4

Wing sections:
Root Gottingen 535 modified
Mid-aileron Special reflexed profile
Tip Symmetrical

Length o.a. 6.74m (22ft lin)

Weights

Tare 227kg (5001b)

Flying 408kg (8991b)

Wing loading 14.9kg/m? (3.051b/ft?)

* The wing area given here was estimated from the
factory drawings. It differs from figures previously

stated, with consequent variations in aspect ratio and
wing loading.




Falcon 3_in ATC paint scheme taking a winch launch somewhere in England. Note the apparent gap at the wing root was
closed with transparent plastic. Signs of wing damage and repairs may be seen.

‘ o The Falcon 3 at the hangar door at Dunstable. The building
Assembling a Falcon 3 in Slingsby’s factory in was designed by architect and glider pilot Christopher
Kirbymoorside village. (Slingsby collection) Nicholson and is now the subject of a preservation order.

The Slingsby Type 4 Falcon 3 at Dunstable in July 1937 prior
to competing in the International Championships in
Germany. The official registration letters were added for the
trip.
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Type 5,
the Grunau Baby 2

More examples of the Grunau Baby were built than of
any other type of sailplane before or since (discounting
primary gliders, which were not intended for soaring
and so were not strictly termed sailplanes). There was
mass production in Germany until 1945, and in other
European countries under German occupation during
the Second World War. Fairly reliable factory records
suggest that at least 4,000 were produced between
1931 and 1945, though more than twice this total has
been claimed. Production figures for other outstand-
ingly successful types such as the Ka 6 series, reached
nothing like these totals.

The Grunau Baby was also built from plans and kits
by amateurs all over the world, and under licence in
almost every country where there were any glider
manufacturers. Substantial numbers of various marks,
sometimes disguised under new names, were produced
in Sweden, Switzerland, France, Spain, Yugoslavia,
West Germany and Britain in the post-war period.

The Grunau Baby 2 became the Slingsby Type 5.
About 15 were built at Kirbymoorside between 1935
and 1939, some for export, and an unknown number of
kits was also produced. Others were built in Britain
from plans during the same period.

Grunau, renamed Jesow after 1945, is in Silesia,
which today remains part of Poland. The village is a
strassendorf, a simple row of cottages along each side
of the country road, typical of the area. Nearby was
Hirschberg (Stag mountain), now called Jelenia Gora,
on the margins of the Riesengebirge Highlands. In
1923, on the slopes close to the village, Silesian gliding
enthusiasts established a gliding school, and they
invited Gottlob Espenlaub, a cabinetmaker who had
made a reputation as a sailplane builder and pilot, to
join them and take charge. He brought with him
Edmund Schneider, another qualified craftsman.
Espenlaub moved on after three years, but Schneider
married a local girl and remained. The glider factory
was established in 1928, trading as Edmund Schneider,
Grunau, or ESG. At first the chief business was build-
ing and repairing Grunau 9 primary gliders, but
Schneider designed several successful sailplanes, the

designs being numbered according to the year. Early in
1931 came the ESG 31 Stanavo. This was a relatively
simple and inexpensive strut-braced sailplane for the
American pilot Jack O’Meara, named after a brand of
aviation fuel marketed in Europe by the company
O’Meara represented, Standard Oil of New Jersey. The
Stanavo attracted favourable attention at the
Wasserkuppe competitions, although it was not
intended to compete with the very superior and costly
sailplanes flown by the recognised champions.

The first Grunau Baby was a smaller version of the
Stanavo. Its wing, of only 12.87m (42.2ft) span had a
planform similar to that used by the sailplanes of the
Akaflieg Darmstadt (Academic Flying Group of the
Darmstadt Technical University). A series of advanced
soaring craft, the Darmstadt 1, Westpreussen, Lore,
Musterle, Schloss Mainberg and others, had emerged
from the Darmstadt school. All had fully cantilevered
high aspect ratio wings of about 16m (52.5ft) span. A
few years previously the advantages of elliptical wings
had been proved by Ludwig Prandtl and his staff at
Gottingen University, and the Darmstadt sailplanes
achieved a very effective compromise with this ideal
planform. The inner half of the wing had constant
chord, but the outer panels tapered, the trailing edges
curving to approximate an ellipse.

Although the Grunau Baby was not expected or
intended to perform as well as these more expensive
aircraft, and was strut-braced, Schneider followed the
fashion. Such wings were not too hard to build, and
were more efficient than the plain rectangular form
preferred for primary gliders. The profile, Gottingen
535, well tested in Prandtl’s wind tunnel and proved in
practice on earlier types, extended unchanged from
the wing root to the inner end of the ailerons. From
there the section changed progressively to a thin sym-
metrical form. To prevent tip stalling, negative twist, or
washout, was introduced. Viewed from the rear, the
trailing edge swept upwards gradually towards the tip,
the laminated wood trailing edge member being
curved in two dimensions. The ailerons required
careful jigging during assembly, but this was the only
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complicating feature of an otherwise simple wing. A
small amount of dihedral was built in, because all of
the taper in thickness was on the underside.

The monospar wing structure also followed the lead
set by the most efficient sailplanes. Baltic pine was
used for the spar flanges, with plywood shear webbing
between. The entire leading edge was covered with
birch plywood glued to the ribs and directly to the
upper and lower flanges of the spar to form a complete
tube of D cross-section. Sub-ribs ahead of the spar pro-
vided additional stiffening for this stressed skin, which
resisted all the torsional loads. Aft of the mainspar the
unsupported wing ribs of the centre section could
sometimes distort under the tension of doped fabric
covering. To stiffen them laterally, linen tapes were
woven, criss-cross fashion, between the rib booms.

The simple wooden struts allowed the wing to be
light and simple yet strong. ['p and down loads were
transferred by the struts to the base of the main fuse-
lage cross frame, so there was no need to carry
massive bending stresses through the wing root itself,
which would have required a greatly reinforced
mainspar and elaborate steel fittings at the junction.
The attachments to the top of the main fuselage frames
were simple steel pins, one at the mainspar position,
one near the leading edge and one at the end of the
short rear diagonal spar. All of the pins, including those
holding the struts, were prevented from sliding out by
plain washers and safety pins. In 1931 the need for
spoilers or airbrakes for sailplanes had not been real-
ised, and the first Grunau Baby had none.

The Baby's fuselage was of hexagonal cross section,
and comprised a series of light cross-frames linked by
six longerons with a plywood skin forming a box. The
cockpit was open, lacking any kind of enclosing
canopy or windscreen. At this time it was considered
most undesirable for the sailplane pilot to be shielded
from the airflow. Airspeed indicators were rarely fitted,
so much had to be judged by the feel of the wind on the
pilot’s face. Little attention was given to comfort. The
seating position was bolt upright and the seat itself no

more than a flat board.

The landing gear, as usual for the period, was a
rubber-sprung skid, laminated in ash. An open hook for
bungee launching was mounted on the front skid fitting.
The front skid attachment, a single bolt through the keel
longeron, proved a source of weakness which persisted
through all the later versions of the type. A landing with
drift could be relied on to split the skid at the front and
bend the attachment bolt or even tear it out of the longe-
ron, necessitating a tricky splicing job on this curved
member. Later, when winch and aero towed launches
were more common, it was easy to fit the Grunau Baby
with a more sophisticated tow release.

The tailplane, fabric covered and with internal diago-
nal bracing, was held on to the rear fuselage frames by
two vertical bolts and braced with simple steel tubular
struts. A minimal fin and sternpost provided the attach-
ment for the aerodynamically balanced rudder. All of
the controls were operated by stranded steel cables

running over pulleys, except for the steel torque tube
under the pilot’s seat and two vertical pushrods in the
fuselage to drive the aileron bellcranks.

Soon after the prototype was completed in 1931 Wolf
Hirth, already famous among the gliding community
and recently returned from some extraordinary
soaring flights in the U'SA, came to Grunau to manage
the training school. (Among his pupils was to be a girl
from Hirschberg called Hanna Reitsch.) Schneider
showed Hirth the new Baby. Not foreseeing the mis-
understanding this was to cause, he obtained permis-
sion to use Hirth’'s name in support of his sales
campaign. Although the glider had been completed
before he saw it, many subsequent reports wrongly
credited Hirth with the design, despite the fact that he
was in the USA when Schneider was building the
prototype. The association nevertheless did a good
deal for the Grunau factory.

The Grunau Baby proved popular, and before long
several were being turned out every week for sale to
clubs all over Germany. Six were entered for the 1932
Rhon competition, at which one of Schneider’s other
more ambitious sailplanes suffered structural failure
in flight, killing the pilot. Realising that he needed more
help with stressing, Schneider persuaded Emile Rolle,
a qualified aircraft engineer, to work for the firm.

Rolle undertook a substantial redesign of the
Girunau Baby, improving and strengthening it in every
respect. The result was the Baby 2, which emerged
early in 1933. The span was increased to 13.5m
(44.28ft). The fuselage, which previously had a straight
back, was given a down-sweeping curve which
improved the airflow over the tail, and the tall, angular
rudder was reduced in height.

The cockpit of the Grunau Baby 1 was never
comfortable, and Rolle did little to improve it. Yet on 3
April 1933 Kurt Schmidt took off in a new Grunau Baby
2 over the East Prussian sand dunes. The stiff breeze
sweeping in from the Baltic provided continuous slope
lift all day, all night and into the next day. Schmidt
remained airborne for a new world duration soaring
record of 36hr 36min. Such an event made headline
news in those days, and the pilot and his aircraft
achieved immediate fame. The order book at Grunau
remained full for the next decade.

As a club sailplane the Baby handled well and safely,
and it was robust enough to perform simple aerobatics
and to withstand occasional heavy landings. It per-
formed quite well enough for inexperienced pilots to
attempt their first cross-country thermal soaring, and
in the following years many used the Grunau Baby to
complete the Silver (" badge tests, which had been
introduced in 1930: a duration flight of 5hr, a soaring
ascent of 1,000m (3,280ft) and a cross-country distance
of 50km (30 miles). The 5hr flight was about as much as
most pilots could stand in a Baby, even with ample
cushions. Admiration for Schmidt’s duration record
increased as the years went by.

In England, Louis Desoutter, a member of the
London Gliding ('lub now established at Dunstable,
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began building a Grunau Baby 1 in 1932. In June 1934
Desoutter was fatally injured in an accident to a
Dagling primary glider (a flying wire broke) before
completing the project, and the Baby was finished by
Slingsby in Yorkshire. This was probably Fred
Slingsby’s first chance to study the design closely,
though at least one imported Baby 2 was already flying
in Britain at this time. Desoutter’s Baby was returned
to Dunstable to make its first flights as a club sailplane
there on 30 December 1934. Its success was immedi-
ate, especially since Desoutter, a superb craftsman,
had used ball bearings in place of plain pulleys in the
control circuits, making the aircraft extremely pleas-
ant to fly. The London Club asked Slingsby to supply
another Grunau Baby and an order also came from
Alan Cobham, who incorporated some gliding in his
National Aviation Day displays. Slingsby negotiated a
licence from Schneider, and production of the Grunau
Baby 2 began at Kirbymoorside immediately.

Cobham took the first one, employing Eric Collins,
the best sailplane pilot in Britain at the time and the first
British Silver C pilot, to fly it. Tragically, in a display at
Upwood, Cambridgeshire, on 30 July 1935, Collins
unwisely attempted an outside loop. The Grunau Baby
had not been designed for inverted manoeuvres of this
sort, and the wing collapsed. Although Collins had a
parachute he did not use it and was killed.

The London Club took delivery of their Slingsby
Grunau Baby 2 soon after this disaster. It was very
successful, operating with the club fleet alongside the
Desoutter Baby. Other clubs and private owner groups
soon followed the Dunstable lead.

The market for sailplanes in Britain was not large.
The relatively small total of Grunau Babies coming
from Kirbymoorside during the next few years may be
explained partly by the fact that Slingsby was very
soon offering other types of sailplane in direct
competition with the Baby. The first Kirby Kite was
already under construction before the London Gliding
Club received their Grunau Baby 2. Before long
Slingsby was also offering the Type 7 Kadet and Type 8
Tutor, which were, in Britain, destined to take over the
Grunau Baby’s role and were cheaper.

On 31 July Angus O. Pick set a British duration
record of 13hr 27min in a Slingsby Grunau Baby at
Sutton Bank during an ‘advanced course’ held by the
Yorkshire Gliding Club. During this flight he witnessed,
from above, a mid-air collision between another
Grunau Baby and a Scud 2. The Scud, flown by W. R.
Horsfield, lost its nose, leaving the pilot’s feet dangling
in mid-air, but he was able to land in trees and climbed
down unhurt. The Grunau ‘fluttered down like a piece
of paper, for its tail was nearly off’, but the pilot, Billy
Sharpe, also escaped injury.

Perhaps the most remarkable flight made in a
Grunau Baby in England was the climb to 11,140ft
(3,398m) by Noel McClean in June 1939 in the Helm
Wind wave over Cross Fell. The cold was intense in the
open cockpit, and contraction of the cables in the low
temperatures caused all the controls to become

extremely stiff. Getting the Baby 2 down without any
type of spoilers or dive brakes proved extremely diffi-
cult. Drifting back to the downward side of the wave
would have dumped the sailplane far from home in
rough country, as had already happened to another
pilot. McClean rightly flew on the upwind side of the
cap cloud, but getting down through the upcurrent was
almost impossible. Steep sideslipping was the only
way the sailplane could be forced to lose height
without gaining excessive airspeed. McClean landed
safely at last, but held the record for only a few weeks.

In Germany, development continued. A little more
span; revised, narrower ailerons; spoilers and an
improved cockpit enclosure with canopy and wind-
screen at last, appeared on the Grunau Baby 2A, and
the elevator was redesigned. Subsequently the Grunau
Baby 2B became the standard training sailplane
adopted by the National Socialist Fliegerkorps to train
many thousands of Hitler Youth pilots. It had powerful
air brakes of Schempp Hirth ‘parallel ruler’ type, and a
droppable wheeled dolly for take-off. Probably more
of this variant were built than of all the rest put
together. Derivatives of the Baby 2B were produced in
considerable numbers outside Germany after 1945.

Edmund Schneider was forced to flee westwards
with his family in 1944, losing his factory. He neverthe-
less designed the Grunau Baby 3, which had a slightly
simplified wing, doing away with the redundant front
fuselage attachment fitting, and more washout. A
landing wheel was built-in, and the cockpit was
improved. The type was built under licence at
Poppenhausen by Alexander Schleicher.

Schneider and his two sons, Harry and Edmund
Junior, moved to Australiain 1951, and the Grunau 4 and
4B were manufactured in Adelaide. These were really
quite new designs, only the name carrying on the old
tradition. Harry Schneider continued the business after
his father’s retirement. Edmund senior died in 1968.

Although the Slingsby factory was responsible for
the reconditioning and repair of some Grunau Baby
2Bs, in the immediate post-war period, there was no
further production of the type at Kirbymoorside.
Elliotts of Newbury stepped in, producing about 50
examples of the EON Baby, with a wheel and enlarged
cockpit.

Grunau Baby 2 data
Dimensions
Wingspan 13.5m (44ft 6in)
Wing area 14.5m? (156ft?)
Aspect ratio 114
Wing sections:
Root Gottingen 535
Tip Symmetrical
Length o.a. 5.68m (18.6ft)
Weights
Tare 160kg (3521b)
Flying 250Kkg (5501b)
Wing loading 11.4kg/m?2 (2.341b/ft?)
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The London Gliding Club’s Grunau Baby 2 outside the club-
house. It was finished in clear dope and varnish. The
competition number 6 and the Slingsby golden eagle trade-

A Grunau Baby 2 bungee launched at the Wasserkuppe in
the 1933 competitions. A windscreen has been fitted to this
example and some instruments are carried, as indicated by
the venturi and pitot tube on the front fuselage decking.
Others of the type are visible on the ground. The markings
were typical of the year in which Adolf Hitler came to power.

Typically, the Grunau Baby 2 was flown without any wind-
screen or cockpit canopy. This example is in Australia. (The
Age, Melbourne)

mark appear on the rudder. The sailplane behind the Baby is
a Rhénbussard. (A. E. Slater)

The sailplane was finished in clear dope and varnish, and
the registration number 6 indicated the Silesian region. The
swastika appeared on the port side of the rudder only. On the
starboard side at this time the Imperial German Tricolour
appeared. Only after 1937 did the swastika appear on both
sides. (E. Schneider)




A Grunau Baby 2 flying in England in 1938. (A. E. Slater)

The Desoutter Grunau Baby 1 flying at Dunstable. Note the
straight-backed fuselage and tall rudder. A diagonal bracing
wire ran from the strut fitting on the wing to fittings on the
front fuselage frame. (C. Brown)

=

-

A Grunau Baby 2A in Yugoslavian colours. Note the revised
form of elevator and cockpit canopy, but the absence of air
brakes.

Last of the line. A Grunau Baby 4 on winch launch at
Waikerie, South Australia, in 1957. The wing was completely
different in both section and plan view, and the fuselage with
a fully-enclosed cockpit, bore little relationship to the original
Baby. (Courtesy Adelaide Advertiser)
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Hjordis

The Hjordis, named after the heroine of a Norse saga,
made its first public appearance at the BGA competi-
tions at Sutton Bank in August 1935. This completely
new British sailplane had been test flown and made its
first soaring flights just before the competition. It was
designed by Sqn Ldr Mungo Buxton of the Royal Air
Force. Buxton, in partnership with Philip Wills, placed
the order for its construction with Slingsby in 1934, but
for some reason it never acquired a Slingsby type
number. The drawings supplied by Buxton showed all
the main features of the proposed aircraft, but most of
the details remained to be worked out. A good deal was
evidently done in the workshops and never fully com-
mitted to paper. Only one of the type was built.

Buxton was well known to British glider pilots
through his successful soaring flights and articles,
some quite technical, in Sailplane and Glider. He used
the pen name ‘Kentigern’. Wills was Britain’s second
‘Silver C’ soaring pilot, with many outstanding soaring
flights to his credit.

The Hjordis was greeted with astonishment. It
invited comparison with two other sailplanes well
known in Britain but imported from Germany. The
Rhonbussard, designed by Hans Jacobs, was small
with a rounded but rather dumpy fuselage and an open
cockpit under the leading edge of the high-mounted
wing. It was rather like a version of the Grunau Baby,
but improved with a rounded fuselage and cantilever
wing. It had the same wing section. The Rhonadler by
the same designer was larger, spanning over 17m (566ft)
and having a very strongly tapered cantilever wing
mounted on a low pylon above a streamlined fuselage.
The cockpit was fully enclosed. Its reputation was
already established, since in the expert hands of the
late Eric Collins it had broken the British cross-
country distance record. The type was known to be
very popular with clubs in Germany and, like the
Rhonbussard, was in factory production there.

The Hjordis had a cantilever wing of unusually high
aspect ratio, strongly cambered and very thick at the
root, mounted on a very tall, narrow pylon above an
exceptionally refined fuselage. Spanning just over

15.56m (51ft) the wing had a slight anhedral angle.
Viewed from the front, the undersurface of the wing
was flat from tip to tip. The taper in thickness resulted
in the upper side of the wing descending. This very
unusual feature was never explained by Buxton, but he
may have thought it would improve response to the
lateral controls. The cockpit looked unbearably
cramped. A cartoon published in Sailplane and Glider
suggested that Philip Wills, the pilot, ‘does not clamber
into the cockpit, he just sits down and has Hjordis
wrapped round him'. Wills was very tall but, fortu-
nately, slender. The transparent canopy must have
seemed almost claustrophobic. There was a small
wheel on the control column instead of the familiar
stick to operate the ailerons, as there was insufficient
room to move a joystick laterally.

Buxton had made a careful study of the latest
German high-performance sailplanes, most of which at
this period were very large and expensive, with wing
spans usually of 19 or 20m (62-66ft), even reaching 30m
(98ft) in the case of the Awustria built for Robert
Kronfeld. In straight flight there was no doubt about
the superb performance of these large sailplanes, and
they were magnificent for hill soaring, gliding from hill
to hill at relatively small heights, but there were doubts
in some minds about their controllability. Circling in
small and feeble thermal upcurrents might be beyond
them. Experiments were going on at Akaflieg
Darmstadt with the Windspiel, a very small, light
sailplane, and in Britain there was the little Scud 2
designed and manufactured by L. E. Baynes. Wills and
Buxton had done well with a Scud they had owned.

The German monsters were heavy and cumbersome
on the ground, requiring substantial numbers of people
to rig them and drag them to the launching point and to
de-rig them after an outlanding. Buxton had in mind
the needs of private-owner syndicates who would
operate with minimal crew. e aimed to achieve the
best possible soaring performance with a relatively
modest wing span. A tapered planform was necessary,
both to cut tip vortex drag and to ensure adequate
depth of spar to accommodate bending loads at the
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inner end of the cantilever wing. This was exemplified
by the Rhonadler. which had a taper ratio of more than
5:1, i.e., the tip chord was less than one fifth of the root
chord. The taper of the Hjordis wing was fairly pro-
nounced, the ratio being about 4:1, not as extreme as
that of the Rhonadler.

Compared with a rectangular wing plan, taper
reduces the induced aerodynamic downwash over the
outer parts of the lifting surface, so the narrow outer
panels meet the airflow at a high aerodynamic angle of
attack. The tips tend to stall before the wing root, a
common cause of spinning accidents when approach-
ing to land. All sailplane designers were well
acquainted with this problem. On the Rhonadler, large
amounts of negative wing twist or ‘washout’ were used
to ensure that the tips did not stall early. Hjordis incor-
porated similar ideas.

The choice of the thick, strongly cambered
Gottingen 652 section for the wing root of Hjordis was
influenced by the successes of the famous Fafnir
sailplane designed by Alexander Lippisch, and by the
refined Kakadu of the Austrian Dr Kupper, who also
designed the huge Austria. All used the GO 652, and L.
E. Baynes had also proved it successfully on the Scud
2. The Rhonadler root section was a modified version
of the same profile.The section at the mid semi-span
position was one Buxton's own devising, thinner and
the profile changed gradually to RAF:332 at the extreme
tips. The layout was cleverly devised so that, geo-
metrically, the base lines from which the various pro-
files were plotted remained in alignment. Buxton
pointed out that the wing could be built on a flat bench,
somewhat like a model aeroplane wing on a simple
building board. Each rib would touch the flat surface at
{wo points and would automatically be at the required
rigging angle, no complicated blocking up or jigging
being needed. Because of the gradual variation of
camber and thickness there was 6° of aerodynamic
washout, although geometrically there appeared to be
none. This stratagem was entirely successful, and tip
stalling was never a problem with Hjordis. It was found
impossible to make the sailplane spin.

The main wingspar was necessarily massive, the
flanges laminated in spruce with plywood shear
webbing and hefty steel fittings with horizontal pins to
attach the wings separately to the fuselage pylon. A
lighter rear spar carried the ailerons. The ribs, with
narrow spruce booms and substantial plywood webs
to stiffen them. were spaced at a pitch of 8in (203mm).
This was less than usual, but obviated the need for
intermediate sub-ribs ahead of the main spar. The most
unusual feature of the wing was that it was covered
with plvwood back to the auxiliary spar, when the
usual practice at this time was to usc ply skin only
around the leading edge and cover the rest with doped
fabric. The advantages of the extended stressed skin
were that the aerofoil section was more accurately pre-
served and the wing was very much stiffer in torsion.
The total weight of the aircraft was considerably

increased, and unlike most sailplanes of the period the
plywood covered areas were painted, which added a
few more pounds. The colour was light grey, or
turquoise grey according to some accounts, rather
than white. The extra weight of the paint was not sig-
nificant. Buxton’s calculations suggested, in any case,
that a high wing loading was desirable for cross-
country flying, providing everything possible was done
to reduce drag. The fabric covered areas were clear-
doped and varnished, which was orthodox practice.
After assembly, the gap between the wings was closed
with a light plywood fairing.

The fuselage was a nearly perfect cigar shape with
only slight downward droop of the form near the nose.
The usual semi-monocoque structure was employed,
with four main longerons supported by circular cross-
frames and a complete plywood skin. The tall pylon
was based on two very robust vertical spars connect-
ing the wing fittings directly to the main skid attach-
ments. Buxton had seen various types of accidents to
sailplanes with pylon-mounted wings. In some cases,
when a tip dragged on the ground during a landing, the
wing could twist completely off the fuselage. In a
touchdown with a little sideways drift, the fuselage
might be torn off and rolled under the wing. Minor
errors of judgement could thus become bad accidents.
The Hjordis pylon was stressed to withstand a side
load of half a tonne applied at the skid, and 50kg
(1101b) dragging force applied at the wingtip.

The tailplane was of the all-moving type, mounted
part way up the triangular fin. Buxton again was influ-
enced by German experience. Some sailplanes with
tailplanes mounted too low had been damaged with
catastrophic results when the elevator touched rough
ground on take-off. Giinther Groenhoff had been killed
at the Wasserkuppe in such an accident in 1932.
Hjordis had a large rudder with only a little aero-
dynamic balancing.

After the end of the 1935 BGA meeting, the editor of
Sailplane and Glider reported that the new sailplane
‘seems to have a simply phenomenal performance’.
Wills carried off the de Havilland Cup for height gain
and the Manio Cup for a pre-declared out and return
cross country flight of 38km (2:3.5 miles).

All was not entirely well, however. One minor
problem was discovered early and easily corrected.
The wing itself, though torsionally stiff, was too flex-
ible in bending near the tips. After landing, a sailplane
tilts over until the wingtip on one side touches the
ground. The flexibility of the outer spars allowed the
underside to be pressed down on to the surface for
some distance, so any stones readily punctured the
thin skin. Re- skinning with heavier plywood was nec-
essary. Philip Wills wrote: ‘Quite soon it became appar-
ent that designers have paid too much attention to
aerodynamic form and far too little to the shape of the
human behind and the needs of the human frame’. He
was giving an account of the flight he made in July
1936, which, unpleasant though it was for him, broke
the British distance record, 167km (103.5 miles) from
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Dunstable to the coast south of Lowestoft. ‘The sun
beating into the cockpit through the minute talc roof
soon gave me a splitting headache. Constant circling
and hard work rapidly transformed this into a sick
headache. Then came a thirst like the Sahara, closely
followed by cramp.’ Relief came only when he ‘burst
thickly out of Hjordis’ and sensed ‘the fresh, cool smell
of the sea.” Additional vents were cut. The cramps were
reduced a little by chopping out half-moon shaped
pieces on either side of the canopy. From this time
Wills flew Hjordis with his shoulders sticking out into
the breeze.

Buxton himself admitted that the controls were not
good. The elevator was too sensitive, and without a
trim tab at high speeds the load on the stick was too
great. The ailerons were also unsatisfactory. They
lacked diagonal stiffeners and so deflected several
degrees at the ends under load, giving poor control.
The fin was too small. More directional stability was
needed.

Probably most serious of all, the Hjordis had no
spoilers or airbrakes. Philip Wills was beginning at this
time, as he put it, to nibble nervously at clouds, and he
had fitted some gyro instruments. On his first serious
attempt to circle up blind inside a cumulus, at an
Easter meeting in Derbyshire, he lost control within a
minute or two. The airspeed indicator went twice
round the dial and he ‘burst out of the cloud base in a
dive rather over the vertical’ with the Hjordis ‘bellow-
ing like a bull in considerable pain’. The sailplane did
not break up, probably owing to the good torsional
resistance of the plywood skinned wings.

It had originally been intended to fit an airbrake. The
idea was to make the rudder in two pieces, split like a
clamshell along the hinge line. When right or left
rudder was applied in the normal way, the two
clamshells would move together to the same side. To
brake, both of the pilot’s feet would be pushed forward
and the two shell halves would open out in opposite
senses to create high drag. This rudder brake was
never fitted. Buxton wrote that among so many new
developments this seemed just one too much. In any
case a similar notion had been tried, and had failed, on
Kronfeld’s Austria. In a spiral dive in cloud similar to
that in which Wills found himself, Kronfeld discovered
it was impossible to operate the opposed rudder
braking system against the very great loads arising
from the high airspeed. The Austria broke up and
Kronfeld had to bale out.

Apart from the dangers of cloud flying without air-
brakes, it was a pity that the Hjordis was without even
elementary spoilers for landing. Wills damaged it many
times because there was no reliable way of getting
safely down within a reasonable space. Sideslipping,
turning the entire fuselage at an angle to the airflow,
could help during the early phases of a landing
approach, but the wings had to be levelled well before
touchdown. Skimming a few feet off the ground, some
extra drag could be created by fishtailing; using the
rudder to yaw the aircraft from side to side. This also

had to stop before landing. On levelling out and
straightening up to flare-out, just when high drag was
needed, it was reduced because of the proximity of the
ground and its restraining effects on the induced
downwash. After a cross-country flight Hjordis would
float and float and float across a small field until it hit
the upwind boundary or until the pilot deliberately
ground-looped to prevent hitting it. In one landing
Wills turned it over completely. Buxton mentioned
another accident which broke one wing in two and
severely twisted the pylon. Only his strong vertical
members prevented the glider wringing its neck. There
were many other occasions when it had to go back to
Slingsby for repairs.

Despite the limitations of his aircraft, Wills had
many successes. e captured national records for
height gain as well as distance. In the 1936 BGA
competitions at Camphill in the Peak District he won
the cross-country flying prize, reaching Lincoln. It was
not customary at this time to total up the scores and
declare a National Champion. Separate prizes were
awarded for slope soaring duration flights and gains of
height as readily as for distance. It was recognised,
nonetheless, that Wills and Hjordis were an outstand-
ingly good combination.

The first truly international soaring championships
were held in Germany during July 1937. Five British
sailplanes were entered. Wills preferred to take
Hjordis, with which by now he was thoroughly famil-
iar, rather than one of the new and, as it proved, unreli-
able King Kites. Wills placed 14th, exactly halfway
down the list. He had his usual problems on landing,
ending one flight with the sailplane’s nose in a stream
but he and the rest of the British group learned a great
deal by observing how the more experienced German
and Polish pilots flew. Doubts about the thermal
soaring capabilities of their large aircraft were entirely
dispersed.

Soon after the team’s return from Germany the
British Nationals of 1937 were held in Derbyshire
under new rules emphasising distance flying. Wills
won outright with three flights over 110km (68.2
miles), two of them ending at North Coates on the
Lincolnshire coast. These were not the longest flights
of the contest, but Wills became champion by virtue of
his consistency over several days.

In August of the same year Wills, on a splendid
soaring day, reached the coast of the English Channel,
having been launched at Dunstable in the late morning.
The coast of France was well in sight as he approached
Dover and he calculated, conservatively, that he
needed about 1,650m (5,500ft) to get across. A dark
cumulus over the town gave him hope of one more
good climb, but it let him down and he was forced to
land, awkwardly as usual, in a valley with unexpected
crosswinds. One more good thermal and he would
undoubtedly have made the crossing, and it was early
enough in the day for him to have continued for some
distance inland on the far side.

After secing what was now available in Germany,
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Wills was planning to buy something more stable, more
controllable and more comfortable, a Minimoa.

Advertisements appearing in Sailplane and Glider
early in 1938 stated:

For sale, HIORDIS, the outstanding British high effi-
ciency sailplane. It holds the British distance and
goal flight record, placed first in the 1937 British
competitions; holds most of the British Gliding tro-
phies and awards. It has done over 850 miles of
cross-country flying (on purpose), has been dived to
125mph in cloud (by accident), is extremely strong
(by gum); won the distance trophy (by Wakefield); is
in first class condition (by Slingsby); and is for sale
by Philip Wills.

The price was £110. A Scud 2 would have cost §90 and a
Slingsby Falcon 1 §60 at this time. Despite the impres-
sive list of achievements, Hjordis was not instantly
picked up as a bargain. Perhaps British pilots had been
made aware that it was not easy to fly, a claim notice-
ably absent from the advertisement. It was bought
eventually by Messrs Brink & Horrell in Johannesburg.
Very little was heard about its exploits after it left
Britain, but it was flown in South Africa for some years.
A rare photograph shows that, to begin with at least, it
retained its British civil registration letters, G-GAAA,
and the 1937 Wasserkuppe competition number 15
remained on the nose. Officially it was registered as ZS-
23. It was used late in 1939 by E. Dommisse for arecord
height climb to 3,600m (12,000ft) above ground, which,
since the take-off was from Quaggaport 1,740m
(5,800ft) above sea level, represented an altitude of
5,340m (17,800ft) without oxygen breathing apparatus.
The last 1,200m (4,000ft) of the ascent were in cloud
without blind flying instruments, Dommisse relying on
his airspeed indicator and a simple cross-level bubble.
What finally became of Hjordis is not known. Its
remains might still survive in a forgotten corner some-
where.

Hjordis data
Dimensions
Wingspan 15.64m (51ft)
Wing area 11.52m? (124ft%)
Aspect ratio 21
Wing sections:
Root Gottingen 652
Tip RAF.32
Length o.a. 6.58m (21ft 7in)
Weights
Tare 143.8kg (3171b)
Flying 217.2kg (4801b)

Wing loading 18.94kg/m- (3.91b/ft?)

Philip Wills in the cockpit of Hjordis, with the modifications to
accommodate his shoulders. (Wills collection)
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Hjordis after export to South Africa. Details of the occasion
are not known. (A. J. R. Brink)

The cockpit canopy of Hjordis before modification. The main fittings on the fuselage frame are also visible.
(Wills collection)

The start of a winch launch at the BGA competitions at  sailplane which pioneered operations on the site.
Camphill, Derbyshire, in 1936. Wills won the distance prize  (Wills collection)
for a flight to Lincoln. In the background is the Golden Wren
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Philip and Kitty Wills, his indefatigable crew chief for many
years, relax while waiting for a launch at the 1937 interna-
tionals. (Wills collection)

Hjordis at the Wasserkuppe in 1937. The registration was
allocated only for the purpose of travelling overseas, but was
never removed. (Wills collection)
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Dragging Hjordis to the launch point during the internation-
als of 1937. Philip and his brother Bill Wills lead the way, with
Gerry Smith helping. Kitty Wills is at the wing-tip.

(Wills collection)

The wheeled dolly was used only for ground handling. It was
removed before take-off. (Wills collection)
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Types 6 and 23,
Kirby Kite

Slingsby’s Type 6 was under construction even before
the first Type 5, the Grunau Baby 2, was completed. It
seemed to Slingsby that expanding British gliding
clubs and private-owner groups would soon be
needing something better than the Baby, but he
guessed it would be unwise to produce a really
advanced sailplane at this stage. He probably looked at
the Hjordis and recognised that it was not going to be a
sailplane for the average pilot and would never be pro-
duced in quantity. He also recognised his own limita-
tions. For stressing and advanced aerodynamic
calculations he relied on expert consultants. He felt
capable of reworking and developing an existing well-
proven design, as he had done when converting the
Falcon 1 into the two seater Falcon 3, but he was not
ready to begin something totally new from scratch.

There were several obvious ways of improving the
Grunau Baby, and with a little cunning it would be pos-
sible to use many of the wooden and metal compo-
nents in the new type, saving on jigging and workshop
time. While the wing’s main aerodynamic features,
including the profiles and the basic planform, could be
retained, it could be extended in span to 14.2m (46ft
6in). This would involve only the addition of an extra
rib bay on each side, stretching the outer wing panel
and so improving the performance at small cost. Gull
wings were very fashionable, and improved stability in
circling flight compared with wings which had no dihe-
dral at all. They also looked very graceful and had sales
appeal. While they cost a little more to build, the spars
of a strutted sailplane were not very elaborate, so the
extra complication was not likely to cause serious
problems. Finally, the fuselage could be given a
streamlined form instead of the hexagonal box section
of the Grunau type. The Kirby Kite took shape in
Slingsby’s mind. The prefix, Kirby, came from the
village where the factory was now established,
Kirbymoorside.

There was some urgency. The BGA was to hold a
major competition at Sutton Bank at the end of August
1935. The Hjordis would be there and so would several
Grunau Babies from Slingsby’s and other factories. If

the Kite also could be ready, and made a good impres-
sion, orders would come in. Having made the decision,
there followed a period of frantic work over a 14-week
period. Supervising the workmen building primary
gliders, Falcons and Grunau Babies in the factory took
most of Slingsby’s days, and many details of the
Hjordis also had to be elucidated on the shop floor.
Design work on the Type 6 was done mostly in the
evenings after normal working hours, Slingsby
employing a teenager, Thoby Fisher, to help. A general-
arrangement layout diagram was completed and
construction began, using full-sized lofted templates,
long before the detailed drawings were completed.
The design was not finalised until some time after the
prototype had done what was required of it at Sutton
Bank.

Wherever possible, Grunau Baby parts were used in
the wing and tail. It was comparatively easy to transfer
ideas and components from the older design to the
new. The rudder was taken straight from a Grunau
Baby. The tailplane and elevator were treated in much
the same fashion, but the tips were rounded slightly.
The wing, like that of the Baby, had a single mainspar,
with a plywood skinned D nose to resist torsion. Aft of
the spar the ribs were braced laterally with linen tapes.
The ailerons incorporated the nearly elliptical taper of
the Baby with change of section and washout, but the
additional rib bay near the tips gave the curved outline
a slightly more pointed shape. There were very few
refinements. The gaps along the hinge line of elevator
and ailerons, 30mm wide, were sealed only by strips of
doped fabric. The rudder hinge was not shrouded even
in this elementary way.

The fuselage was round-backed in cross-section
with a pointed keel. The outline of each frame was
made up of a semicircle above the datum line. Below,
two circular arcs intersected at the keel. The low wing
mounting pylon required only small extensions of the
three main frames. The whole fuselage was skinned in
plywood, forming a monocoque shell over a light
framework of longerons and cross-frames. The cockpit
was open, but an elementary wooden ‘dog collar’ type
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of canopy was fitted, leaving the pilot’s head exposed
to the airflow without any windscreen. A pad was pro-
vided at the junction of the wings as a headrest. As in
the Grunau Baby, the seating position was upright.

Everything worked out remarkably well. The Kite
underwent its first successful test flights a few days
before the BGA competition started, and was entered
in Class 1, the ‘high performance’ category, along with
several Grunau Babies (one built by Slingsby), Scud 2s,
the Hjordis and the German Rhonbussard. ‘Sling’, as he
was now known, made the first brief flights, but
handed over to John C. Neilan for the contest proper.
Neilan’s first competition flight was a triumph for him
and for Slingsby. He was launched over the Sutton
Bank slope by winch to 120m (400ft) and quickly found
a thermal which took him above the hill lift to 990m
(3,300ft). He headed off immediately downwind, east-
wards towards the coast. More thermals and glides
took him close to Bridlington with plenty of height, so
he turned south and, with another thermal to help,
eventually landed at Garton. The distance was 87km
(54 miles), and it proved to be the longest cross-
country flight of the entire competition.

The next day was not so successful. Neilan, without
goggles or flying helmet, was sucked into a cloud and
soaked with rain. The total lack of windscreen proved
a serious matter. On emerging, still finding it hard to
see where he was going, he had to land hastily in a
small field. To avoid hitting the upwind hedge he
ground-looped the sailplane, tearing the skid off and
damaging a wingtip on an inconvenient tree. It did not
take Slingsby long to put things back in place, and
Neilan was in the air again next day. The total flying
time recorded by the Kite during the competitions was
under ten hours. Neilan carried off the Wakefield
Trophy for his flight to the coast.

Slingsby’s judgement of the market was correct, and
a fairly steady stream of orders came in. The prototype
was sold in November, without alteration, to Frank
Charles, a champion speedway rider well known at
Wembley Stadium. He had never flown before, but to
the astonishment of his friends in the Barrow-in-
Furness Gliding Club and the rest of the gliding move-
ment in Britain he taught himself to fly within two
months. Immediately after taking delivery he made
two ground slides and two low hops in the Kite. In
January 1936, without any further practice, he had
himself bungee launched off the top of the hill above
Ireleth, gliding down safely to land 240m (800ft) below
on the beach. He retrieved the Kite, which he called
('utty Sark, using a trailer he had built himself, and
repeated the exercise. On his next flight a few days
later, equipped with a variometer, he found himself in a
thermal and circled up in it for a flight of nearly half an
hour. By the end of January he was making soaring
flights of up to an hour's duration, and by February was
essaving his first cross-country flights. Whatever else
might be said about Charles's exceptional talent, he
had certainly demonstrated that the Kirby Kite was not
difficult to fly.

The second Kite was built for Dudley Hiscox, a
member of the London Gliding Club. The nose was
lengthened to create more room for tall pilots. Taking a
lead from the later models of the Grunau Baby now
appearing in Germany, a better cockpit canopy was
designed, incorporating a small and very necessary
windscreen. Slingsby did not immediately learn all the
lessons of Neilan’s field landing incident. The Type 6
lacked spoilers. If owners required these, as most
eventually did, a retrospective modification was neces-
sary.

Later models of the Kite had larger rudders of a
graceful curved outline. This not only improved the
appearance, but gave the controls a more balanced
feel. A feature of the Kite which could have been
improved was the wing/fuselage junction. By bringing
the wing down in the centre to just above the pilot’s
shoulders and mounting it on a narrow pylon, an
awkward constriction between the top of the fuselage
and the wing root was created for the airflow. There is
little doubt that the performance was reduced slightly
by this, but the point was not considered seriously at
the time. A rival to the Kite, produced by the small
Dunstable firm Dart Aircraft Ltd, was the Cambridge
sailplane. This, too used essentially the same, slightly
stretched, wing as the Grunau Baby, but without any
gull bend. The streamlined fuselage of the Cambridge
retained the tall pylon which kept the wing roots out of
the disturbed air aft of the cockpit. Only a couple were
built. Philip Wills indicated that the control response
and harmony of the Cambridge was better than that of
the Kite, which he classed as only fair. At the time it
was almost impossible to arrive at accurate per-
formance figures without extensive flight tests, but it is
probable that the Cambridge would have gained a
point or two over the Kite if the comparison had been
made.

Early in 1936 a minor controversy arose about the
structural weight of the production Kirby Kites.
Slingsby claimed 112kg (248lb) empty. In an article
Philip Wills quoted 122kg (270lb). Llewellyn Barker
stated forcefully that he had weighed a Kite and found
it scaled 142kg (313lb). Slingsby responded by taking a
new Kite to an official weighbridge which presented
him with a certificate reading 114kg (252Ib), which
included instruments. Barker was unconvinced and
prepared to bet §5 on his own figures. Whether
Slingsby ever took him up on the wager is not
recorded. In much more recent times a carefully
restored Kirby Kite was found to weight 127kg (280lb),
while another, no less well preserved, scales 163kg
(3601b). There is little doubt that quite large variations
arise between wooden sailplanes from the same
factory, so all the claimed weights and wing loadings,
and the associated performance figures, must be
regarded with some suspicion. In flight, providing the
c.g. with the pilot on board was correct, the total
weight probably made very little difference.

Two Kites competed in the 1936 National
Competitions at Camphill. The weather was dis-
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appointing, and although Hiscox won a prize for the
greatest total hours by any individual, there were no
especially notable flights by the Kites. By the end of the
year, nevertheless, nine had been completed. In 1937
the total reached seventeen, by which time most of the
leading British gliding clubs and several private-owner
groups possessed one. Among the individual private
owners was Amy Johnson. Almost all were finished in
clear dope and varnish all over, but one belonging to a
syndicate at Dunstable was painted grey, and another
at the Midland Gliding Club, on the Long Mynd in
Shropshire, had the plywood surfaces yellow with
clear-doped fabric.

Kirby Kites were used by many pilots for the Silver ('
badge flights. Six competed at the Nationals in 1937
although they were no longer classed as high-perfor-
mance sailplanes. Even so, two of the best flights were
made by Kites, 125km (77 miles) by J. E. Simpson to
the coast at Withernsea, Yorkshire, and 128km (79
miles) by K. Lingford to Easington. Production contin-
ued until 1939, by which time 25 had been completed.

An interesting variation, about which nothing more
is known, was the Kite built with the NACA 4416 wing
profile, tapering at the tip to NACA 2412. Apparently
flown in 1937 or early 1938, it might have been a trial of
NACA sections before applying them to the Type 12
Gull, which flew in April 1938.

One early production Kite was shipped to South
Africa, where Philip Wills, during a business visit to
that country, demonstrated it and where it remained
after he left. Others were exported to Canada and
Rhodesia, another went to South Africa, and one or
two found their way to the USA. One, registered
NC28800, was built from plans, with a very neat fully
enclosed cockpit, by Herman Kursawe in the USA and
flown there successfully.

In 1940 most gliders and sailplanes in Britain were
impressed into service with the RAF. To find out if
wooden aircraft could be detected by radar, sailplanes
of several types were flown over the English Channel
from Christchurch, Hampshire, in 1940. They were
towed out to sea by Avro 504 tugs, released at 3,000m
(10,000ft) and flown back towards the land while the
radar operators at Worth Matravers near Swanage
attempted to detect them. It was established that they
did show up on the screens. They all had steel
pushrods and cables operating the controls. After
these early tests, a Kirby Kite was stripped of its cover-
ing and all of its control drives were replaced with
wooden pushrods wherever possible. Further tests
showed that it could be detected, though not easily. By
this time, the danger of a glider-borne invasion of
England had receded, and attention was turning in the
other direction. A large programme was launched to
work out operational methods and to train military
glider pilots. A small fleet of sailplanes, mostly Kirby
Kites, was assembled at Ringway aerodrome,
Manchester.

One of the first exercises from this base, described
by Lawrence Wright, who was there as an observer,

was a simulated attack on a railway viaduct near
Macclesfield in Cheshire. A Kite and a Rhonbussard
played the role of military troop-carrying gliders.
Painted in the standard camouflage of dark green and
dark earth, they floated to the objective silently and
landed safely, after which imaginary airborne troops
stormed <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>