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Introduction

To most aviation enthusiasts, especially if they live
some distance away from the nearest gliding club or
centre, gliders and sailplanes have probably always
remained something of a closed book, largely
because so very few of them are ever displayed at
the major air shows like Farnborough and the Paris
Salon. And those who made a brief acquaintance
with gliders during their time in the Air Training
Corps some years ago and have not since been in
close contact with them, may well be surprised at
how far they have developed from the simple,
aerodynamically unsophisticated wood and fabric
types of the 1940s, and how many different designs
have been produced.

This book gives salient particulars of the history,
development and technical features of nearly 300
different types of sailplane and powered glider not
only from the major European sailplane-producing
countries such as Germany, France, the United
Kingdom and Poland, but from Argentina, Brazil,
India, Japan, the People’s Republic of China, South
Africa, Australia and, of course, the USA. Most of
these are in production or are flying in proiotype
form, but a few types no longer in service, such as
the prewar German Condor, Rhénadler and Rhén-
bussard are included because in their time they were
widely used and are of historical importance.

Hang gliders have not been included because they
are now so numerous — sufficiently so, in fact, to
justify a separate volume to themselves. One or two
powered hang gliders, such as the Chotia Weed-
hopper, have been included, as well as one or two
foot-launched sailplanes such as the unusual Swiss
Avifiber Canard-2 FL, which have been influenced
by hang glider design. A notable feature of the last
few years has been the extent to which the once
clear borderlines between powered gliders and light
aircraft have become increasingly blurred, not only

by the appearance of a number of powered versions
of hang glider designs, but of several types of so-
called ‘minimum aeroplanes’ for fun flying, which
combine an engine of very low power with the most
basic and simple airframe that can carry a pilot in
reasonable comfort. These latter types are not
included in this book because they are ultra-lights
rather than powered sailplanes, and are not
intended for soaring.

Paradoxically, perhaps, in a world of rising fuel
prices the powered sailplane has enjoyed something
of a boom in recent years, with over 700 of the
Scheibe SF-25 Falke series built so far, and M Rene
Fournier's RF3, RF4D and RF5 designs continuing to
sell. Three categories may usefully be distinguished
here: (1) the existing sailplane modified to take an
engine, usually retracting dorsally into the fuselage,
as in the Finnish PIK-20E and the Scheibe SF-27M;
(2) the existing sailplane more drastically re-
designed to take an engine in the nose, like the
Rumanian 1S-28M; and (3) a new design with sail-
plane characteristics, but not necessarily directly
derived from an existing sailplane, examples being
Rene Fournier’s Avion-Planeur RF3, RF4D and RF5
built by Sportavia. Development of successful
modifications of the Volkswagen car engine has
done much to make the motor glider popular, and in
the first category some very neat retractable engine
installations result in only a minimal effect on
soaring performance. Wankel rotary engines and
ducted fans, as well as motorcycle engines and small
turbojets have all been tried out in recent years, and
rising fuel prices and the shortage of fossil fuels are
likely to result in more examples of solar- and
electrically-powered sailplanes in years to come. So
far nobody has attempted an aircraft that runs on
peat fuel but in these energy-conscious days one can
never tell!

M. J. Hardy
Selsey, West Sussex
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Abbreviations

CofA Certificate of Airworthiness
cc Cubic centimetre

cg Centre of gravity

db Decibels {noise level)
ft Feet

ft/min Feet per minute

ft/sec Feet per second

gal Gallon

hp Horsepower

Imp Imperial

in Inch

Kg Kilogram

b Pound

Ib/sq ft Pounds per square foot
m Metre

mm Millimetres

mph Miles per hour

pm Revolutions per minute
sq ft Square feet

st Static thrust




PartOne Gliders and Sailplanes

AER-Pegaso M-100

Data: M-100S

Span: 49ft 2V4in

Length: 21ft 6in

Height: 5ft 3in

Wing area: 141sq ft

Aspect ratio: 17.1

Empty weight: 441ib

Max take-off weight: 694ib

Max speed: 137 mph (in smooth air)
Min sinking speed: 2.13ft/sec at 41.6mph
Best glide ratio: 32:1 at 50mph

This Italian single-seater sailplane was designed by
Alberto and Piero Morelli and in its M-100 form first
flew in 1957, winning an Italian Aero Club competi-
tion for the best design of a single-seat sailplane. The
M-100 had a 14m (45ft 11in) wing span and this
version served Italian clubs for a time as their
standard trainer. It was followed by the M-100S
which featured a 15m (49ft 2'in) span wing to meet
Standard class requirements, and which first flew in
prototype form in January 1960. Production of the
M-100S was undertaken in Italy by Aeromere, which
built 41, by Avionautica Rio S. p. A., which started

Ahrens AR 124

Data: AR 124

Span: 42ft 73%in

Length: 20ft Oin

Height: 5ft 2in

Wing area: 135.0sq ft

Aspect ratio: 13.5

Empty weight: 3501b

Max weight: 6401b

Max speed: 150mph ({in smooth air)
Max aero-tow speed: 103mph
Best glide ratio: 26:1 at 69mph

The AR 124 single-seater 13m (42ft 73in) span
sailplane was designed and built by Ahrens Aircraft
Corporation of Oxnard, California, which is the
parent company of Ahrens Aircraft Inc, the main
production and assembly plant, which is located at
the former Ramey Air Force Base, Aguadilla, Puerto
Rico. Three prototypes of the AR 124 have been built,
the third, or AR 124V3, making its first flight in
August 1975, and this is representative of the

Air 100

Data: Air 100

Span: 59ft 0in
Length: 26t 4in
Wing area: 194sq ft
Aspect ratio: 18.0
Empty weight: 535/b

Italy

production in June 1963, and by the French licensees
CARMAM (Coopérative d’Approvisionnement et de
Réparation de Matérial Aéronautique de Moulins),
who built the type as the M-100S Mésange (Tomtit),
beginning deliveries in June 1963. Several improved
features were introduced by CARMAM from aircraft
No 23 onward, including light alloy air brakes
instead of plastic ones, a new metal-framed one-
piece canopy of Italian manufacture hinged
sideways and a wooden seat for the pilot. Altogether
about 180 of the M-100S were produced both in ltaly
and by CARMAM at Moulins-Avernes. The M-100S is
fully aerobatic (except for inverted flight) and is of
conventional all-wood construction; the single wing
span is of beech and the wing is covered with
plywood and fabric, with a leading edge torsion box.
The slotted ailerons are fabric-covered and the air
brakes are of an unusual design consisting of three
pairs of light alloy rotating plates above and below
each wing. Rudder and elevators are fabric covered,
while the landing gear consists of a rubber-sprung
nose-skid and a non-retractable mono-wheel with a
disc brake; there is also a tailskid. Oxygen and radio
equipment are stowed behind the pilot’s seat.

USA

intended production version. Flight testing and
certification trials have been proceeding to meet a
target of first customer deliveries beginning late in
1979, although this has been affected by progress
with the firm’s other major project, the four-
turboprop AR 404 30-passenger utility transport, and
the AR 124 programme is currently dormant to give
priority to the AR 404. The AR 124 is a cantilever
mid-wing monoplane with a T-tail, an unusual
feature being the all-aluminium construction
employed both for the constant-chord wings and the
fuselage, the latter being an elliptical-section flush-
riveted monocogque; the wings have upper surface
spoilers as well as ailerons. A constant-chord non-
swept tailplane and one-piece elevator are mounted
on the swept-back fin and rudder; constant-chord
wings and tailplanes for ease of production are also
a feature of the AR 404 utility transport. The AR 124
has a fixed and unsprung Gerdes monowheel with a
hydraulic disc drake, and a tailwheel.

France

Max weight: 745lb
Normal gliding speed: 39.7mph

This French high performance single-seater was
designed and produced just after the war by Arsenal
de I’Aéronautique, perhaps better known for the



VB 10 single-seater fighter-bomber powered by two
Hispano-Suiza 12Z engines mounted in tandem in
the fuselage, and for the jet-engined VG 70 and
VG 90. The Air 100 was designed for the French
National Gliding Centres and clubs, and was a
cantilever high wing monoplane of mainly spruce
and plywood construction. The 18m span wing
featured slotted ailerons and spoiler-type flaps, and
the landing gear consisted of a central monowheel

Air SA 103 Emouchet

Data: SA 103

Span: 41ft 2V4in

Length: 20ft 11in

Wing area: 178.6sq ft

Empty weight: 260Ib

Max weight: 385Ib

Normal gliding speed: 36mph

In the same category as the Grunau Baby, the SA 103
Emouchet {or Kestrel) single-seat elementary
training glider and the very similar SA 104 was
designed and built just after the war by Arsenal de
I’Aeronautique and went into large-scale production
at Chatillon-sous-Bagneux for the French National

Akaflieg Berlin B 12

Data: B 12

Span: 59ft 814in

Length: 28ft 6%in

Height: 6ft 6in

Wing area: 178.5sq ft

Aspect ratio: 20.0

Empty weight: 976lb

Max weight: 1,366lb

Max speed: 155mph

Max aero-tow speed: 93mph
Min sinking speed: 1.97ft/sec at 45.5 mph
Best glide ratio: 42:1 at 65mph

Designed and built by the Akaflieg, or Akademische
Fliegergruppe of Berlin University, the B 12 tandem
high performance two-seater features the wings ofa
Schempp-Hirth Janus married to a new fuselage and
tail unit which, like the wings, are also of glassfibre-
reinforced plastic construction. Design work on the
B 12 began in October 1973 and the prototype first
flew on 25 July 1977; like the Janus the B 12 is a
shoulder-wing monoplane wth Wortmann wing

Akaflieg Braunschweig SB-5C Danzig

Data: SB-5C

Span: 49ft 2%4in

Length overall: 21ft 10in

Wing area: 140sq ft

Aspect ratio: 17.3

Empty weight: 485lb equipped

Max take-off weight: 716lb

Max speed: 124mph {in smooth air)
Min sinking speed: 2.07ft/sec at 41mph

with a landing skid fore and aft of it, plus a tail skid.
An Air 100 flown by Eric Nessler set up a new French
record for distance in a straight line of 311 miles
(501km) at Wichita Falls, USA, on 14 July 1947. The
final production version was the Air 102, and Arsenal
de I'Aéronautique later became SFECMAS and was
absorbed into SNCA du Nord towards the end of
1954.

France

Gliding Centres and clubs; some were also built by
Société Roche-Aviation. Of conventional wood and
fabric construction, the Emouchet has a parasol
wing with metal bracing struts and no air brakes or
spoilers. The cockpit is an open one and landing gear
consists of a landing skid under the forward fuselage
and a tail bumper fairing. The fuselage itself is of
hexagonal cross-section and the tailplane is set
forward of the diminutive fin and large rudder.

FGR

sections and a sweep forward of 2° 18’ on the leading
edge. The wings are of glassfibre foam sandwich
construction, with glassfibre monocoque ailerons,
flaps and Schempp-Hirth air brakes on the upper
surfaces. Whereas the Janus has a T-tail, the B 12's
tailplane is set low on a taller fin; the unsprung
monowheel retracts rearwards and has a drum
brake, whereas that of the Janus is fixed and the
latter has a nosewheel unlike the B 12 and a rear
fuselage bumper, a similar bumper also being a
feature of the B 12.

FGR

Best glide ratio: 32.5:1 at 48mph

The Akaflieg, or Akademische Fliegergruppe, of
Brunswick (Braunschweig) University has designed
and built a series of high performance sailplanes, the
SB-5 Danzig being a Standard Class (15m span)
single-seater which first flew in prototype form on
3 June, 1959. Licence production was undertaken by
Firma Eichelsdérfer at Bemberg, and over 100 SB-5s









choice of a high aspect ratio (36.6) wing of 29m (95ft
13%4) span — as big a span as a DC-3 airliner — has
enabled a best glide ratio of 53:1 and a minimum
sinking speed of only 1.3ft/sec to be achieved.
Design of the SB-10 began in 1969 and it first flew in
prototype form on 22 July 1972; it can also be flown
with a wing of 26m (85ft 3%in) span instead of the
29m one. The wing structure is in five parts: the
centre section is of plywood, balsa wood and
carbon-fibre, while the outer wing panels and air
brakes, as well as the wing tips, are the same as
those of the SB-9 Nimbus, but of balsa wood and
glassfibre construction with foam filling. Foam-filled
carbon-fibre is used for the camber-changing flaps,
which can be drooped in conjunction with ailerons;

Akaflieg Braunschweig SB-11 Antares

Data: SB-11
Span: 49ft 2'%in
Length: 24ft 3%in
Height: 4ft 6%4in
Wing area: 113.7sq ft (flaps in)
142.1sq ft (flaps out)
Aspect ratio: 21.3 (flapsin)
17.0 (flaps out)

Empty weight: 573Ib
Max weight: 1,036lb
Max speed: 155mph (flaps in; smooth air)
Max aero-tow speed: 112mph (flaps in)
Min sinking speed: 2.03ft/sec at 50mph (flaps in)
Best glide ratio: 41:1 at 64.5mph (flapsin)

36.1 at 53mph (flaps out)

The SB-11 Antares is a single-seat high performance
research sailplane categorised in the FAI Unlimited
Standard Class and intended to test a new variable-
geometry flap system and to evaluate the use of
carbon-fibre reinforced epoxy resin as a
constructional material for all parts of a glider.
Design work on the SB-11 started in the spring of
1974 and construction of the sole prototype began in
April 1976; this made its first flight in May 1978. The
S$B-11 made its international debut at the 1978 World
Championships at Chateauroux, France, when itwas
flown into first place in the 15m class by Helmut
Reichmann, and in November that year it was
named Antares. The constant-thickness Fowler flap
system is designed to achieve a high average cross-
country speed without the operational and technical
difficulties of a telescopic wing, as tried on the
Akaflieg Stuttgart FS-29, a high aspect ratio giving a

Akaflieg Darmstadt D-36 Circe

Data: D-36

Span: 58ft 3'2in
Length: 24ft 1%4in
Height: 4ft 11in
Wing area: 137.8sq ft
Aspect ratio: 24
Empty weight: 6221b
Max weight: 9041b
Max speed: 124mph

there are three of the latter each side on the 29m
wing. The pod-and-boom type fuselage has a finely
streamlined forward part, housing the pilots,
tapering to a thin boom carrying the tail, and is a
steel tube frame covered with a balsa/glassfibre
sandwich shell and with light alloy at the rear. The
tail unit is also of balsa/glassfibre sandwich
construction and has a fixed incidence tailplane
mounted low. The landing gear consists of an air-
assisted retractable monowheel with a hydraulic
brake, and a tailskid. The tanding gear, air brakes and
rudder controls were later modified, and several
other changes made, and in this form the SB-10 set
up a German distance record of 577 miles on 16 April
1974.

FGR

very long span wing or a slotless Fowler fiap-type
wing. To retain conventional sailplane handling
characteristics a constant thickness Fowler flap was
devised that avoided friction between wing and flap
and the need for a flexible lip at the lower surface of
the wing. A special Wortmann wing section was
evolved for the SB-11 and this was flight-tested
mounted on the nose of a DFS Kranich 3 sailplane;
the results were sufficiently encouraging to believe
that the SB-11, with flaps extended, could outclimb
any other Standard Class sailplane and, with flaps in,
it would perform as well as a conventional Standard
Class type. The cantilever shoulder wing is of 156m
(49ft 214in) span and has an aspect ratio of 21.3 with
flaps in or 17 with flaps out; in the former condition
the best glide ratio is 41:1. There is a single carbon-
fibre spar with roving spar flanges; the outer shell is
a carbon-fibre/plastics foam sandwich. Each wing
trailing edge is made up entirely of a 25% chord
slotless Fowler flap inboard and outboard a
‘flaperon’ of 22% chord when in and 17% when
extended; both flaps and ‘flaperons* are of carbon-
fibre/plastic foam sandwich construction. They are
supplemented by Schempp-Hirth air brakes on the
upper surfaces of carbon-fibre/balsa wood
sandwich construction, and wing tanks provide for
up to 100kg (220Ib) of jettisonable water ballast. The
fuselage is a carbon-fibre monocoque and the
cantilever T-tail, which as an all-moving tailplane
with spring trim, is a carbon-fibre/plastic foam
sandwich except for the rudder, which is a
glassfibre/plastic foam sandwich. There is a
retractable unsprung monowheel with an internal
drum brake, and a rubber-spring tailskid.

FGR

Min sinking speed: 1.83ft/sec at 52mph
Best-glide ratio: 44:1 at 58mph

The Akademische Fliegergruppe of Darmstadt
Technical High School has been involved in
designing, building and flying gliders since as far
back as 1909, and among its more successful
designs were the Edith of 1922, the Konsul, which
was the first 18m (59ft 0%in) span glider, and the





















ATS-1 Ardhra

Data: ATS-1 Ardhra

Span: 54ft 1%in

Length: 28ft 6in

Height: 8ft tin

Wing area: 235.0sq ft

Aspect ratio: 12.46

Empty weight: 6041b

Max weight: 1,000lb

Max speed: 133mph (in smooth air)
Max aero-tow speed: 77.5mph
Min sinking speed: 2.56ft/sec
Best glide ratio: 28:1 at 54mph

This tandem two-seater advanced training sailplane
is the latest design of the Technical Centre of India’s
Civil Aviation Department at New Delhi; it was
formerly designated TG-1. The prototype, VT-GEJ,
first flew on 5 March 1979 and was certificated by the
Indian DGCA in November that year. Plans for large-
scale production were under way early in 1980 for

Aviafiber Canard-2 FL

Data: Canard-2 FL

Span: 44ft 3%%in

Length: 16ft 4%in

Height: 5ft 11in

Wing area: 139.9sq ft

Aspect ratio: 20.0

Empty weight: 108Ib

Max weight: 372Ib

Max speed: 62mph

Stalling speed: 24mph

Min sinking speed: 1.64ft/sec at 31mph
Best glide ratio: 31:1 at 37.5mph

This unusual single-seater ultra-light sailplane of
Swiss design reflects hang-gliding influence in that it
is foot-launched by the pilot like a hang glider and,
after launching, the pilot swivels up into a prone
position on a sliding board and closes both the head
and the leg doors which were open when he was
running along in the upright position. This method of
launching, which would be impractical with a
conventional fuselage, partly explains the ‘parasol
monoplane’ configuration in which the main wing at
the rear is supported by Vee-form pylons which act
both as lifting surfaces and ‘vertical’ fins and is also
supplemented by a fixed-incidence canard fore-
plane. This layout results in an overall length of only
5m (16ft 4%4in) and enables an aspect ratio of 20 to

Aviamilano A-2 Standard

Data: A-2 Standard

Span: 49ft 2V%in

Length: 23ft 1in

Wing area: 127.6sq ft

Aspect ratio: 19

Empty weight: 419ib

Max take-off weight: 683!b

Max speed: 161mph {in smooth air)

India

the National Cadet Corps and civil clubs. The second
prototype which was then under construction has 2°
geometric twist (washout) from 50% span to the
wing tips, and the dihedral increased to 3°. Of
conventional wooden construction with fabric
covering the ATS-1 resembiles its predecessor, the
single-seat HS-Il Mrigasheer, although the cantilever
shoulder wings have 3° of forward sweep and are
plywood-covered multi-spar structures with fabric-
covered trailing edges. The plywood plain ailerons
are also fabric-covered; no flaps are fitted but there
are wooden air brakes in the upper and lower wing
surfaces. The tail unit is of similar construction to the
wings, with a trim tab in the starboard elevator. The
fuselage is a semi-monocoque wooden structure
and there is a non-retractable rubber-sprung
monowheel with an expanding shoe brake, plus a
rubber-sprung skid under the nose and a tail skid.
The two pilots sit in tandem under a long one-piece
blown flush-fitting canopy.

Switzerland

be used with a modest wing span of 13.5m (44ft
3%sin), which avoids the risk with a more conven-
tional wing of digging in a wing tip while running up
to the launch. The Canard-2 FL was designed by
Dipl-Iing Hans U. Farner, who was also responsible
for the Colibri 1 SL canard powered glider, and made
its first flight on 7 September 1977; production was
due to begin in the spring of 1978, achieving an
output of as high as 20 per month by August that
year, and a powered version of the Canard-2 FL was
due for completion in the summer of 1978. The wing,
which like the Vee-form pylons and canard fore-
plane, has a Wortmann FX-63-137 section, is a
single-spar structure with a vacuum-formed shell of
laminated resin and glassfibre and a core of
styrofoam plate; conventional ailerons are featured.
The vee-tail pylons have a similar structure and their
trailing edges, which are movable to act as air
brakes, have a core of solid hard foam unlike the
styrofoam of the wings, while the ailerons have
cores of hard foam cells. This type of structure is very
light, as it has to be for a foot-launched aircraft, and
results in an empty weight of only 108Ib. The one-
piece canopy/windscreen is open at the rear and for
landing there is a retractable front skid and a non-
retractable tailskid. A monowheel is optional for
downhill rolling take-offs.

Italy

Min sinking speed: 2.03ft/sec at 41mph
Best glide ratio: 34:1 at 54mph

As its name implies, the Aviamilano A-2 is a high-
performance Standard Class single-seater of 15m
(49ft 2'%in) span, and this Italian design went back
into production in 1966 after first flying in prototype
form a few years earlier. The mid-set wing has















design. Just before World War 2 he produced the
BG 6 and BG 7 strut-braced high wing designs with
fabric-covered steel fuselages, the BG 6 being type-
certificated in 1941; a few of these were used by the
USAAF for training as well as by private owners and
clubs. Recently Mr Briegleb’s firm re-introduced
construction of the BG 6 and BG 7 as a plans-only
service to homebuilders, and by the beginning of
1978 59 sets of BG 6 plans and 29 sets of the BG7
had been sold. The BG 12 is a singie-seat high
performance sailplane the sole prototype of which
first flew in March 1956, and the basic design was
intended especially for homebuilt construction in kit
or plan form, kits and/or plans for a total of 257
BG 12s and 58 of the later BG 12-16 having been sold
by early 1978; about 100 of these have been
completed so far. All wing ribs and fuselage bulk-
heads are cut from plywood and construction is
similar to that of a model aeroplane, with spruce
longerons being covered with '/sin plywood. First
production version was the BG 12A, first flown in
July 1958, which had a three-piece cantilever

Briegleb BG 12-16

Data: BG 12-16

Span: 50ft 0in

Length: 24ft Oin

Height: 4ft 2in

Wing area: 142.1sq ft

Aspect ratio: 17.9

Empty weight: 5251b

Max weight: 850lb

Max speed: 140mph (in smooth air)
Min sinking speed: 2.23ft/sec at 48mph
Best glide ratio: 34:1 at 56mph

The BG 12-16 was developed from the single-seat
BG 12BR, a special contest version of the BG 12
which was flown into seventh place in the 1964 US
National Championships by Ross Briegleb. This later
damaged its fuselage in a landing accident and was
given a new fuselage originally built for the BG 16, a
projected new design, thus becoming the BG 12-16
prototype; it made its first flight in this form in June

Bryan HP-15

Data: HP-15

Span: 49ft 2%%in

Length: 23ft 2'%in

Wing area: 75sq ft

Aspect ratio: 33.0

Empty weight: 331Ib

Max weight: 6001b

Max speed: 150mph (in smooth air)
Min sinking speed: 1.6ft/sec at 46mph
Best glide ratio: 45:1 at 54.5mph

One of America’s foremost sailplane designers and
pilots is Richard E. Schreder whose HP-8, built and
flown by himself, won the US National Champion-
ships in 1958 and 1960; this was followed by the
single-seat high performance HP-10, produced in kit

19

wooden wing of 15% thickness/chord ratio and
NACA 44-series section, the control system utilising
aluminium tubes and castings. This was succeeded
by the BG 12B, whichfirst flew in July 1963 and had a
two-piece wing with a thicker 18% section at the
root, and a welded system of control linkages. The
BG 12C was a Standard Class version with a span of
exactly 15m instead of the 15.24m (50ft Oin) of the A
and B, and this version also featured air brakes, the
flaps being used as air brakes on the Aand B models
at speeds up to 130mph. Current production verison
is the BG 12BD, which first flew in July 1973 and
reverts to the 15% wing root section of the A. On all
versions, both ailerons and flaps are of wood and
covered by "isin plywood, while the tail unit is also
of wood; the tailplane incidence can be adjusted on
the ground and there are no tabs. The undercarriage
consists of a fixed unsprung monowheel with a
Briegleb circumferential brake, a shock-mounted
nose skid and a spring tail skid. The pilot sits under a
large one-piece moulded Plexiglas canopy and has
an adjustable seat and rudder pedals.

USA

1969. The new low profile fuselage is slimmer than
the BG 12’'s, with a glassfibre forward section
containing the pilot in a semi-reclining seat under a
two-piece canopy, the aft section of which is
detachable; this tapers into a slim rear fuselage of
circular section instead of the rectangular section of
the BG 12’s. A distinctive forward-swept fin and
rudder is featured, and the all-flying tailplane, builtin
two halves, is of metal construction with glassfibre
covering, and has two anti-balance servo tabs. The
wing and its construction is similar to the BG 12's but
with longer span flaps; the flaps, ailerons and rudder
are built of ply-covered wood using spruce and
Douglas fir. The undercarriage consists of a fixed
unsprung monowheel, a shock-absorbing nose skid
and a sprung tailwheel or tail skid. By the beginning
of 1978 kits and/or plans for homebuilt construction
of 58 BG 12-16s had been sold, although Mr William
Briegleb has now retired from sailplane design and
ceased all advertising.

USA

form by Helisoar Aircraft inc of Danbury, Con-
necticut, by the HP-11 and HP-11A competition
single-seaters, the HP-11 being placed third in the
1963 World Championships, and the Standard Class
HP-12 derived from the HP-11. The HP-11, HP-11A
and HP-12 were built by Airmate at Toledo, Ohio —a
company formed by Mr Schreder — and his next
design, the HP-14 high performance single-seater,
was produced in kit form by Bryan Aircraft Inc of
Bryan, Ohio, which firm had also produced plans of
the HP-11A for homebuilders; the HP-14 was also
licence-built in modified form by Slingsby Sail-
planes Ltd as the HP-14C. The 1970 World Champ-
ionships were held at Marfa in Texas and Schreder
designed the HP-15 for this contest to take full
advantage of the high-lift Texan thermals; it was





































































Glaser-Dirks DG-200

Data: DG-200

Span: 49ft 2%%in

Length: 22ft 11%in

Height: 4ft 7in

Wing area: 107.6sq ft

Aspect ratio: 22.5

Empty weight: 5291b

Max weight: 992Ib

Max speed: 168mph (smooth air)
Max aero-tow speed: 118mph
Min sinking speed: 1.8ft/sec at 45mph
Best glide ratio: 42.5:1 at 68.5mph

To meet the demand for a sailplane with flaps for the
Unrestricted Class 15m International competitions
the DG-200 was developed, the prototype making its
first flight on 22 April 1977. This has the same 15m
span wing with glassfibre flaps added, the
Schempp-Hirth air brakes being retained; wing area
was slightly reduced, and the water ballast capacity
was increased to 287Ib. The fuselage and tail unit are
the same as the DG-100’s. The tailplane is a
glassfibre/foam sandwich, with an all-glassfibre
elevator, and the ailerons are also of glassfibre;

Glasfliigel BS 1

Data: BS 1B

Span: 59ft 0%%in

Length: 24ft 74in

Height: 5ft 0V%in

Wing area: 151.7sq ft

Aspect ratio: 23.0

Empty weight: 7391b

Max weight: 1,014ib

Max speed: 155mph

Min sinking speed: 1.8ft/sec at 53mph
Best glide ratio: 44:1 at 59mph

Regarded as having one of the highest per-
formances of any sailplane when it was first rolled
out at the end of 1962, the BS 1 was unusual in
having a prone position for the pilot to keep the
fuselage cross section as small as possible, as well
as a braking parachute housed in the T-tail. It was
designed by Bj6rn Stender, who had worked on the
SB-6 when a student at Akaflieg Braunschweig and
who in 1962 had been asked to design and build a

Glasfliigel H 301 Libelle

Span: 49ft 2Vsin

Length: 20ft 4in

Height: 2ft 7V%in (wheel up)
Wing area: 102.25sq ft

Aspect ratio: 23.6

Empty weight: 397b

Max weight: 661lb

Max speed: 155mph (smooth air)
Max aero-tow speed: 84mph
Min sinking speed: 1.8ft/sec at 46.5mph
Best glide ratio: 39:1 at 59mph
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construction is otherwise the same as the DG-100. A
total of 20 DG-200s had been delivered by early
1978. The DG-200/17 is a 17m span version of the
DG-200 created by adding special insertable wing
tips to the DG-200. The DG-200 Acroracer is an
aerobatic version of the DG-200 with detachable
wing tips that reduce the span to 13.1m (42ft 1134in);
these can be replaced to bring the span up to 15m.
The prototype Acroracer first flew on 28 November
1978, but was the only one of this variant built.

The DG-200C is similar to the DG-200 but has
carbon-fibre spar booms, wing skin and flaps. The
DG-200/17C is the same as the DG-200/17 but has
the DG-200C’'s carbon-fibre wing structure.
Altogether 89 DG-200s had been built by April 1980.

The 156m span DG-202, which first flew in
prototype form on 30 April 1980, is very similar to the
DG-200 but has an improved cockpit and controls, a
farge one-piece forward-opening canopy, automatic
tailplane connection and an improved water ballast
system. The DG-202/17 has detachable wing tips to
bring the span up to 17m and the DG-202/17C has
carbon-fibre in the wing structure and a carbon-fibre
spar.

FGR

high performance sailplane by the South African
pilot Helli Lasch. He set to work with only three other
helpers and in spite of the BS 1's advanced nature
they succeeded in finishing it by the end of 1962; it
was of glassfibre construction — still a comparative
novelty at that time — and also had camber changing
flaps. After completing its flight tests the BS 1 broke
the 300km (186 mile) international triangular
speed record during the spring of 1963 and also had
a number of competition successes. But following
the tragic death of Bjorn Stender on a test flight in
October 1963 the type was taken over by the
Glasfligel company, who produced the modified BS
1B, which first flew on 24 May 1966. This featured a
redesigned fuselage to provide a roomier cockpit,
and a modified wing of increased span and a new
Eppler 348 aerofoil section to give improved soaring
capabilities in weak thermals. Glasfliigel built a total
of 18 BS1Bs, one of these being supplied to the
naturalist and sailplane pilot Sir Peter Scott.

FGR

The H 301 Libelle (or Dragonfly) high performance
single-seater is an all-glassfibre design developed
jointly by Ing Eugen Héanle and Dipl-Ing W. Hiitter
from the V-tailed Huitter H-30 GFK; the latter had also
participated in the design of the pre-war Schempp-
Hirth Minimoa and a number of other successful
gliders such as the H-17 and the H-28. The Libelle
(the H in its designation stood for Hitter) made its
first flight on 6 March 1964 and, although of
Standard Class span, its camber-changing flaps and
manually retractable monowheel put it into the





















and the tailplane are attached by a system of ‘snap-
lock’ connectors. The glassfibre semi-monocoque
fuselage has a towing/launching hook, and the large
one-piece cockpit canopy opens sideways to star-
board. Construction of the T-tail unit is the same as
that of the wings. The Astir CS 77 has a retractable
monowheel with an internally-expanding drum
brake, which folds up behind closed doors, and there
is also a rubber-sprung tail wheel. The Astir CSM
was a powered version under development in mid-
1976 with a 25hp Fichtel & Sachs Wankel KM24
rotating piston engine on a retractable pylon aft of

Grob G-103 Twin Astir

Span: 57t 5in

Length: 26ft 8%in

Height: 5ft 3in

Wing area: 192.7sq ft

Aspect ratio: 17.1

Empty weight: 860/b

Max weight: 1,3671b

Max speed: 155mph (smooth air)
Max aero-tow speed: 105mph
Min sinking speed: 2.40ft/sec at 56mph
Best glide ratio: 38:1 at 68.5mph

This is the tandem two-seater version of the Astir CS,
differing from it principally in having a fuselage
lengthened by 9%in to accommodate the second
seat, and also reduced in depth by 1%4in; wing span
has been increased to 17.5m (57ft 5in) and the wings
are now swept forward 3° 18'. Dual controls are
provided under the two individual canopies, and the
Twin Astir is offered to customers both with and

Grob G-103 Twin |l

Span: 57ft 5in

Length: 26ft 10in

Height: 8ft 1in

Wing area: 191.6sq ft

Aspect ratio: 17.2

Empty weight: 794lb

Max take-off weight: 1,278lb
Max speed: 155mph (smooth air)
Max aero-tow speed: 105mph
Min sinking speed: 2.10ft/sec at 50mph
Best glide ratio: 37:1 at 65mph

Grob G-104 Speed Astir |l

Data: Speed Astir Il

Span: 49ft 2Vzin

Length: 21t 11%in

Height: 4ft 2in

Wing area: 123.5sq ft

Aspect ratio: 19.6

Empty weight: 584ib

Max weight: 1,1351b

Max speed:168mph (smooth air)
Min sinking speed: 1.97ft/sec at 47mph
Best glide ratio: 41.5:1 at 74.5mph
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the pilot, driving a two-blade Hoffman tractor
propeller. A 6.6 gal fuel tank is fitted.

The Club Astir Il and the Standard Astir Il featured
the new fuselage of the Speed Astir II. with a one-
piece canopy, as well as the elasticated flaps of the
Speed version and a new wing tip profile. Current
production variants are the Club Astir lll, 1B and
Standard Astir lll, which have a roomier cockpit and
reduced empty weight. The [IIB has its monowheel
further aft and a small wheel added under the
cockpit to improve ground handling.

FGR

without the basic instruments in the front cockpit
and with or without water ballast, of which up to
198Ib can be carried. Design of the Twin Astir began
in September 1974 and construction of the pro-
totype was commenced in March 1976; this made its
first flight on 31 December 1976. By the end of 1978
over 225 Twin Astirs had been delivered; production
has now ended. The type is also known as the Twin
Astir Trainer when used for this task. The Twin Astir
has the same mid wing position and T-tail as its
single-seat counterpart, and is of the same glassfibre
construction. Unlike many two-seaters which have
fixed landing gear, the Twin Astir at first had a
retractable monowheel but because the rear seat,
positioned on the centre of gravity, takes up the
space that would normally be used for retraction the
wheel is rotated sideways through 90° to fit in
horizontally under the rear seat; the monowheel is
now fixed.

FGR

Formerly the G118, the Twin Il is a new tandem
two-seater for training and club use to succeed the
Twin Astir, from which it differs in having a narrower
and more streamlined fuselage, improved cockpit
layout and larger canopies, lower-set wings, a fixed
monowheel plus a small wheel (likewise semi-
recessed) under the forward cockpit and a tailwheel,
downturned wing tips and reduced empty weight.
The same type of elasticated flaps as featured on the
Speed Astir are fitted, and the T-tail is similar to the
Twin Astir's. Unlike the latter, no water ballast is
carried. The Twin Il first flew late in 1979.

FGR

This single-seater Unrestricted 15m Class version of
the Astir is generally similar to the Astir CS 77 except
for wings of reduced area and different section,
which have carbon-fibre spars and are fitted with so
called “elastic flaps’ in which the gaps between the
flap and the wing trailing edge are elastically sealed;
these flaps can be deflected upwards to act as air
brakes as well as downwards, and the ailerons can
be drooped with the flaps. The Speed Astir has the
same cantilever mid-wing and T-tail as the Astir, but
with a shorter fin and rudder and constructionally it















The ICA-Brasov or Intreprinderea de Constructii
Aeronautice Brasov (Aircraft Construction Factory
Brasov) is responsible for all sailplane development
and production in Romania, and their principal
designer is Professor losif Silimon, who has created
along series of sailplanes that are widely used in the
national clubs; these are prefixed by the letters ‘IS’
which form the Professor’s initials. Among the
earliest of these was the 1S-3D training or Standard
Class single-seater, the prototype of which, the IS-3
Traian Vuia, was builtin 1956 and which continued in
production at Brasov until the early 1970s, being
widely used in the Romanian clubs. This elegant
design has a distinctive pointed top to the fin and
rudder and is fitted with a drogue parachute for

deployment in short-field landings. tt is of
ICA-Brasov IS-8
Data: iS-8

Span: 43ft 914in

Length: 24ft 1V4in

Wing area: 166.3sq ft

Aspectratio: 11.5

Empty weight: 4631b

Max weight: 882Ib

Max speed: 112mph (in smooth air)

Max aero-tow speed: 74.5mph

Min sinking speed: 3.22ft/sec at 43.5mph
Best glide ratio: 23:1 at 53mph

This two-seater design was intended to fill the roles
of training, solo flying and aerobactic flying and first
flew in prototype form on 14 September 1960, duly
going into service with the Romanian gliding clubs.

ICA-Brasov IS-28B2

Data: 1S-28B2

Span: 55ft 9%4in

Length: 27ft5%in

Height: 5ft 10%in

Wing area: 196.3sq ft

Aspect ratio: 15.8

Empty weight: 826lb

Max weight: 1,300ib

Max speed: 140mph (in smooth air)
Min sinking speed: 2.26ft/sec at 45mph
Best glide ratio: 34:1 at 62mph

Developed from the 1S-28 two-seater high per-
formance training sailplane of 1970, which first flew
in August of that year, the IS-28B2 has a number of
important differences from the earlier design which
include 17m span all-metal mid wings of Wortmann
section instead of the [1S-28's 15m span shoulder
wings of NACA section, a longer and more slender
fuselage and reduced wing and tailplane dihedral.
Design work on the 1S-288 began in the autumn of
1971 and the prototype made its first flight on 26
April 1973. The first production version was the IS-
28B1 which did not have wing flaps, but this has now
been succeeded by the 1S-28B2 which has trailing
edge split flaps and Schempp-Hirth air brakes
instead of the DFS-type ones of the B1. About 100
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conventional wooden construction with plywood
and fabric covering, the single-spar high cantilever
wings being plywood-covered from the leading
edge to the spar and fabric covered aft of the spar to
the trailing edge; there are air brakes in the wing
upper and lower surfaces and wing tip ‘salmon’
fairings are fitted. The all-wood fuselage is of oval
cross-section and the fin and tailplane are plywood-
covered, the elevators and rudder being fabric
covered; there is a Flettner-type trim tab in the
starboard elevator. The landing gear consists of a
fixed monowheel forward of the cg with a pneumatic
tyre and mechanical brake, and a short nose skid and
tailskid. The pilot sits under a large sideways-
hinging cockpit canopy.

Romania

The 1S-8 is of very similar plywood- and fabric-
covered wooden construction to the IS-3, and is
characterised by cantilever shoulder wings with a
distinctive 7° forward sweep at the 25% chord
line,and with a rectangular centre section and
tapered outer panels. The wings are all-wood single-
spar structures with a leading edge torsion box, 70%
fabric covered, and the slotted wooden ailerons are
plywood- and fabric-covered. The fuselage is a
metal and plywood monocoque and has an air brake
on each side of it, instead of in the more usual wing-
mounted position. The wooden tail unit is also ply
and fabric-covered and there is an unsprung non-
retractable monowheel without a brake, and a
rubber-mounted skid. The pilot and pupil sit in
tandem under a moulded plastic canopy.

Romania

IS-28B2s have been sold so far, and a high
proportion of this total have gone to customers in
Australia and the USA. Both versions are of all-metal
construction, as was the earlier 1S-28, and the
forward-swept wings have L-section main spar
booms and dural spar webs, a dural auxiliary spar
and dural ribs. The Schempp-Hirth air brakes above
and below the wings are metal, whereas the ailerons
and flaps are fabric covered except for their leading
edges. The wings are attached to the fuselage by two
adjustable tapered bolts at the leading edge and two
fixed tapered bolts at the trailing edge. The forward
and centre fuselage is an all-metal semi-monocoque
structure, while the rear fuselage is a duralumin
monocoque. The two pilots are seated in tandem
under a one-piece Plexiglas canopy which opens
sideways to starboard and can be jettisoned in flight.
A nose towing hook with Tost cable release is
standard, but a towing hook mounted on the cg is an
optional choice for the customer. The folding
cantilever all-metal T-tail is similar to the 1S-28’s but
has a single-spar fin; the elevator trailing edges and
rudder are fabric covered and there is a trim tab in
each elevator. The landing gear consists of a semi-
retractable monowheel with a disc brake and oleo-
pneumatic shock absorber, and there is a sprung
tailskid.
























Kenneth Holmes KH-1

Data: KH-1

Span: 60ft 8V4in

Length: 23ft 9in

Height: 5ft Oin

Wing area: 120sq ft

Aspect ratio: 31.0

Empty weight: 4901b

Max weight: 710ib

Max speed: 97mph

Best glide ratio: 37:1 at 55.5mph

Designed and built entirely by Mr Kenneth Holmes, a
meteorologist, this British high performance single-
seater is characterised by a very high aspect ratio
(31.0) wing and a slim fuselage of minimum cross-
sectional area; construction is largely of wood.
Design work on the KH-1 began in1968, construction
commenced in the following year and the prototype
flew for the first time on 24 November 1971. The

Kometa-Standard

Span: 49ft 0V5in

Length: 22ft 9V%in

Wing area: 136.7sq ft

Aspect ratio: 17.6

Empty weight: 573Ib

Max weight: 750Ib

Max speed: 130mph (in smooth air)

Max aero-tow speed: 93mph

Min sinking speed: 2.69ft/sec at 48.5mph
Best glide ratio: 28:1 at 51mph

The second postwar Bulgarian sailplane designed
by Eng L. Panov and D. Panchovsky, the Kometa-
Standard (or Comet Standard) fully aerobatic
Standard Class single-seater flew for the first time in
prototype form on 5 August 1960; the type later went

KS-Il Kartik

Data: KS-II

Span: 49ft 2V4in

Length: 24ft 2in

Height: 7ft 5in

Wing area: 145.7sq ft

Aspect ratio: 16.6

Empty weight: 463Ib

Max weight: 705!b

Max speed: 124mph

Max aero-tow speed: 71mph
Min sinking speed: 1.97ft/sec at 40mph
Best glide ratio: 31:1 at 47mph

One of the indigenous types designed and produced
at the Technical Centre of India’s Civil Aviation
Department, the Kartik high performance single-
seater was designed by S. Ramamritham, who later
became Director-General of the Centre, and first flew
in prototype form, designated KS-I, on 18 March
1963. It performed successful stalling and spinning
trials that same day and was followed by a second
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cantilever shoulder wings are of largely wooden
construction with single aluminium spars bonded by
epoxy resin and also pop riveted to plywood webs.
The spars and closely spaced ribs are covered by a
pre-moulded plywood/balsa sandwich to the 50%
chord line, by a 2mm thick plywood skin for a further
20% of the chord and with fabric for the remainder of
the wing. Small-span trailing edge flaps also act as
air brakes, but spoilers are not fitted. The fuselage is
built of plywood frames and spruce longerons
covered with a birch ply skin, and the landing gear
consists of a retactable monowheel and a tail
bumper. The tailplane is an all-moving surface with
anti-balance tabs controlled by a spring trimmer in
the cockpit, and the tall fin and rudder is unswept. A
tail braking parachute is fitted for control during the
approach and in short field landings. A second
example of the KH-1 named the JSH Scorpion was
built by Mr John Halford and first flew in July 1977.

Bulgaria

into small-scale production for the Bulgarian gliding
clubs. The Kometa-Standard is a cantilever mid-
wing monoplane of conventional wooden construc-
tion with a butterfly-type V-tail with an included
angle between the tailplanes of 110°. The wings are
single-spar wooden structures with a leading edge
plywood torsion box and wing tip ‘salmon’-type
fairings; the slotted ailerons are fabric-covered and
there are spoilers on the wing upper and lower
surfaces. The plywood monocoque fuselage has a
metal nose-cap and the landing gear consists of a
non-retractable wheel with brake and a rubber-
mounted skid under the forward fuselage. The tail
unit is of wooden construction with plywood and
fabric covering, and the pilot is seated under a
hinged Perspex canopy.

India

prototype. An unusual feature of the KS-1 was its
‘double rectangular’ wing planform in which the
constant chord outer panels were joined to the
larger, constant chord centre section with just a large
fillet where the change of chord took place; this
absence of taper minimised the number of different
ribs required for a tapered wing, easing production
and ensuring close control of the accuracy of the
aerofoil section. A third prototype, designated KS-I,
first flew on 4 May 1965 and this had a conventional
tapered wing to allow flight evaluation of the relative
performances of the two wings; fabric-covered
slotted wooden ailerons replaced the KS-I's ply-
wood-covered wooden ones. Other changes in the
KS-Il included a slight increase in fuselage length
and a reduction in cockpit height, and second, third,
fourth and fifth prototypes of the KS-Il were test
flown during February 1967, March and May 1968
and May 1969, plus a sixth prototype in 1970. The
third and subsequent aircraft incorporated several
improvements, including a reduction in fuselage












also suitable for high performance flight. It is fully
aerobatic when flown solo, and can do basic
aerobatic manoeuvres when carrying two pilots;
this degree of versatility, combined with good flying
qualities, sound construction, durability and ease of
maintenance have helped it to become a best-seller.
Design work on the Blanik, whose designer was
Karel Dlouhy, started in January 1955 and con-
struction of two prototypes began in August of
that year; the first flight was made in March 1956 and
2,094 Blaniks had been built by the end of 1975. The
cantilever shoulder wings are characterised by a
moderate aspect ratio (13.7) and 5° forward sweep at
the quarter-chord line; wing tip ‘salmon’ fairings are
fitted. The wings are all-metal two-spar structures,
the main spar forming a torsion box with the leading
edge, and each wing is secured by three fuselage
attachments. The metal ailerons and slotted area-
increasing flaps are fabric-covered, and there are
light alloy DFS-type air brakes above and below the

LIBIS-17

Span: 55t 9in

Length: 25ft 1in

Height: 8ft 11%in

Wing area: 237.9sq ft

Aspect ratio: 13.0

Empty weight: 739Ib

Max weight: 1,135lb

Max speed: 138mph (in smooth air)
Max aero-tow speed: 87mph

Min sinking speed: 2.82ft/sec at 47mph
Best glide ratio: 27:1 at 58mph

Formerly known as the KB-17, this Yugoslav two-
seater high performance trainer was designed and
built by the Letalski Institut Branko lvanus, Slovenija
— LIBIS at Ljubljana, and it is cleared for looping,
spinning and cloud flying as well as normal flight; it
is also suitable for flying solo up to the Silver and
Gold C standards. The prototype LIBIS-17 first flew
on October 1961, and the first production aircraft
flew in June 1963; by 1972 there were 23 examples

Lie-Fang

Span: 49t 2V4in

Length: 26ft 3in

Height: 4ft 5%in

Wing area: 200sq ft

Aspect ratio: 12.4

Empty weight: 534ib

Max weight: 9261b

Max speed: 102.5mph (in smooth air}
Max aero-tow speed: 87mph

Min sinking speed: 2.62ft/sec at 38.5mph
Best glide ratio: 22:1 at 53mph

When during the 1950s the Chinese People's
Republic decided to revive the country’s sporting
gliding movement it was to Poland that they turned
for help, and with the aid of instructors, technicians
and designers from the Polish SZD organisation a
central Gliding School was organized at An-Yan and

wings. The all-metal fuselage is a semi-monocoque
of oval cross-section built in two halves riveted
together in the vertical plane, with riveted skin, and
the cantilever all-metal tail unit has fabric-covered
elevators and rudder, with a controllable trim tab in
each elevator. The horizontal tail surfaces fold
upwards parallel to the rudder for transport. The
landing gear consists of a retractable monowheel,
with an oleo-pneumatic shock absorber and mech-
anical brake. The two pilots sit in tandem in a partly-
upholstered cockpit with heat-insulated walls, under
a sideways-opening canopy hinged to starboard
which is jettisonable in flight. Optional ‘extras’
include, amongst other things, electric gyros,
navigation lights, radio, a battery and rear
compartment blinds for instrument flying instruc-
tion, while more unusual ‘extras’ are a water ballast
system to increase the wing loading for solo flight
and skis for operation on snow.

Yugoslavia

of the type on the Yugoslav civil register. Of largely
wooden construction, with a fabric covered welded
steel tube fuselage, the LIBIS-17 has a cantilever
single-spar high-set wooden wing, with a plywood-
covered leading edge torsion box supported by
Styrofoam, the remainder of the wing being fabric
covered. The fabric covered wooden Frise ailerons
are also filled with Styrofoam, and there are Hitter-
type wooden plate spoilers in the wing upper
surfaces immediately aft of the spar. The angular tail
unitis also awooden structure filled with Styrofoam,
and is made up of an all-moving one-piece fin and
tailplane, each with a servo tab. The landing gear
consists of a non-retractable unsprung Borovo main
wheel and nose sheel in tandem, with a LIBIS
mechanical brake. The two pilots are seated in
tandem under a forward-hinged one-piece blown
canopy; a ventilation system is provided and blind
flying instrumentation, radio and oxygen equipment
can be fitted if required.

China

large gliding establishments were set up at Tchan-
Tia-Kou. It was here that a Chinese glider design
office was formed towards the end of 1956 under the
direction of Dipl Ing Niespal of the Polish SZD, and a
Glider Manufacturing Centre was organized for the
licence production of Polish types such as the ABC,
Salamandra, the SZD-8 Jasolka, the SZD-12 Mucha
100 and the SZD-9 Bocian, examples of which had
already been purchased from Poland; production of
these types began during 1955-56. And it was at
Tchan-Tia-Kou that the first Chinese glider of
original design, the Lie-Fang (or Liberation) two-
seater intermediate trainer, was created, the
prototype making its first flight on 10 May 1958. It
was intended that pupils should graduate from the
Lie-Fang to the single-seat SZD Mucha, which it
resembles in appearance, for their first solo flights
and the Lie-Fang went into small-scale production
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for the Chinese gliding centres. It is a cantilever mid-
wing monoplane of conventional wood and fabric
construction; the single-spar wings have a plywood
leading edge torsion box and fabric covering aft of
the spar, the forward sweep being 2° at the quarter-
chord line. The wooden slotted ailerons are also
fabric covered and there are spoilers on both top and
bottom wing surfaces. The fuselage is a plywood

Mahrer HB-1340 Delphin

Span: 49ft 2V,in

Wing area: 107.6sq ft (flaps in)
121.6sq ft {flaps out)

Aspect ratio: 22.5 (flaps in)
19.9 (flaps out)

Empty weight: 6171b

This single-seater sailplane is an experimental
variable-geometry version of the Swiss Neukom S-
4A Elfe 15, and was first flown by Herr Fritz Mahrer
on 6 May 1977. It is basically a modified Neukom
S-4A with new 15m span wings; these have Eppler

Manuel Condor

Span: 50ft 214in
Length: 21t Oin
Wing area: 250.0sq ft
Aspect ratio: 10.0
Empty weight: 492Ib
Max weight: 8991b
Max speed: 86.5mph
Best glide ratio: 14:1

One of the pioneer British sailplane designers before
the war, Mr W. L. Manuel designed the Wren series
of gliders which culminated in the Willow Wren of
1932, and more recently he created the Hawk single-
seater. He became concerned at the number of fatal
accidents in hang gliding in recent years, and in the
Condor has designed a simple two-seater sailplane
intended especially for hill soaring and aimed at
meeting the needs of those who would like to fly but
who could not afford the price of a modern high

Manuel Hawk

Span: 42ft Oin

Length: 20ft 6in

Wing area: 149sq ft

Aspect ratio: 11.88

Empty weight: 4061b

Max weight: 639Ib

Max speed: 90mph

Min sinking speed: 2.53ft/sec at 38mph
Best glide ratio: 25:1 at 41.7mph

Mr W. L. Manuel, who designed the Willow Wren
and other gliders during the 1930s, continued
working during retirement by designing and
building the Hawk single-seater which is intended
for soaring in weak thermals. The prototype was
built at Fairoaks in Surrey during 1968-70 and made
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monocoque with a light alloy nose-cap, and the
cantilever tail unit is of wood with fabric covering.
The landing gear consists of a non-retractable
monowheel with brake, and a rubber-mounted skid
under the forward fuselage. The two pilots are
seated in tandem under a large sideways-opening
Perspex canopy.

Switzerland

wing sections similar to those on the Neukom AN-
66C Super-Elfe, and are fitted with area-increasing
Fowler-type flaps actuated electrically. When
extended these flaps increase the wing area from
107.6sq ft to 121.6sq ft, and the aspect ratio of 22.5
with flaps in becomes 19.9 when they are extended.
The Delphin also has a T tail unit similar to that of the
Schempp-Hirth Cirrus replacing the Neukom S-4A’s
low-set tailplane, thus avoiding tailplane buffeting
when the flaps are extended. Construction of the
Delphin is mainly of plastics materials.

UK

performance sailplane, and who do not have the
skills or the time to construct one of the homebuilt
designs now on offer. Resembling the primary
trainers of the early 1930s in appearance, the Condor
has a short boat-shaped fuselage nacelle of metal
tube construction with comfortable side-by-side
seating for two in an open cockpit; at the rear of the
nacelle is a pylon on which the high constant chord
wings are mounted, these being braced by V-struts
on each side to a keel running under the cockpit. The
tail unit is carried on an open girder-type rear
fuselage of aluminium tubing, the tail surfaces being
of generous area with fabric covered ribs and wide-
chord elevators. The landing gear consists of a bow-
shaped ash skid under the fuselage nacelle, with
rubber rollers as shock absorbers. The prototype
Condor made its first flight in August 1976 and in
addition to local soaring has made a number of
longer distance flights.

UK

its first flight at the College of Aeronautics airfield at
Cranfield on 25 November 1972. initial flight tests
revealed the need for some modifications, including
revised aileron controls, removing the air brakes
from the wing under surfaces and increasing the
rudder area; further flight testing followed these
changes. The Hawk is characterised by a wing of
rather low aspect ratio (11.88) and a fuselage that,
although well steamlined, is not as slim as some
contemporary types. The cantilever shoulder wing is
a three-piece wooden structure with a centre section
and two outer panels; the single spar is of spruce
with a plywood leading edge torsion box and fabric
covering aft of the spar, and there are air brakes in
the wing upper surfaces. The semi-monocoque
fuselage is of spruce covered by plywood, with a









Max speed: 106mph {in smooth air)

Max aero-tow speed: 68.5mph

Min sinking speed: 3.15ft/sec at 46.5mph
Best glide ratio: 23.7:1 at 50.3mph

Like the R-25 Standard, the R-26 Gobé metal and
fabric two-seater sailplane was developed from the
R-23 Gebics and R-24 Bibic; unlike the Standard it
has a conventional fabric-covered cantilever metal
tail unit with the tailplane mounted part of the way
up the fin, and lower aspect ratio (10.88) constant
chord wings. The first of two R-26 Gébé prototypes

MME R-27 Kopé

Span: 39ft 4%in

Length: 23ft Gin

Wing area: 165.8sq ft

Aspect ratio: 9.35

Empty weight: 344lb

Max weight: 5951b

Max speed: 124mph (in smooth air)

Max aero-tow speed: 62mph

Min sinking speed: 3.28ft/sec at 43.5mph
Best glide ratio: 20:1 at 46.5mph

This single-seater training sailplane first flew in
prototype form on 7 October 1961 and is closely

Neukom Standard Elfe S-3

Data: Standard Elfe S-3

Span: 49ft 2V4in

Length: 23ft 11%4in

Height: 4ft 11in

Wing area: 128.1sq ft

Aspect ratio: 19.0

Empty weight: 4591b

Max weight: 7051b

Max speed: 150mph (in smooth air)
Min sinking speed: 2.07ft/sec at 47mph
Best glide ratio: 37.5:1 at 59mph

Just after World War 2 Albert Neukom of Swit-
zerland began the creation of a line of sailplanes
bearing the name Elfe; the first of these, the Elfe 1,
had a wing span of only 9m (29ft 6%in), later
increased to 11m (36ft 1in), and it was followed by
the Elfe 2, designed by Dr W. Pfenninger, with a span
of 50ft 6'4in and camber-changing flaps. Later came
the Elfe PM3 of 1951 and this was succeeded by the
Elfe M with laminar flow wings. The prototype
Standard Elfe S-1 first flew on 1 May 1964 and had a
V-tail; as its name implies, it was a Standard Class

Neukom S-4A Elfe 15 and 17

Data: Eife 17

Span: 55ft 9'4in
Length: 23ft 3%in
Height: 4ft 11in
Wing area: 142.1sq ft
Aspect ratio: 21.8

made its maiden flight on 6 May 1961 and an initial
production batch of 50 was put in hand. The
cantilever high wings are single-spar all-metal
structures with a leading edge torsion box and
fabric-covered from the 35% chord line aft; the
slotted metal ailerons are also fabric-covered and
DFS air brakes are fitted. The metal monocoque
fuselage is partly fabric-covered and the landing
gear consists of a non-retractable monowheel with a
torsion rubber spring and a brake. The two pilots are
seated in tandem under a sideways-opening blown
plastic canopy.

Hungary

related to the R-26 Gobé, having basically the same
fuselage, and 80% of the components of the two
types are interchangeable. The wings are the same
as the R-26's but of reduced area and lower aspect
ratio (9.35), and the fuselage is very much the same
metal monocoque structure, partly fabric-covered.
The tail unit reverts to the cantilever ‘butterfly’-type
of the R-25 Standard, again of fabric-covered metal
construction with a trim tab in each elevator.
Landing gear consists of a non-retractable
monowheel with torsion rubber spring and a brake,
and the pilot is seated under a removable blown
plastic canopy.

Switzerland

high performance single-seater, and was followed
by the Standard Elfe S-2, which differed in having a
conventional tail unit with the tailplane at the base of
the fin. The production version was the Standard
Elfe S-3, first flown in May 1966, with the tailplane
mounted part-way up the fin and a total of 18
Standard Elfes were flying by April 1970, the year in
which the developed S-4A Elfe 15 first flew. Flown by
the Swiss plot Markus Ritzi, a Standard Elfe took 2nd
place in its class at the 1965 World Gliding
Championships held at South Cerney, and at the
1968 World Championships at Leszno in Poland a
Standard Elfe S-3 flown by Andrew Smith of the USA
came 1stout of 57 entries, with other Elfes placed 4th
and 6th. The Elfe S-3 has a high cantilever wing built
in three parts, and of plywood-balsa sandwich
construction; it is fitted with trailing edge air brakes.
The fuselage and tail unit are of glassfibre and
plywood sandwich construction, while the landing
gear consists of a retractable rubber-sprung
monowheel with brake. The pilot sits upright undera
removable transparent canopy.

Switzerland

Empty weight: 5621b

Max weight: 837Ib

Max speed: 130mph

Max aero-tow speed: 87mph

Min sinking speed: 1.84ft/sec at 46.5mph
Best glide ratio: 39:1 at 56mph
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Primary/Dagling/SG 38 formula, and first flew in
1954; it has since been built in large numbers for use
by the DOSAAF as an elementary training glider. It
was designed by B. Oshkinis and among the
factories building it was the Experimentalnii Zavod
Sportivnoi Aviatsii (or Experimental Sports Aviation
Factory) where B. Oshkinis was one of the designers
and which started production of the type in 1969;
this later became the LAK organisation, which
created the LAK-9 Lietuva and continues to produce
the BRO-11. A modified version known as the BRO-
11-M was later produced, and a biplane seaplane
version, the BRO-16, made its first flight in August

Partenavia Sea-Sky

Span: 24ft 7in

Length: 20ft Oin

Height: 7ft 3in

Wing area: 121.1sq ft

Empty weight: 187Ib

Max weight: 375Ib

Min sinking speed: 4.90ft/sec at 33.5mph
Best glide ratio: 9:1

One of the very few water-based gliders, the Sea-
Sky was designed and produced in the early 1960s
by Partenavia of Naples, best known today for the
P68B Victor light transport and its derivatives. The
Sea-Sky was a small single-seater with the pilot
seated in a single-step speedboat-like wooden semi-
monocoque hull, with a small water rudder under

PIK-3C Kajava

Data: PIK-3C

Span: 49ft 2'%in

Length: 21ft 7%in

Height: 3ft 3in

Wing area: 141sq ft

Aspect ratio: 17.1

Empty weight: 364l1b

Max weight: 6171b

Max speed: 155mph

Min sinking speed: 2ft/sec at 40.5mph
Best glide ratio: 30:1 at46.5mph

The PIK series of sailplanes designed and produced
in Finland gets its name from the Polyteknikkojen
limailukerho, the flying club of the Student Union
formed at Helsinki University of Technology in 1931;
this series started in 1945 and the PIK-3 single-
seater, intended for use by and for construction by
gliding clubs, was the first to go into series pro-
duction. It was followed by the PIK-5A, B and C inter-
mediate training sailplanes and the PIK-7 primary
glider which, together with the PIK-3, became
standard types in the Finnish clubs, and the first
two-seater in the series, the PIK-12 trainer. The PIK-3

PIK-16C Vasama

Data: PIK-16C
Span: 49ft 2%,in
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1973. Another, shorter-span version, which may be
experimental, is the BRO-17U Utochka. The BRO-11
is a strut-braced high wing monoplane of fabric and
ply-covered wooden construction, with the pilot
sitting on an elongated beam which forms the
fuselage and which has a semi-recessed monowheel
for landing; there is a towing hook under the nose
and a bumper at the end of the boom to act as a
tailskid. The tail unit is carried on a framework of
metal tubing and wire bracing, and the flaps are
similar in appearance to the Miles high-lift auxiliary
flaps fitted to the Aerovan and Gemini.

Italy

the step, and the cantilever tail unit, of fabric-
covered metal construction, carried on a steel tube
tail boom. The tailplane is a one-piece all-moving
surface, with a tab on the port trailing edge. The
braced parasol wing is of constant chord and is
carried on an inverted vee steel tube structure at the
rear of the hull, with steel tube bracing struts at the
sides; the wing is a two-spar wooden structure,
fabric-covered, with plain fabric-covered wooden
ailerons and small fixed floats at the squared-off
wing tips. The pilot sits in an open cockpit and has an
overhanging control column and conventional
rudder bars; the Sea-Sky is designed to be towed
behind a motor boat. It is, however, capable of free
flight and the wings and tailplane can be easily
removed for transport and storage.

Finland

was designed by Lars Norrmen and llkka Lounama,
the first prototype making its maiden flight in the
summer of 1950, and was of conventiona! wooden
construction. It was followed by 20 PIK-3A and PIK-
3B variants, the 3B, developed by Aush Koskinen,
featuring air brakes instead of the 3A’s wing flaps,
and both these versions had a 13m (42ft 7%in) span
wing. The PIK-3C Kajava is a high performance
version of the 3B incorporating modifications, in
particular a wing span increased to 15m (49ft 2Y4in),
to comply with Standard Class rules. The wing
structure was completely redesigned and a new
cockpit canopy fitted, the fuselage remaining
otherwise unchanged from the 3B's. The prototype
PIK-3C first flew on 20 May 1958 and the 3C was
modified for series production by Tuomo Tervo at
the Suomen limailuliito (the Finnish Aeronautical
Association); 20 had been built by the beginning of
1970. Resembling the EoN Otympia, but with a more
angular fin and rudder, the PIK-3C has high-set
single-spar wooden wings and an oval-section
wooden fuselage with diagonal ply covering, the fin
and tailplane also being ply covered.

Finland

Length: 19ft 7in
Height: 4ft 9in






cleared for aerobatics and has a good performance,
besides being suitable for multi-purpose training.
Certification for full aerobatic manoeuvres was
granted in January 1975. Of all-metal construction,
the type was designed by Ingo Herbot as a private
venture and first flew in prototype form, as the B-4,
in 1966; the design was taken over and developed by
Pilatus as the B4-PC11, which first flew in 1972.
Swiss certification was granted on 12 June that year,
and the first delivery was made shortly afterwards.
On 19 June 1978 Pilatus announced the sale of all
manufacturing and sales rights in the B4 to the
Japanese firm of Nippi — Nihon Kikoki Kabushiki
Kaisha (or Japan Aircraft Manufacturing Co Ltd) so
as to be able to concentrate on production and
development of the PC-6 Turbo-Porter and PC-7
Turbo-Trainer. The first Nippi-built B4-PC11 AF was
rolled out on 1 June 1979 and initial production is to
be at three per month after Japanese certification.
The first Nippi-built B4-PC11 AF made its maiden
flight on 25 November 1979. Pilatus is to continue
the product support of Swiss-built examples. The B4

Reghin RG-5 Pescarus

Span: 49ft 6%in

Length: 24ft 3in

Wing area: 165.75sq ft

Empty weight: 463Ib

Max weight: 6611b

Min sinking speed: 2.49ft/sec at 37mph
Best glide ratio: 27:1 at 47mph

The Romanian organisation of Cil Reghin began
developing gliders to the design of Ing Vladimir
Novitchi in 1953, starting with the RG-4 Pionier
primary trainer, which first flew in May 1954 and 50
of which were built subsequently. This was followed
by the RG-5 Pescarus single-seater which made its

Reghin RG-9 Albatros

Span: 54ft Oin

Length: 26ft 2in

Wing area: 215sq ft

Aspect ratio: 13.5

Empty weight: 639/b

Max weight: 1,036/b

Min sinking speed: 2.79ft/sec at 38.5mph
Best glide ratio: 25:1 at 49mph

The second of Ing Vladimir Novitchi’s sailplanes to
go into service with Romanian clubs was the RG-9
Albatros tandem two-seater trainer, which first flew

RG-1 Rohini-1

Span: 54ft 4in
Length: 26t 9%2in
Height: 7ft 73%in
Wing area: 223.3sq ft
Aspect ratio: 13.2
Empty weight: 604lb
Max weight: 1,089b
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is a cantilever shoulder-wing monoplane with a T-
tail; the wings are of light alloy with a U-shaped light
alloy main spar and hard PVC foam ribs between the
metal ribs; the large skin panels are attached to the
main spar by a single row of countersunk rivets, and
the ailerons are of similar construction. There are
light alloy spoilers in the wing upper surfaces at the
60% chord line. The semi-monocoque fuselage is
also of light alloy, with a flush-riveted skin, and the
rear fuselage consists of two half-shells riveted
together. The light alloy T-tail has PVC ribs and a
fixed-incidence tailplane, and the elevator has a bias
spring for trimming. The landing gear consists of a
non-retractable unsprung Tost monowheel with
drum brakes, although a retractable one can be fitted
if the customer desires, and there is a fixed
tailwheel; small doors enclose the monowheel
when retracted. The pilot sits in a semi-reclining
position under a sideways-hinging canopy that is
jettisonable in flight, and a battery radio and oxygen
system are optional.

Romania

first flight on 8 September 1957; it went into
production the following year, a total of 26 being
delivered to Romanian gliding clubs. It is a canti-
lever mid-wing monoplane of all-wood construction
with a rather large two-piece cockpit canopy; the
single-spar wing has a plywood leading edge torsion
box and is covered with ply and fabric. DFS air
brakes are fitted and there are no flaps. The wooden
fuselage has plywood stressed skin covering, the
landing gear consisting of a monowheel, a front skid
under the forward fuselage and a tail bumper. The
cantilever wooden tail unit is also ply- and fabric-
covered.

Romania

in prototype form on 1 June 1958, and of which 25
were built. It is of conventional wooden cons-
truction, characterised by a cantilever mid wing and
a long cockpit canopy with two separate sideways-
opening sections for pilot exit and entry. The
wooden wings each have a plywood leading edge
torsion box and fabric covering aft of the spar; air
brakes are fitted and the wooden ailerons are fabric-
covered. The fuselage is a plywood monocoque, and
the landing gear consists of twin wheels under the
centre fuselage plus a skid under the nose. The
cantilever tail unit is of wooden construction.

India

Max speed: 108mph (in smooth air)
Max aero-tow speed: 70mph

Min sinking speed: 2.35ft/sec at 38mph
Best glide ratio: 22:1 at 48mph

Resembling the Slingsby T21B Sedbergh, the RG-1
Rohini-1 side-by-side two-seater trainer was the first
























come by provision for water ballast, up to 216ib of
which can be carried. The prototype Cirrus made its
first flight in January 1967 with an all-moving V-tail
unit, but the second prototype and production
aircraft had a conventional tail with the tailplane
mounted part-way up the fin. A Cirrus flown by Harro
Woédl of Austria was first in the Open Class in the
1968 World Championships at Leszno in Poland. A
total of 120 Cirrus sailplanes were built by Schempp-
Hirth before production ended late in 1971, but
manufacture of the type has been continued since
early in 1972 at Vrsac in Yugoslavia by VTC —
Vazduhoplovno Technicki Centar — Vrsac; VTC had
built about 60 by early 1975 under licence and

Schempp-Hirth Janus

Data: Janus

Span: 59ft 8'%in

Length: 28ft 3%4in

Height: 4ft 9in

Wing area: 178.5sq ft

Aspect ratio: 19.97

Empty weight: 838lb

Max weight: 1,366Ib

Max speed: 136mph (in smooth air)
Max aero-tow speed: 105mph

Min sinking speed: 2.30ft/sec at 56mph
Best glide ratio: 39.5:1 at 68.5mph

Although there are many single-seat sailplanes of
glassfibre construction few two-seaters so far have
been built of this material, the Janus high per-
formance trainer being among the first of them.
Design work on this type was begun by Dipl-Ing
Klaus Holighaus in 1969, was continued from early
1972 onwards and the prototype first flew in May
1974. Production began with the second aircraft,
incorporating several improvements, in January
1975 and 100 examples of all versions of the Janus
had been delivered by early 1980 plus three motor-
ised Janus CMs. The Janus B became available to
customers in March 1978, this having a fixed-
incidence taifplane instead of the all-moving type
previously fitted. The Janus has set several speed
and distance records for two-seaters, including a
100km triangular closed circuit speed of 88.8mph in
Switzerland flown by Ktaus Holighaus and U. Plarre
on 15 August 1974, awomen’s goal and return flight
record of 339 miles in ltaly in April 1976, flown by
Adele Orsi and M. Monti, and further speed records
over 100km, 300km and 500km triangular closed

Schempp-Hirth Minimoa

Span: 55ft 9%in

Length: 22ft 11%%in

Wing area: 204.5sq ft

Aspect ratio: 15.2

Empty weight: 476/b

Max weight: 7721b

Max speed: 136mph

Min sinking speed: 2.1ft/sec at 39.5mph
Best glide ratio: 26:1 at 53mph

production continues. The cantilever mid wings
have an all-glassfibre box spar and the wing shell is
of glassfibre/foam sandwich construction; the
hinged ailerons are of glassfibre/balsa sandwich,
and the Schempp-Hirth air brakes on both upper and
lower wing surfaces are of aluminium alloy, a tail
braking parachute also being fitted. The fuselage isa
glassfibre shell, 1.5mm thck, stiffened with foam
rings, and secured with resin. The cantilever tail unit
is a glassfibre/foam sandwich structure. Landing
gear consists of a manually-retractable monowheel
with an annular rubber-sprung shock absorber and a
drum brake. The pilot sits on a semi-reclining
adjustable seat under a one-piece Plexiglas canopy.

FGR

circuits in South Africa in November 1977. The Janus
has a glassfibre monocoque fuselage with bonded-
in foam bulkheads, and this is similar to the Nimbus
2's but the cockpit section is lengthened to
accommodate the two pilots in tandem with dual
controls under a hinged one-piece canopy. Landing
gear consists of a non-retractable monowheel with a
drum brake, and a nosewheel; there is also a bumper
under the rear fuselage. The two-piece cantilever
mid wings have 2° forward sweep on the leading
edge, and are of glassfibre/foam sandwich construc-
tion, with glassfibre monocoque ailerons, flaps and
Schempp-Hirth air brakes in the wing upper sur-
faces; the camber-changing flaps are operated
between +12° and —7°. The tailplane is also of
glassfibre/foam sandwich construction. The Janus
C has carbon-fibre wings of 20m span and a carbon-
fibre tailplane.

A French development of the Janus is the SCAP-
Lanaverre SL-2 all-plastics sailplane created by
SCAP - Société de Commercialisation Aéronautique
du Plessis, SaRL and Lanaverre Industries, the latter
building the Standard Cirrus under licence from
Schempp-Hirth. First flown on 15 Qctober 1977, the
SL-2 differs from the Janus chiefly in having
provision for 30.8 Imp gallons (140 litres) of water
ballast in the wings and a fixed tailplane with
elevators instead of a one-piece all-moving tail-
plane; a more comfortable cockpit for the two pilots
is provided, with provision for back-type parachutes.

The Janus M prototype, D-KIBO, first flew in 1978
and is a motorised version with a 55hp Hirth 0-28
engine mounted on a pylon aft of the cockpit end
retracting into the fuselage.

FGR

One of Germany's leading high performance single-
seaters before the war, this gull-winged glider was
designed by two of Germany’s leading sailplane
pilots, Martin Schempp and Wolf Hirth, who in 1935
founded the firm bearing their name in Géppingen.
They designed and developed the Minimoa from the
20m span Moazagotl, and the name Minimoa is a
contraction of miniature Moazagotl, although the
design was also known as the Goppingen 3. In its
original form it had cantilever shoulder-mounted
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This was the HS-7 Mini-Nimbus, designed by Dipl-
Ing Klaus Holighaus, which first flew in prototype
form on 18 September 1976, and a total of 200 had
been ordered by February 1977; altogether 155 Mini-
Nimbuses of all versions had been delivered by the
beginning of 1980. As with the Nimbus 2, the T-
tailplane was an all-moving surface on initial
production aircraft, but from March 1978 a fixed-
incidence tailplane was offered as an option for
customers, the type being known as the Mini-
Nimbus B with this tailplane. The Mini-Nimbus C is
offered with either carbon-fibre wings and tailplane
or those of glassfibre construction and the same new
features as on the Nimbus 2C. Of the same glass-
fibre/foam sandwich construction as the Nimbus 2,
the cantilever mid wings have flaps that incorporate

Schempp-Hirth Nimbus 2

Data: Nimbus 2C with carbon-fibre wings
Span: 66ft 74in

Length: 24ft 0'%in

Height: 4ft 9in

Wing area: 155.0sq ft

Aspect ratio: 28.62

Empty weight: 694ib

Max weight: 1,433lb

Max speed: 168mph (in smooth air)
Max aero-tow speed: 99mph

Min sinking speed: 1.5ft/sec at 50mph
Best glide ratio: 49:1 at 65mph

The HS-3 Nimbus high performance single-seater
was designed and built in his spare time by Dipl-Ing
Klaus Holighaus, with the aid of Schempp-Hirth, of
which he became a 50% shareholder in 1970. It had
the same fuselage as the Open Class Cirrus married
to a new high-set three-piece wing of 22m (72ft
2'4in) span and the high aspect ratio of 30.6; the tail
unit was similar to that of the Cirrus. The prototype
first flew in January 1969 and the nextyear a Nimbus
flown by George Moffat of the USA won the Open
Class in the World Gliding Championships at Marfa,
Texas. The HS-3 Nimbus was of glassfibre/foam
sandwich construction, the fuselage having a steel
tube frame for the attachment of wings and landing
gear, and the manually-retracted monowheel had a
drum brake. No air brakes were fitted, and the pilot
sat under a long two-piece canopy. The Nimbus had
an exceptionally high performance, with a best glide
ratio of 51:1 at 56mph and a minimum sinking speed
of only 1.44ft/sec, and this performance would
ensure its sales prospects. The Nimbus 2 is the
production version, differing from the HS-3 in
having the same fuselage as the Standard Cirrus
married to a wing of shorter span (20.3m) and builtin
four sections to limitweight and dimensions for ease
of rigging, storage and trailer transport. The
glassfibre/foam sandwich wing structure was
stiffened to eliminate the bending experienced with
the earlier Nimbus wing, and glassfibre Schempp-
Hirth air brakes are fitted in the upper surfaces; there
is also a tail braking parachute. The ailerons and
interconnected flaps are glassfibre shells, the flap
settings ranging from —8° for high speed flight to
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the wing root fairings and glassfibre air brakes in the
wing upper surface immediately ahead of them. The
flaps can be selected to five positions between -7°
and +10°, and when they are lowered the trim lever
operates the all-moving tailplane at the same time
so as to give an automatic flap/trim system. Up to
265lb of water ballast can be carried, or 419lb in the
carbon-fibre-winged Mini-Nimbus C. The glassfibre
fuselage shell is stiffened with bonded foam rings
and has a central tubular steel framework like that of
the Nimbus 2; the fin is integral with the fuselage
and the tailplane is of glassfibre/foam sandwich.
Landing gear consists of a manually-retractable
rubber-sprung monowheel with a drum brake. The
pilot sits under a large one-piece flush-fitting canopy
in a semi-reclining position.

FGR

+6° for soaring in thermals and 20° for landing; the
flaps of the earlier Nimbus drooped to 90° for
landing. Up to 353Ib of water ballast can be carried.
The glassfibre fuselage shell is stiffened with
bonded-in foam bulkheads and there is a central
tubular steel framework for attaching the wings and
landing gear. The Nimbus 2 also differs from the
earlier version in having a glassfibre/foam sandwich
T-tail very similar to that of the Standard Cirrus; the
first 132 Nimbus 2s have an all-moving tailplane, but
133rd and later aircraft known as the Nimbus 2B
have a fixed incidence T-tailplane and elevator. The
retractable rubber-sprung monowheel has a drum
brake. The pilot sits in a semi-reclining seat under a
long flush-fitting hinged canopy. The Nimbus 2C has
a higher gross weight, is fitted with new brake type
flaps instead of upper surface air brakes, and is
available to customers with wings and tailplane built
of carbon-fibre as an alternative to glassfibre
construction; with the former up to 550lb of water
ballast can be carried.

Design work on the Nimbus 2 began in January
1970 and the prototype, construction of which began
in April that year, first flew in April 1971. By 1
January 1979 a total of 185 Nimbus 2s, 2Bs and 2Cs
had been delivered, and the type has an outstanding
competition record. It has twice won the Open Class
in World Championships, in 1972 at Vrsac, Yugo-
slavia, flown by Goran Ax of Sweden and in 1974 at
Waikerie, Australia, flown by George Moffat of the
USA; in the 1976 World Championships in Finland,
Nimbus 2s took no less than 14 of the first 25 places.
On 15 February 1977 a Nimbus 2 flown by R. J. Rowe
of Australia set a speed record of 83.264mph over a
750km course, and a similar record over 500km was
set up by Edward Pearson of Rhodesia in another
Nimbus 2 on 27 November 1976. The world distance
record to a goal, for single-seaters, was set up by a
group of three Nimbus 2s which covered 779.36
miles in New Zealand on 14 January 1978. The
Nimbus 2CS that won the 1980 German National
championships was modified to have extra wing
panels to increase the span to 23.5m (77ft Qin). This
preceded the Nimbus 3 which has a four-piece
carbon-fibre wing of 22.9m span, and which was first
flown in prototype form on 21 February 1981 by its






the same root thickness/chord ratio of 19.6% as on
the Cirrus and also without flaps. The prototype
Standard Cirrus first flew in March 1969 and
production began in the summer of that year. The
type proved to have very docile and pleasant
handling qualities and soon made its mark in
competition flying, winning the Standard Class at
the International Soaring Competition at Hahnweide
in 1969 and going on to win many national gliding
contests. By April 1977, when production by
Schempp-Hirth ended, a total of 700 Standard
Cirruses had been built, including 200 built under
licence by Grob Flugzeugbau, makers of the Astir
series of sailplanes, between 1972 and July 1975.
Manufacture of the type is being continued under
licence from Schempp-Hirth by the French firm
Lanaverre Industrie, formed at Bordeaux in 1977 by
Morin SA and the boatbuilding concern Yachting
France; 30 had been completed by 1 January 1979 as
the Lanaverre Standard Cirrus, also known as the
SCAP Cirrus 78L. VTC of Yugoslavia had also built 14

Schempp-Hirth Ventus

Span: 49ft 24in

Length: Ventus A 20ft 9%%in
Ventus B 21ft4%in

Wing area: 102.4sq ft

Aspect ratio: 23.7

Empty weight: Ventus A 474ilb
Ventus B 486lb

Max weight: Ventus A and B 9491b
Max speed: 155mph

Min sinking speed: 2.17ft/sec at 9.2Ib/sq ft wing
loading

Best glide ratio: 44:1 at 74.6mph

The Ventus high performance single-seater (its
name is the Latin for ‘wind’) is the first of a new
generation of racing and competition 15m Class
sailplanes featuring carbon-fibre in their structures;
the mid-set wings are specially designed to take full
advantage of this material’s lightness and extra
stiffness. A new wing section, thinner and more
laminar than previous Wortmann profiles, has been
developed for the Ventus by Professor F. X.
Wortmann, physicist Dieter Althaus and Dipl-Ing
Ktaus Holighaus, this being specially designed for
carbon-fibre construction and giving better perform-
ance throughout the entire speed range. A special
characteristic of this new section is that at low-drag
speeds, stall warning buffeting occurs when the
angle of attack must increase over 10° before the
stall itself actually occurs, this giving a previously
unknown safety margin in narrow thermals, in ridge
or mountain flying and in landing. The wing and its
skin are made entirely of carbon-fibre, which gives
increased torsional stiffness and reduces by over
two-thirds the negative tip twist experienced with
thin glassfibre wings, and the resulting lift penalties;
the wing skin is made of specially developed extra-
fine-weave carbon cloth, and has high stiffness to
maintain the wing profile. The same new air brake/
flap system as on the Nimbus 2C is featured, the air
brakes being behind the 70% chord line outside the

Standard Cirrus 75-VTCs by early 1979. The
Standard Cirrus 75 was an improved variant
produced by Schempp-Hirth in 1975 which had
enlarged fairings at the wing roots, increased area
air brakes, a modified nose similar to that of the
Nimbus 2, jettison valves for the wing water ballast
tanks repositioned to behind the monowheel, and a
new type of easy-to-rig tailplane fitting. The
cantilever mid wings and the ailerons are glassfibre/
foam sandwich structures, and there are Schempp-
Hirth glassfibre air brakes in the wing upper
surfaces; unlike the Cirrus, there are no lower
surface air brakes. The fuselage is a glassfibre shell,
1.5mm thick, stiffened with bonded-in foam rings,
and the T-tail unit is of glassfibre/foam sandwich,
the tailplane being an all-moving surface. The
standard landing gear is a manually-retractable
monowheel, but a non-retractable faired mono-
wheel is optional for the customer; in both cases
there is a drum brake. The pilot sits in a semi-
reclining seat and has adjustable rudder pedals.

FGR

wing’s laminar flow area, and this system gives an
unusually short and slow landing. The two-piece
ailerons feature Grob elastic flap-type joints on the
lower wing surfaces to make the aileron/wing joint
gapless and reduce drag, while enabling the upper
surface gap to be kept very small. Tail surfaces are
similar to those of the Nimbus, with a fixed-
incidence tailplane and elevator.

There are two fuselage sizes, the normal version
(the Ventus B) being big enough for pilots from 5ft
9in to 6ft 5in tall, this fuselage being 24%sin wide,
32%in high and 21ft 4%in long. The smaller fuselage
(the Ventus A) is designed so that pilots up to 5ft 9in
tall will not feel ‘lost’ in a cockpit designed to
accommodate six-footers, and is 21%in wide X
29'4in high x 20ft 91%in long; its smaller size results
in a slight performance bonus. In both versions the
pilot sits under a one-piece sideways-hinging cockpit
canopy which is easily jettisonable; the canopy
frame is of carbon-fibre and there is provision for a
variety of instrumentation. Both fuselage sizes have
a steel mid-fuselage frame on which is mounted the
retractable monowheel, the flap and aileron drives
and the wing lift-pin sockets; this frame takes the
stresses from the landing gear directly through to
the wings, and there is also a tail bumper fairing
under the fin. The rudder sizes are slightly different
for each fuselage size, and there is provision for over
330lb of water ballast in integral fuselage tanks. The
prototype Ventus first flew on 3 May 1980, and a
one-off sailplane known as the Lentus, which
consists of a Ventus A fuselage fitted with Nimbus C
wings, is used for performance comparison trials
with the Ventus.

































first design here was the Kangaroo two-seater,
which first flew in 1953, and this was followed by an
improved version of the Baby, the Grunau Baby 4,
the Nymph and Kingdfisher, and the ES 52 Kooka-
burra two-seater side-by-side trainer, which was
used by most of the Australian gliding clubs and is
semi-aerobatic. Of conventional wooden construc-
tion, the ES 52 Kookaburra first flew in prototype
form on 20 June 1954, and four Mk Is, eleven Mk lis
and eight Mk llls were built. The ES 52B Kookabura
IV, which first flew in 1959, featured an increased
wing span of 48ft 9in, a nose wheel in place of the
rubber-sprung wooden nose skid ahead of the
monowheel, a brake for the monowheel and an
enlarged cockpit. By early 1966 a total of 23 Mk IVs
had been built, and production ceased when
Schneider decided to build the Schieicher Ka 7 two-
seater under licence. The Mk HI's cantilever high-set

Schneider ES 59 Arrow

Data: ES 59 Series 2

Span: 43ft 5in

Length: 22ft 2V5in

Height: 4ft 7in

Wing area: 118.3sq ft

Aspect ratio: 16.0

Empty weight: 375lb

Max weight: 616lb

Max speed: 148mph

Max aero-tow speed: 80mph
Min sinking speed: 2.7ft/sec at 46mph
Best glide ratio: 28:1 at 5Imph

This single-seat general purpose club sailplane was
designed to replace the Grunau Baby 4 and the ES 57
Kingfisher built by Schneider, and was commis-
sioned by the Gliding Federation of Australia. The
prototype Arrow flew for the first time on 14 April
1962, and completed its airworthiness trials on 7

Schneider ES 60B Super Arrow

Data: ES 60B Super Arrow

Span: 49ft 2Vsin

Length: 23ft 2'%in

Height: 5ft Oin

Wing area: 138sq ft

Aspect ratio: 17.5

Empty weight: 488lb

Max weight: 765!b

Max speed: 140mph (in smooth air)
Max aero-tow speed: 103mph

Min sinking speed: 2.3ft/sec at 47mph
Best glide ratio: 30.7:1 at 53mph

The ES 60B Super Arrow was developed from
another Standard Class single-seater, the ES 60
Series 2 Boomerang, and the ES 59 Arrow; the
Boomerang was designed in 1964 for competition
flying, and the first of two prototypes made its first
flight on 28 November 1964, followed by the second
on 24 December that year. These were followed by
six ES 60 Series 1s builtin 1966, and 28 ES 60 Series
2s completed in 1967 and 1968, plus a few more built
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one-piece wing is a single-spar wooden structure
with a D-section plywood leading edge and fabric
covering; there are wooden scissor-type air brakes
above and below each wing, and the sealed-gap
ailerons are fabric-covered. The fuselage is a
plywood-covered semi-monocoque made up of
wooden frames and stringers, and there is a non-
retractable unsprung monowheel, without a brake
on the Mks I-1ll, these versions having the nose skid
and the Mk IV a nose wheel; all Marks have a tail-
skid. The tail unit is a fabric-covered wooden
structure, with a trim tab in the port elevator. The
one-piece Perspex canopy hinges rearwards to
open, and the two pilots sit in slightly staggered
side-by-side seats; there is also a window on each
side under the leading edge wing root to improve
visibility. Extra instrumentation can be fitted if the
customer so desires.

Australia

May that year. Small-scale production was put in
hand, and 10 Arrows had been built by 1966, the
latest production version being the ES 59 Series 2,
which had a shorter swept fin and rudder than the
initial production aircraft. The cantilever high-set
plywood-covered wooden wing has ‘bumpers’ atthe
tips and a forward sweep of 3° at the spar; there are
wooden scissor-type air brakes at the 45% chord line
and flaps are not fitted, the wooden ailerons being
ply-covered. The fuselage is plywood-covered semi-
monocoque and the tail unit a ply-covered cantilever
wooden structure. There is a non-retractable
monowheel with a band brake, and a foam rubber-
sprung nose skid forward of it which has a steel
shoe; there is also a spring steel tailskid. The pilot
sits under a sideways-opening Perspex canopy, and
is provided with cushions and a sunshade; extra
instrumentation can be installed if required.

Australia

since then, this differing from the Series 1 in having
the height of the plywood-covered fin reduced by
3in, and a lengthened sideways-opening Perspex
cockpit canopy; later production Series 2s had the
nose lengthened by 2'4in, a larger monowheel and
an adjustable seat back for the pilot. The Boomerang
soon made its mark in contest flying, and for a time
held all the Australian national speed records over
100km, 200km and 300km triangular closed circuits,
at speeds of 54mph, 55mph and 59mph respectively.
The Boomerang was succeeded by the ES 60B
Super Arrow, also designed for competition flying,
which first flew in prototype form on 22 September
1969 and which was awarded a C of A on 31 October
that year. It was the same as the ES 60 Series 2
Boomerang but had the conventional tail unit of the
ES 59 Arrow with an unswept, fixed tailplane
mounted at the base of, and forward of the fin
instead of the Boomerang’s swept-back ‘all flying’
tailplane, the halves of which were mounted
separately on the fin about one-third of the way up,
being secured by automatic spring-loaded bayonet

































ships, flew his Sisu for a time with wing tip
extensions to increase the span from the standard
50ft Oin. The prototype, known as the Sisu 1, flew for
the first time on 20 December 1958, and was a
cantilever shoulder-wing type of all-metal con-
struction with a laminar flow wing of NACA
65-series section to provide very low drag over a
broad speed range, with forward sweep to delay tip
stall. The ‘butterfly’-type V-tail has an included angle
of 90°. The two-spar wing has an aluminium alloy
skin and plate stringers, with glassfibre/foam
stiffening in the leading edge and camber-changing

Slingsby HP-14C

Data: HP-14C

Span: 59ft 0%%in

Length: 23ft 10V%in

Height: 3ft 11in

Wing area: 146.2sq ft

Aspect ratio: 23.9

Empty weight: 6391b

Max weight: 840lb

Max speed: 135mph (in smooth air)
Min sinking speed: 1.64ft/sec at 52mph
Best glide ratio: 44:1 at 60mph

During the 1960s the traditional wood and fabric
construction for sailplanes was increasingly
challenged in Europe by glassfibre and to a lesser
extent by metal construction, and so Slingsby, to
remain competitive, acquired a licence to build the
American Bryan HP-14 all-metal high performance
single-seater, designed by R. E. Schreder, while their
own first all-metal design, the T53, was on the
drawing board. All-metal construction rather than
glassfibre was chosen because it involved consider-
ably fewer man-hours for assembly than wood, and
metal was easier and less critical to repair than
glassfibre. The Bryan HP-14, of aluminium construc-
tion, made its first flight in prototype form on 24
June 1966 with a ‘butterfly’-type V-tail of 90°
included angle, and this aircraft, flown by its
designer, won the 1966 US National Soaring
Championships. The HP-14T version with a conven-
tional T-tail first flew on 19 May 1968, and over 100 of
both versions were built by Bryan Aircraft Inc and
amateur constructors supplied by them with kits for
the HP-14, which had all skins, ribs and bulkheads
formed and welded parts welded ready for
assembly. The first of two Slingsby-built HP-14s was
completed and flown in May 1967, but the type was
redesigned by Slingsby’s to suit British conditions
and airworthiness requirements, the revised version

Slingsby Kirby Cadet

Data: Cadet TX Mk 1
Span: 38ft 6in
Length: 20ft 10V%in
Wing area: 170sq ft
Aspect ratio: 8.67
Empty weight: 295Ib
Max weight: 513Ib

flaps. To achieve the smoothness and accuracy
necessary for laminar flow, wing contours were
filled and sanded, and alt control surface hinge lines
and joints in the canopy and removable fairings
were sealed. The Sisu 1A was the production
version, 10 of which were built by Arlington Aircraft
at Arlington, Texas, and later at Greenville, South
Carolina, between 1960 and 1965. This version
featured vented air brakes and large-span slotted
flaps. Landing gear consists of a retractable
monowheel and a miniature fixed tailwheel; the
pitot sits under a flush-fitting two-piece canopy.

UK

being known as the HP-14C. The V-tail was replaced
by a conventional fin and rudder with a fairly low-set
all-moving tailplane, the wing span was increased to
18m (59ft 0'4in) and the cantilever shoulder wings
moved back 6in to give a wider cg range and a
roomier cockpit, the structure was redesigned to
meet ARB requirements and a tail braking parachute
was fitted. The original rack-and-pinion flap
operating mechanism was replaced by a pneumatic
system with two jacks to lower the flaps to 90°, when
they serve as air brakes; on the US-built HP-14s the
flaps could be hydraulically operated if the cus-
tomer desired. The HP-14C prototype first flew on 11
April 1968 and the three HP-14Cs were built by
Slingsby, two for the British team at the 1968 World
Championships in Poland, and one for the Spanish
team, but these were all that could be built before the
firm’s main factory area was destroyed by fire on 18
November 1968. Five more under construction were
not completed due to loss of jigs in the fire, and were
later stored, but six HP-14C kits were supplied to
Australia and one to Finland, one more being built
from a kit by W. J. Provins of Scarborough. Another
HP-14 built by Southdown Aero Services Ltd of
Lasham had a V-tail of 50% greater span than the
American version, and was later sold to the USA as
N8838, where it was converted into an HP-14T with a
T-tail.

The Bryan HP-14 has an aluminium wing
structure, with plain aluminium ailerons, and no
spoilers are fitted. The fuselage is an aluminium
monocoque, with a steel tube frame around the
cockpit, and there is a manually retractable
monowheel and a fixed steerable tailwheel; the
monowheel has a hydraulic shock-absorber and
brake. The pilot sits in a semi-reclining position
under a long Plexiglas canopy consisting of two
fixed pieces and a hinged section; a 90-channel
transceiver and an oxygen system can be fitted.

UK

Min sinking speed: 3.5ft/sec at 32mph
Best glide ratio: 16:1

Well known as the glider on which hundreds of Air
Training Corps cadets received their training, this
single-seat intermediate trainer was originally
designed in 1935 as a soarable version of the
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first flew in prototype form in September 1950. This
was selected as a standard ATC trainer, being known
as the Cadet TX Mk 3 by the RAF, and altogether 131
were built for the ATC and 69 for gliding clubs and
other civil customers; 14 more were built from
Slingsby-supplied kits and a number of Tandem
Tutors were also built from Government surplus
spares. The Tandem Tutor can be flown either dual
or solo, and differs from the single-seat Tutor chiefly
in having the forward fuselage lengthened to
accommodate the second cockpit. An extra V-strut
over the rear cockpit windscreen supports the wing
leading edge, and wing spoilers are usually fitted in
the upper surfaces, although some Tandem Tutors
do not have them, and flaps are not fitted. The
forward fuselage is plywood-skinned and the rear
fuselage is fabric-covered; the pilots have full dual
controls. Landing gear is basically the same as the
Cadet’s with a monowheel, a skid under the forward
fuselage and a tailskid.

Slingsby T 13 Petrel

Span: 56ft 9in

Length: 23ft 9V3in

Wing area: 180sq ft

Aspect ratio: 17.9

Empty weight: 4401b

Max weight: 6371b

Max speed: 105mph

Min sinking speed: 2.1ft/sec at 50mph
Best glide ratio: 27:1 at 42mph

This high performance single-seater was one of the
first prewar British attempts to produce a sailplane
to rival such well-known German types as the
Condor, Rhonéadler and Minimoa in terms of per-
formance and aerodynamic refinement. It was, in
fact, based on the Rhonadler, with a gullwing of very
similar plan form and long span ailerons, with a low
wing loading suitable for the rather weak British
thermals; no air brakes or flaps were fitted. The
Petre! first flew in prototype form in December 1938
and production aircraft, known as the Petrel 1, were
offered to customers for a mere £266 in 1939, but
only six were built before the war put a stop to

Slingsby T 21 Sedbergh

Data: T21B

Span: 54ft Oin

Length: 26ft 8in

Wing area: 260.5sq ft

Aspect ratio: 11.2

Empty weight: 5891b

Max weight: 1,0471b

Max speed: 105mph

Min sinking speed: 2.79ft/sec at 38.5mph
Best glide ratio: 21:1 at 43mph

Well known to several generations of ATC and
gliding club members as the type on which they
received their ab initio training, this big side-by-side
two-seater was designed to meet the ATC's
requirements for a simple dual control sailplane of

A powered version of the Tutor was undertaken,
somewhat against his wishes, by Mr Fred Slingsby,
and this, the T29 Motor Tutor, featured a new
fuselage with a fixed, divided-axle type under-
carriage and tailwheel married to the standard Tutor
wings and tail unit. It first flew, as the T29A with a
25hp Scott Flying Squirrel engine, in December 1947
but this first prototype was underpowered, and the
second prototype, the T29B which first flew in June
1948, had a 40hp Aeronca JAP two-cylinder, hori-
zontally-opposed air-cooled engine; a single 9.5 imp
gallon fuel tank was installed. it was intended that
the Motor Tutor should be soid in kit form for
assembly by Ultra-Light Aircraft Association groups
but when, after protracted deliberations, the ARB at
last granted the Motor Tutor a C of A it was not for
training and, since this role had been the main
reason for developing the type in the first place,
further work on the Motor Tutor ceased and an initial
order for six was cancelled.

UK

further production. Two of these G-ALNP and G-
ALPP, survived the war, the latter later being sold to
Eire as IGA101. Of conventional spruce and birch
plywood construction, the Petrel had an all-moving
tailplane very similar in outline to the Rhonéadler’s in
its initial form, but later production aircraft had a
larger, broader chord tailplane and elevators with a
step in the rear fuselage underneath the tailplane.
The cockpit canopy was of a type later to become
commonplace on many sailplanes, flush-fitting and
completely faired into the fuselage line without a
step, while the landing gear consisted of a long
wooden skid under the fuselage, without a mono-
wheel, and a tail bumper. A proposed postwar
development was the T22 Petrel 2, which had a
revised cockpit with a step, wing spoilers, a
monowheel and a tailplane with elevators, but this
version was not built. A Petrel was fitted with a small
engine on top of the fuselage in 1947 by Wing-
Commander K. H. Wallis, later well known for his
WA-116 and WA-117 autogyros, but this version of
the Petrel was never flown.

UK

medium performance and low price. The prototype,
designated T21P, first flew in 1944 and had a wing
span of 50ft 0in, and the first production version was
the T21A for clubs and other civil customers, with the
span increased to 54ft 0in, which first flew in April
1947. The T21B (originally designated T28) was the
version of the T21A ordered for the ATC and known
as the Sedbergh TX Mk 1 in Service use, being
named after the famous Yorkshire public school;
this first flew in December 1947. Altogether 121 civil
T21As were built and 73 T21B Sedberghs for the
ATC, plus 19 more T21Bs built under sub-contract by
Martin Hearn Ltd, who had also built Cadets for
Slingsby. Three more T21s were built outside — by
the Midland Gliding Club, by Leighton Park School
and by Mr J. Hulme, making a total, including
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Bloody Aircraft, and the MOBA 2B was a 15m span
version of the 2A; the 2C is an improved version of
both the earlier models with a 15m span and the fin
and rudder height increased to 4ft. The prototype 2C
made its first flight on 12 December 1979 and is a
cantilever high wing monoplane of mixed construc-
tion with a T-tail; series production is not intended.
The single-spar wings are built in three pieces and
have plywood ribs with PVC foam infilling, and a skin
of pop-riveted aluminium alloy sheet covered with
glassfibre. The plain aluminium alloy flaps on the

Swales SD3-15

Data: SD3-15T

Span: 49ft 2V5in

Length: 20ft Oin

Height: 4ft 3in

Wing area: 102.0sq ft

Aspect ratio: 23.7

Empty weight: 490Ib

Max weight: 728|b

Max speed: 125mph (in smooth air)
Max aero-tow speed: 90mph

Min sinking speed: 2.4ft/sec at 48.5mph
Best glide ratio: 36:1 at 55mph

This single-seater 15m span sailplane is designed
especially for use by clubs and small syndicates,
with the emphasis on low running costs and capital
outlay together with safe flying qualities. Available
in two forms, as the SD3-15T with a T-tail and the
SD3-15V with a V-tail, the Swales was developed
from the Birmingham Guild BG 135 Gipsy, the 13.5m
span version of the BG 100/12 designed by J. C.
Gibson, K. Emslie and the late L. P. Moore of
Sailplane Design Ltd. Manufacturing rights of the
BG 135 were acquired by Yorkshire Sailplanes Ltd,
who built a batch of seven as the YS 55 Consort. The
BG 135 was itself developed from the earlier and
very similar Birmingham Guild Gipsy 12/15 project
which, like the BG 100/12, was intended to be a low
cost lightweight Standard/Sports Class sailplane in
which either a medium-performance 12m wing or a
high performance 15m one could be fitted to a
common fuselage and tail unit. This was to be
achieved by special attention to structural efficiency

SZD-8 Jaskolka

Data: Jaskolka-Z

Span: 52ft 6in

Length: 22ft 11'%in

Height: 4ft 7'%in

Wing area: 146.4sq ft

Aspect ratio: 18.8

Empty weight: 595Ib

Max weight: 816!b

Max speed: 155mph (in smooth air)
Min sinking speed: 2.5ft/sec at 46mph
Best glide ratio: 28.5:1 at 51.5mph

Since the war Poland has established herself as
probably the leading Eastern European rival to the
Federal German Republic in the design and

trailing edge also serve as air brakes, and the
wooden ailerons are plywood-covered. The nose
and centre fuselage are box structures of sheet
aluminium alloy with a non-structural glassfibre
skin, while the tail boom is of flush-riveted
aluminium alloy sheet. The fin and rudder are also of
flush-riveted aluminium, while the tailplane and
elevator are of wood and plywood. Landing gear
consists of a retractable monowheel and a fixed
tailskid, while the pilot sits under a forward-sliding
canopy.

UK

resulting from efficient wing skin stabilisation, with
rigid foam cores, and low cost was achieved by
eliminating taper as well as twin-skin sandwich or
ribbed forms of construction. The prototype BG 100/
12, with a 12m (39ft 4in) span wing, first flew on 7
April 1970 and, like the later SD3-15V, was a
cantilever shoulder-wing monoplane of all-metal
construction with a V-tail and a large hinged
moulded cockpit canopy; a 13.5m span wing was
later fitted. Construction of the prototype SD3-15
began in September 1974 and it first flew in March
1975, being designated SD3-13V. The first prototype
SD3-15V first flew in July 1975 and the first SD3-15T
made its maiden flight in December 1976, the suffix
letter denoting the tail configuration; six SD3-15s
had been built by mid-1979; production is now only
to order and is restricted to the T-tailed SD3-15T.
Structurally, the SD3-15 is very similar to the BG 135
and BG 100/12 from which it was developed; the
constant chord wings have metal and polystyrene
ribs and glassfibre reinforced plastic (GRP) wing
tips, and the trailing edge flaps also act as air bakes.
The plain metal ailerons have foam ribs. The metal-
skinned semi-monocoque fuselage has a GRP nose
cone and is built up on four longerons. The landing
gear consists of a non-retractable monowheel with
an internally-expanding brake, and a tailskid. Both
versions have a metal tail unit with 50% foam ribs;
the SD3-15T has a full-span elevator with spring trim
while the SD3-15V has all-moving tail surfaces with
anti-balance tabs. The cockpit canopy opens
sideways to starboard.

Poland

manufacture of high quality sailplanes. Between
1947 and 1977 the Polish aircraft industry produced
3,638 gliders of 91 different types, and SZD
sailplanes were exported all over the world, setting
up many world and national records over the years.
The SZD organisation responsible for Polish
sailplane design and devieopment was officially
formed in April 1946 as the Instytut Szybownictwa
(or Gliding Institute) at Bielsko-Biala and was
renamed in 1948 the Szybowcowy Zaklad
Doswiadczalny — SZD (or Experimental Glider
Establishment). In July 1969 the name was changed
again and since July 1975 the former SZD has been
known as Przedsiebiorstwo Doswiadczaino-
Produkcyjne Szybownictwa, or Experimental and
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SZD-31 Zefir 4

Data: Zefir4

Span: 62ft 4in

Length: 26ft 3in

Height: 7t Oin

Wing area: 169sq ft

Aspect ratio: 23.0

Empty weight: 772ib

Max weight: 9701b

Max speed: 149mph (in smooth air)
Max aero-tow speed: 93mph

Min sinking speed: 1.97ft/sec at 58mph
Best glide ratio: 42:1 at 58.5mph

The Zefir series of high performance single-seaters
represented what was arguably the high point of
wood and fabric sailplane design before this
traditional form of construction was superseded
increasingly by glassfibre types in the 1960s. The
Zefirs resulted from work done by a team under
Dipl-ing B.Szuba and the SZD-19X Zefir 1 prototype,
designed by B. Szuba, made its first flight on 4
January 1959 as an Open Class single-seater and
this was followed by the SZD-19-2 Zefir 2, which first
flew in March 1960. The first two examples of this
version, flown by the Polish pilots Makula and
Popiel, took 2nd and 3rd places in the Open Class in
that year's World Championships in Germany. The
Zefir aroused great interest here because of its
advanced design features, in particular the reclining
pilot's position that made possible such a well-
streamlined fuselage of low cross sectional area, the
tail braking parachture, the towing hook unit
combined in the retractable monowheel, and the
swept back fin and rudder with the one-piece
tailplane and elevator slotting into the tail cone
below the rudder. The Zefir 2 went into limited
production during 1963-64 and three improved Zefir
2As took part in the 1963 World Championships in
Argentina; this time their pilots Makula and Popiel
came 1st and 2nd in the Open Class and the
Argentine pilot Rudolfo Hossinger, who had won the
1960 World contest in a Skylark 3, was placed 5thin a
Zefir 2A. The cantilever shoulder wings were of 17m
(55ft 9'%in) span and 20.7 aspect ratio, with an NACA
65-series laminar flow section; each wing has a
central plywood torsion box with a plywood/plastic

SZD-36A Cobra 15

Data: Cobra 15

Span: 49ft 2'%in

Length: 22ft 11 in

Height: 5ft 23%.in

Wing area: 125sq ft

Aspect ratio: 19.4

Empty weight: 5671b

Max weight: 8491b

Max speed: 155mph {in smooth air)
Min sinking speed: 1.97ft/sec at45.5mph
Best glide ratio: 38:1 at 60mph

This high performance Standard Class single-seater
was designed by Dipl-ing Wladislaw Okarmus for

Poland

core sandwich skin, a D-section leading edge and a
plywood-covered trailing edge. The wooden
ailerons are fabric-covered and the VZLU mech-
anically-operated slotted flaps are in six sections
covering 35% of the chord; there are no dive brakes.
The wooden fuselage has the monocoque nose
section covered with glassfibre, the centre section
and tail cone being ply-covered semi-monocoque
structures, the drag parachute being housed in the
tail cone. The tail surfaces have laminar flow
sections, the fin and tailplane being covered with a
sandwich skin and the rudder and elevators fabric-
covered, with a trim tab in the elevator. The long
flush-fitting cockpit canopy slides forwards about
3in and then is opened by hinging upwards from the
tip of the nose cone; radio, oxygen and blind flying
instruments for the pilot are standard, and a termal
detector can be fitted as an optional ‘extra’.

The SZD-29 Zefir 3 was a much improved version
of the Mk 2 intended for advanced competition
flying, with a wing of 19m (62ft 4in) span, full-span
Fowler flaps, a longer fuselage and an unswept fin
and rudder; the Mk 3 first flew in prototype form in
April 1965 and had an improved best glide ratio of
about 42:1. Its production development was the
Zefir 4, the first Mk 4 prototype making its maiden
flight on 7 December 1967. It was devieoped for the
1968 World Championships, in which one flown by
Jan Wroblewski came 14th in the Open Class. The
wing has an NACA 66-series section and no dihedral,
unlike the Mk 2’s; it is a multi-longeron sparless
stressed skin wooden structure with full-span flaps
like the Mk 3’s, the outer sections of which are
wooden and also act as ailerons while the inboard
sections are of plywood/balsa sandwich; unlike the
Mk 2, double metal air brakes are featured. The
fuselage is an oval section monocoque, the forward
part being made of glassfibre laminate and the rear
portion of wood. The tailplane is an ali-moving
mass-balanced surface with trim tab, and the
unswept rudder is also mass-balanced. The
monowheel is manually retractable with rubber
shock absorbers and a hand-operated wheel brake
and, like the Mk 2, a tail-braking parachute is fitted;
unlike the Mk 2, the cockpit canopy is now sideways-
hinging.

Poland

the Polish gliding team at the 1970 World Champ-
ionships at Marfa, Texas; design work began in
October 1968 and the prototype Cobra 15 made its
maiden flight on 30 December 1969. At the 1970
World contest, Jan Wroblewski and Franciszek
Kepka of the Polish team flew their Cobra 15s into
2nd and 3rd places respectively in the Standard
Class, and a Cobra 17 — this being the 17m span
version —came 5th in the Open Class. Altogether 238
Cobras of all versions had been built when
production ended in 1977, and the type has been
exported to more than 20 countries. Of all-wood
construction with plywood and glassfibre covering,
the Cobra 15 has cantilever single-spar shoulder
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notable flight in the winter of 1963-64 being made by
an RF3 pilot over St Auban in the Basses-Alpes
region, who climbed to 19,700ft after stopping his
engine at 6,500ft. Another RF3 was successfully
operated in the French Alps with a mono-ski landing
gear replacing the retractable monowheel. The
engine is a 39hp modified version of the Volkswagen
1.200cc ‘flat four’ car engine, converted by the
Rectimo Co of Chambery. The only modifications
are the fitting of a special Zenith carburettor, a
propeller shaft and a Bendix magneto of the type
used on the 65hp Continental engine. For restarting
in flight, an optional mechanical system pushes the
four exhaust valves in simultaneously, enabling the
propeller to start the engine during a dive at 90mph;
a two-blade wooden prop made by Evra or Hélice
Légere is fitted, and there is a single 6.5 Imp gallon
fuel tank in the fuselage.

Alpla AVo 68V Samburo

Data: AVo 68V

Span: 54ft 8%in

Length: 26ft 0Vzin

Height: 5ft 3%in

Wing area: 222.8sq ft

Aspect ratio: 13.6

Empty weight: 1,036lb

Max weight: 1,510lb

Max speed: 106mph

Max cruising speed: 90mph
Min sinking speed: 2.79ft/sec at 46mph
Best glide ratio: 24:1 at 50mph
Take-off run: 492-500ft

This Austrian side-by-side two-seater motor glider
was designed by Werner Vogel with the assistance
of Professor Dr Ernst Zeibig, and is intended for
training as well as cross-country an pleasure flying.
It first appeared as the AVo 60 Samburo with a 60hp
Limbach SL 1700EA ‘flat four’ engine driving a two-
blade fixed-pitch propeller and with a slightly
smaller fuetl tank. The current production AVo 68V

AmEAGLE American Eaglet

Span: 36ft 0in

Length: 16ft Oin

Height: 3ft Oin

Wing area: 72.0sq ft

Aspect ratio: 18.0

Empty weight: 160lb

Max weight: 360ib

Max speed: 115mph (in smooth air, power off)
Min sinking speed: 2.50ft/sec at 40mph
Best glide ratio: 27:1 at 52mph

Max rate of climb at sea level: 450ft/min
Take-off run: 1,000ft

Design of this single-seater homebuilt self-
launching powered sailplane was begun in
September 1974 by Mr Larry Haig, of Muskegon,
Michigan, who formed the AmMEAGLE Corporation to
market it. Construction of the prototype, registered
N101EA, started in June 1975 and this made its first

Of all-wood construction, the RF3 has a single-
spar one-piece wing with 4° dihedral and plywood
and fabric covering, attached to the fuselage by four
bolts. The ailerons are fabric-covered and there are
no flaps, but instead a three-section air brake in the
upper surface of each wing inboard of the ailerons.
The wooden fuselage is plywood-covered, the pilot
sitting under a moulded one-piece canopy; radio
and oxygen equipment are among the optional
‘extras’. The monowheel has rubber chord shock
absorption and retracts forward manually into a
glassfibre cowling; it has a manually-operated brake
and is supplemented by a hoop-shaped balancer
skid of 6mm steel wire under each wing. There is
also a steerable tailwheel. The cantilever wooden
tail unit has a trim tab in the rudder.

Austria

first flew in 1977 and has a 68hp Limbach SL 1700E4
engine driving a two-blade variable-pitch propeller,
and has higher weights than the AVo 60. A total of
16 Samburos had been buiit by the Alpla-Werke
Alwin Lechner OHG by the end of 1977, but produc-
tion ended in January 1979. The cantilever low
wings are of conventional wood and fabric
construction with spoilers in the upper surfaces, and
can be folded back to an overall width of 32ft 9%in
(10m) for hangar storage. The fuselage is a fabric-
covered steel tube framework and the rear section of
the two-piece cockpit canopy slides backwards for
the pilots’ access; the latter have dual controls. The
cantilever tail unit has a low-set tailplane with a trim
tab in the starboard elevator. The undercarriage
consists of a non-retractable monowheel recessed
into a fairing under the fuselage, and small outrigger
wheels on nylon legs under the wings at about 40%
of each half-span; there is also a steerable tailwheel,
and the main wheel brake can also be used as a
parking brake.

USA

flight on 19 November that year; a second prototype
was later flown. A total of 400 kits had been ordered
by early 1980, of which 20 had been completed. The
type is a high wing monoplane with a pod-and-boom
type fuselage with the engine mounted aft of the
cockpitand driving a pusher propeller; the cantilever
inverted-Vee tailplane and elevators are carried on a
tail boom that is a thin-walled aluminium tube with a
moulded glassfibre tailcone. Construction is largely
of glassfibre and urethane foam cores, with some
components of aluminium. The wings are stressed-
skin structures with spruce load-bearing spars and a
single aluminium tube bracing strut on each side;
the spars are surrounded by a urethane foam core,
the leading edges and wing tips being of moulded
glassfibre, and the urethane core portions are
covered with epoxy-bonded pre-cure glassfibre skin.
There are no ailerons or flaps, but the functions of
these two (ie roll and glide path control) are
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model form at the 1964 Cannes air show, the AV 221
has a short fuselage, mid-set cantilever wooden
wings with slight forward sweep and built in three
sections, a large fin and rudder with no tailplane and
—in its original form — a non-retractable monowheel
from a Piper Cub in a large under-fuselage fairing
supplemented by outrigger wheels under the wings
and a small steerable tailwheel. The prototype
AV 221 was powered by a 39hp Rectimo 4 AR 1200
conversion of the Volkswagen car engine, driving a
fixed-pitch fully feathering wooden propeller, and
with this modest power it had completed six
crossings of the Alps by mid-June 1966. Production
AV 221s would have been powered by the 61hp
Rectimo 4 AR 1600 version of the Volkswagen
engine or — in AV 221B form — by the 40hp or 50hp
Fauvel Pygmeée four-stroke ‘flat four’ engine; both
these version would have had the wing span
increased by 3ft to 53ft 9V%in, with Hoerner wing tips,
and the AV 221B was 16%in longer than the
prototype at 17ft 1%in. M Fauvel developed the
Pygmée in collaboration with E. de Coucy because
he had been unable to find an entirely suitable
engine for powering his tailless types, and this

Flaglor/Hall Cherokee Il

Span: 40ft Oin

Length: 21ft 6in

Wing area: 125sq ft

Aspect ratio: 12.8

Empty weight: 375Ib

Max weight: 5801b

Max level speed: 72mph (power on)
Cruising speed: 60mph (power on)

Min sinking speed: 4ft/sec (unpowered)
Best glide ratio: 16.5:1 at 45mph (unpowered)
Take-off run: 900ft

Endurance: 1 hour (power on)

This powered version of a Hall Cherokee |l single-
seater sailplane was produced by Mr Ken Flaglor of

Fournier RF-9

Span: 55ft 9V%in

Length: 25ft 3in

Height: 6ft Oin

Wing area: 193.75sq ft

Aspect ratio: 16.0

Empty weight: 1,168lb

Max weight: 1,653Ib

Max speed: 119mph

Max cruising speed: 99mph
Min sinking speed: 2.56ft/sec at 50mph
Best glide ratio: 28:1 at 62mph
Take-off run: 328ft

Range: 324 miles

Designed by M René Fournier, the RF-9 is basically a
side-by-side two-seater development of his earlier
Avion-Planeur RF4D and RF5 which were manu-
factured in Germany under licence by Sportavia
Piitzer. After the latter was formed in 1966 M
Fournier remained active as an independent

motor was also to power the AV 46. Bench testing of
the Pygmée began early in 1967 and it was hoped
that a large industrial concern would eventually
produce the engine, but this did not in the end
happen. The AV 222 can be powered by the 3Shp
Rectimo 4 AR 1200 or the 60hp Limbach conversion
of the Volkswagen engine or the 40 or 50hp Rotax
powerplants of Austrian design; the Rectimo and
Limbach engines drive a two-blade fixed-pitch
wooden propeller of 3ft 5%in diameter. The AV 221
prototype was later fitted with a conventional
landing gear with twin main wheels, as was the
AV 222, to improve handling over rough ground;
this new undercarriage consisted of cantilever self-
sprung laminated glassfibre legs and Duruble
wheels with hydraulic brakes and streamlined wheel
fairings. This replaces the former fixed monowheel
in its large fairing and the two outrigger wheels
under the wings, but for amateur construction the
monowheel landing gear is recommended as being
lighter, cheaper and easier to install. With the new
undercarriage a larger dorsal fin was fitted to
compensate for the smaller side area of the spats
compared to the monowheel fairing.

USA

Northbrook, Illinois, who fitted the Cherokee Il he
had built from plans some years before with two
10hp West Bend Model 82001-1 and Model 82002-1
Power Bee go-kart engines. These were mounted on
pylons each side of the fuselage under the wings,
and drove opposite-rotating Troyer wooden pusher
propellers of 2ft 0in diameter; the fuel capacity was 2
US gallons. The first flight of Mr Flaglor’s powered
Cherokee ll, registered N12042, was made in June
1964. The basic Cherokee Il is a shoulder wing single-
seater of conventional wood and fabric construction,
plans of which were marketed by its designer, Mr
Stanley A. Hall.

France

designer, later forming the Fournier Design Office
and Avions Fournier SA, which produced the RF-6B
two-seat light aerobatic trainer and sporting type.
The fatter company went bankrupt in 1977 not long
after the first prototype RF-9 had made its maiden
flight on 20 January that year, and while the first
production aircraft was being built. The second
prototype, which is representative of production
aircraft, has a lighter undercarriage, new air brakes
and trailing edge flaps. Avions Fournier SA was
succeeded in the spring of 1978 by Fournier
Aviation, formed by the marine equipment specialist
René Caillet of Paris, and M Fournier now acts as
consultant to this firm. The RF-9 motor glider is
intended for training and is of conventional all-wood
construction; the cantilever low wings have dihedral
from the roots and on the prototype differ from the
RF4D’s and RF5’s in having electrically-actuated
trailing edge flaps as well as air brakes in the upper
surfaces. The outer part of each wing can be folded
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engine is an 80hp Limbach L2000 E1 driving a two-
blade wooden Hoffman propeller, with the pitch
variable in three positions for take-off, cruise and
glide. Fuel capacity is 17.5 Imp gallons. The
glassfibre monocoque fuselage has frames and
longerons, while the low wing has a glassfibre
roving main spar and a glassfibre/epoxy resin
sandwich skin; there are aluminium air brakes in the
upper wing surfaces. The fixed undercarriage has
Scheibe hydraulic brakes on the spatted main

Haufe Hawk

Span: 40ft 6in

Length: 22ft 6in

Empty weight: 462Ib

Max speed: 40mph

Min sinking speed: 3.0ft/sec
Rate of climb: 500ft/min

Designed and built by Walter Haufe, of Neenah,
Wisconsin, this single-seater high wing motor glider
is powered by a 40hp Nelson H-59 four-cylinder
horizontally-opposed engine mounted in the nose.
This is unusual in that the engine, when stopped for
soaring flight, swings back through 80° inside its
cowling so that the two-blade fixed-pitch propeller,
also designed and built by Mr Haufe, is stopped in

Hoffmann H-36 Dimona

Span: 52ft 6in

Length: 22ft 534in

Height: 5ft 3in

Wing area: 163.6sq ft

Aspect ratio: 16.8

Empty weight: 882Ib

Max take-off weight: 1,433/b

Max speed: 130mph (power on)
Economical cruising speed: 112mph
Min sinking speed: 2.95ft/sec at 50mph
Best glide ratio: 27:1 at 65mph (power off)
Manx rate of climb at sea level: 689ft/min
Max range: 621 miles

The Dimona side-by-side two-seat motor glider was
designed by Wolff Hoffmann, who was also
responsible for the Scheibe SF-H34, and who left

Hudson Tri-Motor

Data: Tri-Motor

Span: 36ft 5in

Length: 21ft Oin

Height: 5ft 6in

Empty weight: 449Ib

Max weight: 670Ib

Max level speed: 55mph at sea level (power on)
Cruising speed: 45mph (power on)
Rate of climb: 150ft/min at sea level
Take-off run: 750ft (power on)
Endurance: 8min

wheels, and the tailwheel is steerable. The pilots sit
under a one-piece forward-opening canopy and,
after some flight testing, this was fitted with a central
frame, while changes made to the undercarriage
included moving the main wheels further back so as
to unload the tailwheel, the main wheel struts being
of steel. Wing span was increased from the original
15m (49ft 2%in) to 54ft, the empty weight was
increased and the motor cowling and wing roots
were aerodynamically refined.

USA

the vertical position and lies flat along the top of the
cowling to minimise drag. The cooling air intakes for
the cylinders are open when the engine is running
but are closed when the engine is stopped. The
cantilever wooden wing is of semi-elliptical
planform with upturned tips, the fuselage is a fabric-
covered steel tube structure and the tail unit is
wooden with fabric covering. Landing gear consists
of a fixed monowheel and a tailskid, plus an unusual
skid with small balancer wheel just behind the
engine cowling to prevent the prop from touching
the ground. The pilot sits under a removable cockpit
canopy set into the wing leading edge. The Hawk
prototype, N1051Z, made its first flight in 1962.

FGR

Scheibe to form his own company, Hoffmann
Flugzeugbau, to put the Dimona into production at
Friesach in Austria, where production was due to
start in the summer of 1981. Design work began in
1979, and the prototype made its first flight on 9
October 1980; some 50 Dimonas had been ordered
by the spring of 1981. Of glassfibre construction, the
Dimona is a low wing monoplane with a T-tail and a
fixed tailwheel undercarriage with spats on the main
wheels. The wings can be folded alongside the
fuselage and are fitted with air brakes. The cockpit
canopy hinges upward for entry, and there are two
rear windows. The 80hp Limbach SL2000 EB1 ‘flat
four’ engine drives a Hoffmann three-position two-
blade propeller, and a special engine suspension is
featured to ensure low noise and vibration levels.

USA

Devised and made by Mr Sandy Hudson Jr, a taw
enforcement operator of Black Mountain, North
Carolina, the Tri-Motor is a powered conversion of a
Schweizer SGU 1-19 single-seat sailplane fitted with
three West Bend go-kart engines producing a total of
17.3hp and each driving a 2ft 1in diameter two-blade
wooden pusher propeller. Two West Bend Model
70013 engines are mounted on pylons on each side
of the fuselage aft of the cockpit and between the
wing bracing struts, and a West Bend Model 70012 is
carried on a pylon on top of the rear fusetage in front
of the fin. The total fuel capacity is approximately 2
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Onishi 0S-G3

Span: 46t 3in

Length: 21ft 3%in
Height: 5ft 2%in

Wing area: 185sq ft
Aspect ratio: 11.6
Empty weight: 143Ib
Max gross weight: 297|b
Cruising speed: 24mph
Stalling speed: 21mph

Designed and built by Mr Onishi, a Japanese
sailplane pilot, the OS-G3 single-seater is unique in
being powered by six model aircraft engines,
mounted three on each side of the nose on a strut-
braced boom in line with the front of the cockpit
canopy; these engines are intended to overcome the
need for winch-launching or aero tows. Each 10cc
0S.60 two-stroke glowplug engine drives a 12in
diameter two-bladed propeller and develops 1.7hp
at 14,000rpm, or 1.275hp at a rather less noisy

Projekt Dolphin

Span: 61ft 5in

Length: 27ft 103%in

Height: 4ft 3%4in

Wing area: 223.9sq ft

Aspect ratio: 16.8

Empty weight: 1,058Ib

Max weight: 1,6531b

Max speed: 163mph

Max aero-tow speed: 77.5mph
Min sinking speed: 2.30ft/sec at 50mph
Best glide ratio: 32:1 at 62mph

This Danish tandem two-seater motor glider was
designed and built by the Projekt 8 I/S company of
Roskilde, formed by Helge Petersen and 10 other
glider pilots; construction of the prototype was
taking place at three separate sites near Copen-
hagen, and it was expected that the first flight would
have been made late in 1978. The Dolphin is a
cantilever mid-wing monoplane of mixed construc-

Rhein-Flugzeugbau Sirius

Data: Sirius i

Span: 66ft 10%4in

Length: 26ft 4%in

Height: 5ft 11in

Wing area: 173sq ft

Aspect ratio: 25.8

Empty weight: 1,1241b

Max weight: 1,521Ib

Max speed: 168mph (power on)
Min sinking speed: 1.97ft/sec
Best glide ratio: 38:1
Take-off run: 656ft

Range: 168 miles

The Sirius 1 single-seat high performance motor

Japan

8,000rpm, the six together producing a total of
10.2hp for take-off, or 7.65hp for cruising flight. This
is just enough for an unaided take-off, the take-off
run being about 500ft when the 0OS-G3 made its first
flight early in 1977, and this miniscule power output
leaves a mere 3mph margin between the cruising
speed of 2dmph and the stalling speed! This and a
payload of only 154lb, to say nothing of the noise
these high-revving engines must produce, make this
form of sailplane power an interesting but hardly a
practical proposition. The OS-G3 itself is a cantilever
shoulder-wing design with a swept back fin and
rudder and the tailplane mounted on top; the engine
slipstream is in line with the wing leading edge.
There are no flaps or air brakes, and the landing gear
consists of a fixed monowheel, a fixed nosewheel
and a tailskid. The pilot sits under a one-piece
canopy, and has six throttle levers and six cut-out
switches for the engines.

Denmark

tion with a T-tail, powered by a 54hp Volkswagen
VW 1600 engine driving a two-blade pusher
propeller, mounted on a pylon and retracting
rearwards behind closed doors into the top of the
fuselage aft of the wings in a manner similar to the
PIK-20E and Scheibe SF-27M. The wings, which
have 4° dihedral, have an aluminium centre section
and wood and glassfibre outer panels, flaps and
ailerons; there are aluminium air brakes in the upper
surfaces just ahead of the flaps. The forward
fuselage is a welded steel tube framework covered
with a light glassfibre shell, and the rear fuselage is a
wooden structure reinforced by glassfibre. The tail
unit is likewise of wood, with a fixed incidence
tailplane, a central trim tab in the elevator and an
inset tab at the base of the rudder. There is a semi-
retractable rubber-sprung mainwheel plus a nose-
wheel and a steerable tailwheel, as well as
retractable wing tip balancer wheels. The one-piece
cockpit canopy opens sideways.

FGR

glider was developed primarily to investigate the
efficiency of the ducted fan as a powerplant for
sailplanes, and its use of a new integrated power
system enabled a sailplane’s aerodynamic qualities
to be retained virtually uncompromised by the drag
of a conventional tractor or pusher engine instal-
lation, at the same time making powered take-offs
from small airfields possible. The Sirius 1 was
developed from the basically all-metal VFW-Fokker
FK-3, but was of combined metal and glassfibre
construction, and in its initial form was powered by a
48hp Nelson ‘flat four’ air-cooled two-stroke driving
an eight-bladed ducted metal fan coupled directly to
the engine. The powerplant is a fixed low drag
installation fitted at the cg, the fan exhausting down
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are fitted, and the wings can be folded back
alongside the fuselage, leading edges down, for
hangarage or transportation. The fuselage is a semi-
monocoque structure with extruded aluminium
longerons, and sheet metal frames, bulkheads and
skinning. The pilots sit in tandem under a one-piece
Plexiglas canopy that opens sideways to starboard;
there is baggage space aft of the rear seat, and the
rear occupant has flight controls but not an
instrument panel, as he can see the instruments over
the front pilot’s shoulders. The cantilever T-tail has a
sweptback fin and rudder, a fixed-incidence tailplane
and a one-piece balanced elevator. The rudder and
elevator are aluminium-covered, with sheet metal

Scheibe SF-24B Motorspatz

Data: SF-24B

Span: 46ft 1in

Length: 20ft Oin

Height: 4ft 5in

Wing area: 127sq ft

Aspect ratio: 16.7

Empty weight: 485Ib

Max weight: 7601b

Max speed at sea level: 93.5mph
Min sinking speed: 3.28ft/sec
Rate of climb: 394ft/min at sea level
Take-off run: 426ft

The SF-24 Motorspatz was developed in 1957 as a
powered version of the L-Spatz-55 and L-Spatz-ll
single-seater trainer or competition sailplanes; the
Spatz (or Sparrow) had first flown on 12 March 1952.
The initial production version of the Motorspatz was
the SF-24A with a 21hp Zink-Brandl ZB300-S two
cylinder horizontally-opposed air-cooled two-stroke
mounted in the nose in a conventional tractor

Scheibe SF-25C and C-S Falke ‘76 (Falcon)

Data: SF-25C and C-S Falke '76
Span: 50ft 0%in

Length: 24ft 94in

Height: 6ft 034in

Wing area: 195.9sq ft

Aspect ratio: 13.8

Empty weight: 8261b

Max weight: 1,345Ib

Max speed: 112mph (power on)
Max cruising speed: 99mph
Min sinking speed: 3.28ft/sec at 43.5mph
Best glide ratio: 23:1

Take-off run: 590ft

Range with max fuel: 466 miles

Following the successful development of the SF-24
Motorspatz powered glider from the L-Spatz-55 and
L-Spatz-lll single-seater sailplanes, it was a logical
step to produce a two-seater motor glider based on
the popular Bergfalke lll. This emerged as the SF-25
Motorfalke which, in its original form, had a
cantilever high-set wooden wing with Schempp-
Hirth air brakes similar to that of the Bergfalke Ilf but,
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and foam ribs, and the elevator tips can be removed
when the aircraft is being transported; the elevator
has an anti-servo and trim tab. A conventional fixed
tailwheel landing gear is featured, with streamlined
glassfibre fairings on the main gear legs, main
wheels and tailwheel, which is steerable. The main
wheels have Cleveland hydraulic disc brakes and
Ryson oleo-pneumatic shock absorbers. Power-
plant is a 100hp Continental 0-200-A ‘flat four’
engine driving a two-blade three-position Hoffman
HO-V-62 feathering propeller with compogite
blades. There are two integral fuel tanks in the wing
centre section leading edges with a total capacity of
32 US gallons (26.6 Imp gallons.)

FGR

installation; the SF-24B was powered by a 25hp
Hirth-built Solo 560A ‘flat four” air-cooled two-stroke
driving a two-blade fixed-pitch wooden prépeller,
and this version had a better performance than the
SF-24A. Both versions had a fuel tank of 3.3 imp
gallons capacity in the fuselage behind the wing
spar. About 70 examples of both versions were built
altogether. The Motorspatz is very similar
structurally to its unpowered predecessor, with a
fabric-covered welded steel tube fuselage and
wooden single-spar cantilever high-set wings with
plywood and fabric covering; the inset-hinged
ailerons are also fabric-covered and there are
spoilers in the upper surfaces. The wooden tail unit
is also covered with plywood and fabric, and the
landing gear conists of a fixed monowheel partly
faired into the bottom of the fuselage, plus a rubber-
sprung tailskid; there are no outrigger balancer
wheels under the wings to maintain the aircraft
upright on the ground. The pilot sits under a one-
piece blown canopy.

FGR

unlike the sailplane, was a side-by-side rather thana
tandem two-seater. Powerplant was a 28hp Hirth-
built Solo “flat four’ air-cooled two-stroke engine in
an installation very similar to the SF-24B Motor-
spatz, and with a fuel tank of 5.5 Imp gallons
capacity. The fuselage aft of the cockpit was very
similar to the Bergfalke Ili's, being the traditional
Scheibe fabric-covered welded steel tube structure,
and the wooden tail unit and fixed monowheel
landing gear were also similar to the Bergfalke's. The
two pilots have dual controls as standard and the
Motorfalke went into production, a total of 25 having
been built by early 1966. Later versions of the SF-25,
now known simply as the Falke (or Falcon), had
low-set two-piece cantilever wooden wings
developed from the Motorfalke’s with air brakes in
the upper surfaces and slight forward sweep; the
SF-25B's span was now 50ft 2'4in and aspect ratio
13.4, compared with the Motorfalke's 54ft 5'4in span
and aspect ratio of 16. A more powerful engine was
fitted, the forward fuselage underside fairing for the
fixed monowheel with brake was revised in shape
and outrigger stabilising wheels were fitted under





















RF4D is very similar to the RF3, except for the
necessary strengthening to make it fully aeorbatic;
the entire tail unit can now be detached for
transportation, and the three-section spoilers in each
wing upper surface are metal-skinned. The landing
gear is very similar, with the addition of a parking
brake, and a ski landing gear is offered as an optional
installation. The pilot’s canopy opens sideways to
starboard, and there is a baggage space aft of his
seat; VHF radio and an oxygen system are optional.
The engine is a 40hp Rectimo 4 AR 1200 converted
1,200cc Volkswagen ‘flat four’ car engine driving a
Hoffman two-blade fixed-pitch wooden propeller of
4ft 4in diameter; as on the RF3, this can be stopped
and restarted in flight.

Sportavia Avion-Planeur RF5

Span: 45ft 1in

Length: 25ft 7'4in

Height: 6ft Sin

Wing area: 162.8sq ft

Aspect ratio: 12.25

Empty weight: 9261b

Max weight: 1,433lb

Max level speed: 124mph at sea level
Max cruising speed: 112mph
Min sinking speed: 4.59ft/sec
Best glide ratio: 22:1

Take-off run: 655ft

Range with max fuel: 472 miles

The RF5 is basically a tandem two-seater version of
the RF4D and RF3, differing from them mainly in
having wings of increased span, with folding outer
sections to facilitate hangar storage, and a more
powerful engine. Dual controls are fitted, the pupil
sitting in the forward seat when under instruction,
this seat being occupied by the pilot when the
aircraft is flown solo. Construction of the prototype
RFS, registered D-KOLT, was started in the summer
of 1967, and it first flew in January 1968. Production
started late that year, and a total of 145 RF5s had
been delivered by the end of 1978; production ended
in the spring of 1979. The RF5 received its German
domestic type certification in the powered sailplane
category in March 1969. The wings are very similar
structuraily to the RF4D’s with slightly less dihedral
(3° 15') at the main spar centre-line; the outer wing
panels fold inwards, and the same type of metal-

Sportavia RF5B Sperber

Span: 55ft 10in

Length: 25ft 3%4in

Height: 6ft 5in

Wing area: 204.5sq ft

Aspect ratio: 15.25

Empty weight: 1,014lb

Max weight: 1,499!b

Max level speed: 118mph

Max cruising speed: 112mph
Min sinking speed: 2.92ft/sec at 46.5mph
Best glide ratio: 26:1 at 61mph
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A later development of the RF4D was the Avion-
Planeur RF7 which was very similar to it except for a
wing span reduced to 30ft 10in, an increased
tailplane span and a more powerful engine very
similar to the RF5’s. Construction of the prototype
RF7 began in July 1969 and it first flew on 5 March
1970. Powerplant is a 68hp Sportavia-Limbach
SL 1700D dual ignition ‘flat four’ engine driving a
Hoffman two-blade fixed pitch metal propeller of 4t
9%in diameter, and the RF7 has the same fuel
tankage as the RF4D. Wing area is now 108sq ft and
aspect ratio is 8.8; the maximum cruising speed at
sea level is now 137mph.

FGR

skinned spoilers are fitted in the upper surfaces. The
wooden oval-section fuselage is made up of
bulkheads and stringers, and is ply- and fabric-
covered. The cantilever wooden tail unit is similarly
covered, and has a fixed-incidence tailplane with a
Flettner trim tab in the port elevator; the entire tail
can be removed for transportation. Landing gear is
similar to the RF4D’s, the single Tost mainwheel
having twin oleo-pneumatic shock absorbers and a
manually-operated brake and retracting forward
with spring assistance; there is a steerable tailwheel
with oleo-pneumatic shock absorber, and small
outrigger wheels under each wing, just inboard of
the fold line. The powerplant is a 68hp Sportavia-
Limbach SL 1700E Comet ‘flat four’ engine with a
maximum continuous rating of 63hp and driving a
Hoffman two-blade fixed-pitch metal propeller of 4ft
9%in diameter. Two metal fuel tanks in the wing root
leading edges give a total capacity of 13.8 Imp
gallons. The pilot and pupil or passenger sit under a
one-piece sideways-hinged Plexiglas canopy, with a
small baggage space aft of the rear seat; rudder
pedals are adjustable and the canopy can be
jettisoned in emergency. Optional equipment
includes VHF radio, radio compass, VOR, ADF,
oxygen, navigation and landing lights and a rotating
beacon.

The RF5D is an improved 1974 model of the RF5
incorporating the full range of improvements
introduced on the RF5B Sperber in 1973, and with a
more powerful {74hp) Sportavia-Limbach
SL 1700ED engine.

FGR

Take-off run: 615ft
Range with max fuel: 261 miles

The RF5B Sperber (or Sparrowhawk) is an improved
version of the RF5 differing from it chiefly in having
the wing span increased by 10ft 9in and the rear
fuselage cut down to give improved rearward
visibility from the new bulged sideways-opening
cockpit canopy, and to reduce the side area.
Construction of the prototype began in early 1971
and it first flew in May of that year. The RF5B






wooden structures with a pine box spar and
plywood ribs covered with birch plywood and fabric;
Schempp-Hirth glassfibre/metal air brakes are fitted
in the upper surfaces. The SF-27M’s wings were
made stronger than those of the unpowered SF-27
Zugvogel V, and it is powered by a 26hp Hirth Solo
vertically-opposed four-cylinder engine retracted
manually backwards into the fuselage, being
completely enclosed behind closed doors. The

S$ZD-45A Ogar

Span: 57ft 6%in

Length: 26ft 1in

Height: 5ft 73in

Wing area: 205.6sq ft

Aspect ratio: 16.2

Empty weight: 1,042b

Max weight: 1,543Ib

Max level speed: 112mph at sea level
Min sinking speed: 3.61ft/sec at 50mph
Best glide ratio: 22.6:1 at 59mph
Take-off run: 656ft

Range with max fuel: 341 miles

The Ogar {or Greyhound) two-seater motor glider
designed by Dipl-ing Tadeusz Labuc is SZD’s first
aircraft in this category to go into production and is
intended for training from ab initio to advanced
stages, and for cross-country flying. It first flew in
prototype form on 29 May 1973 with a 46hp Stamo
engine mounted behind the cabin and driving a two-
bladed pusher propeller; the T-tail unitis carriedon a
tubular duralumin boom that passes under the
airscrew disc. Because the German Stamo engine
was no longer in production a 68hp Sportavia-
Limbach four-cylinder horizontally-opposed engine
was later fitted to the prototype which was also later
fitted with wing tip winglets, first flying with these on
10 September 1979. This modificatiion was devised

by Mr W. Blazewicz of Warsaw Technical University.

The production SZD-45A is powered by a 68hp

Valentin Taifun

Data: Taifun 15E

Span: Taifun 15E, 15S — 49t 2%%in
Taifun 17E, 17S —55ft 9%in

Length: 25ft 6%in

Height: 7ft 1in

Wing area: Taifun 15E, 15S — 176.0sq ft
Taifun 17E, 17S — 189.4sq ft

Aspect ratio: Taifun 15E, 155 —13.8
Taifun 17E, 17S-16.4

Empty weight: 1,058Ib

Max take-off weight: 1,598lb

Max speed: 165mph (in smooth air)
Max cruising speed: 132mph

Min sinking speed: 3.25ft/sec at 54mph
Best glide ratio: 28:1 at 75mph

Max rate of climb: 531ft/min at sea level
Range with max fuel: 652 miles

The Taifun two-seater motor glider was designed by
Thomas Fischer and Dipl-Ing Jérg B. Stieber for

Milan’s powerplant is a 39hp Rectimo (converted
Volkswagen) 4 AR 1200 ‘flat four’ engine in a
conventional tractor installation, driving a Hoffman
two-blade fixed-pitch or fully-feathering wooden
propeller, of 4ft 4in of 4ft 5%in diameter
respectively. The single fuel tank in the fuselage has
a capacity of 7.7 Imp gallons. The landing gear is
similar to the RF4D’s, but with spring-assisted
retraction of the main wheel.

Poland

Limbach SL 1700EC powerplant driving a two-blade
Hoffman pusher propeller. In 1978 a version of the
Ogar was proposed powered by a 60hp PZL-Franklin
2A-120C (later 2A-120CP) ‘flat twin’ engine, which is
to become the standard engine for production
aircraft. The Franklin-engined SZD-45-2 Ogar-F first
flew on 13 March 1979. A total of 65 Ogars had been
built by the beginning of 1980, and the type had been
exported to both East and West Germany, Sweden,
the UK and the USA. Production has now ended. Of
mixed glassfibre and wooden construction, the
Ogar's single-spar cantilever shoulder-mounted
wooden wings have a moulded plywood stressed
skin covered with glassfibre, and slotless ailerons of
glassfibre sandwich construction; there are air
brakes above and below each wing. The main
nacelle of the pod and boom fuselage is a glassfibre/
epoxy resin shell built on two wooden frames which
carry the wings, engine mounting and fuel tank (up
to 48.5lb of fuel can be carried) and also the tail
boom. The two pilots sit side-by-side with dual
controls as standard under a two-piece flush-fitting
canopy, the rear portion of which opens upwards for
exit and entry. The fin is integral with the tail boom
and there is a fully-castoring tailwheel under the
rudder plus a semi-retractable monowheel with
shock absorbers and a disc brake; for flying school
use outrigger legs and wheels are mounted under
the wing tips.

FGR

Valentin GmbH Gerateund Maschinenbau, makers
of high-quality aircraft switches. The prototype, a
Taifun 17E registered D-KONO, made its first flight
late in February 1981, when more than 25 had been
ordered; construction of the prototype had begun in
July 1979. Four versions of the Taifun will be
produced: the Taifun 15S is the basic model with
15m span wings and a fixed tailwheel undercarriage,
the Taifun 17S has the same undercarriage as the
15S and 17m span wings, the Taifun 15E has 15m
span wings and a retractable nosewheel under-
carriage, and the Taifun 17E has the same under-
carriage as the 15E but has 17m span wings. The
Taifun is a cantilever low wing monoplane with a
T-tail; the one-spar wings and ailerons are of
glassfibre/foam sandwich construction, with all-
glassfibre flaps. The wings can be folded flat along
the fuselage for easier hangar stowage, and
Schempp-Hirth air brakes are fitted in their upper
surfaces. The stressed skin fuselage is also a
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glassfibre/foam sandwich structure as are the fixed-
incidence tailplane and elevator. All versions have
disc brakes on the main wheels, and the nosewheel
of the 15E and 17E is steerable; the undercarriage of
both these variants is fully enclosed when retracted.

Vickers-Slingsby T 61E Venture

Data: Venture T Mk 2
Span: 50ft 0%in
Length: 24t 9%4in
Height: 6ft 034in

Wing area: 195.9sq ft
Aspect ratio: 13.8
Empty weight: 8271b
Max weight: 1,3501b
Max level speed: 92mph
Min sinking speed: 3.28ft/sec
Best glide ratio: 22:1
Take-off run: 650ft
Range: 248 miles

Slingsby Sailplanes —now Slingsby Engineering Ltd
{Aircraft Division) — began production under licence
of the Scheibe SF-25B Falke two-seat motor glider as
the T61, construction of the first Slingsby-built
example beginning in April 1970; a total of 35 were
built. The T61 and T61A have the 45hp Stamo
MS1500-1 engine with manual starter as fitted to the
SF-25B, whereas the T61C has the Stamo MS1500-2
with electric starter. With the firm'’s long record of
supplying gliders for the needs of the Air Training
Corps, it was not surprising that the possibilities of a
motor glider such as the T61 for ATC training should
be considered, especially its time-saving potential in
being able to dispense with winch launches and
retrieving vehicles, and its ability to continue flying
in weather when unpowered sailplanes were

VTC SSV-17

Span: 55t 9%in

Length: 23ft 11%%in

Height: 9ft 3%in

Wing area: 199.1sq ft

Aspect ratio: 15.65

Empty weight: 943Ib

Max weight: 1,472Ib

Max level speed: 155mph (power on})
Cruising speed: 99.5mph (power on)
Best glide ratio: 29:1 (unpowered)
Min sinking speed: 2.79ft/sec (unpowered)
Take-off run: 820ft

Range: 497 miles

This two-seater powered sailplane was developed
jointly by VTC of Yugoslavia and Sigmund
Flugtechnik of West Germany, under the design
leadership of Dipl-Ing Alfred Vogt and Dipl-Ing lvan
Sostaric. The prototype, registered YU-M6009, made
its maiden flight on 24 June 1972 in the hands of VTC
test pilot A.Stanojevic; it was certificated in May
1973 and an initial order for 10 was placed by the end
of that year. The SSV-17 is a low-wing monoplane
of glassfibre sandwich construction with a con-
ventional retractable undercarriage, seating two

The pilots are seated side-by-side under the rear-
sliding canopy, with dual controls as standard.
Engine is an 80hp Limbach L2000 EB ‘flat four’
driving a Hoffman HO-V62 three-position two-

bladed propeller.
UK

grounded. A prototype Slingsby-built T61 serialled
XW0983 was evaluated as the Venture T Mk 1, and
this led to an order for 15 of a special version, the
Venture T Mk 2, by the Ministry of Defence (Air) for
Air Training Corps use. The first production T Mk 2,
serialled XZ550, made its first flight on 2 July 1977
and deliveries began that autumn. A total of 19 T61F
Venture T Mk 2s had been completed by the begin-
ning of 1980. The T Mk 2 differs from previous
Slingsby- and Scheibe-built SF-25Bs in having a
special glassfibre spar encased in plywood and
many other glassfibre components are employed.
Use of this material in the spars and elsewhere both
reduces the empty weight and increases the
maximum permissible take-off weight, and hence
payload. New glassfibre seats are also featured of
improved comfort and designed to redute the
hazard of loose articles slipping under the seat into
the contro!l area. The powerplant is a 45hp Rollason
Ardem ‘flat four’ of 1,600cc driving a two-blade
fixed-pitch propeller; this is a version of the
Volkswagen car engine modified by Rollason
Aircraft and Engines Ltd of Shoreham, Sussex, and .
has single ignition and an electric starter.

The T61G Falke is a civil development of the
Venture T Mk 2, with a 60hp Limbach SL 1700EA ‘flat
four’ engine driving a Hoffman two-blade fixed-pitch
propeller {a variable-pitch one can be fitted if
desired).

Yugoslavia

side-by-side; it resembles the Rumanian 15-28M2,
but has a swept-back fin and rudder and a low-set
tailplane; the fin spar is of steel tube. The wing has a
light alloy main spar and Schempp-Hirth air brakes
above and below, but there are no flaps. The
fuselage is a semi-monocoque structure and the
fusetage/wing centre section, 6ft 6%4in wide, forms
the cabin floor and also serves as the wing spar
carry-through structure. The main wheels have coil
spring shock-absorption and retract upwards into
‘knuckle’ fairings, remaining semi-exposed when
retracted to minimise damage in a wheels-up
landing. The tailwheel is fixed and steerable. The
powerplant is a Franklin 2A-120-A two-cylinder
horizontally-opposed engine of 60hp driving a two-
blade Hoffman propeller; but following the Franklin
Engine Co’s cessation of engine manufacture the
rights to produce and market this company’s range
of air-cooled piston engines was acquired by Pezetel
of Poland in 1975, to power such types as the Polish-
built PZL-110 Rallye. Alternative engines of similar
size and power to the 2A-120-A could be fitted. It is
believed that only the initial batch of 10 SSV-17s was
built.
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Torva 15 135
Trener (VTC) 140
Tri-Motor (Hudson)  156-7
Trucavaysse (GEP) 40
Twin Il (Grob) 49
Twin Astir (Grob) 49
Twin Cadet

(Slingsby/Osbourn)  169-170

Uribel C (SSWV) 121
Urupema (IPD)  58-9
Utu (Fibera) 38-9

Valentin Taifun  173-4
Vasama (PIK) 74-5
Ventus (Schempp-Hirth) 88
VFW-Fokker FK-3  135-6
Vickers-Slingsby T59H
Kestrel 22 136-7
T61E Venture 174
Vega 137
Volpar-Spencer
Drag-N-Fly 138
vSO 10 138-9
VTC Delphin3 139
Trener 140
SSv-17 174
VT-16 Orlik 140

Wassmer WA 20
Javelot 140-1
WA 22 Super Javelot 141
WA 28 Espadon 142
WA 30 Bijave 142-3
Weedhopper (Chotia}  148-50
Weihe (DFS) 30

Zauner 0Z-5 143

Zefir 4 (S2D) 130

Zile (Oshkinis) 73-4
Zugvogel-V (Scheibe) 81-2






