




























































































































































































































































































































































































































































































1.5.-18 (1965)

Training and performance glider

Span 16.00 m, length 7.10 m, height 1.50 m, wing area 12.80 sq m, empty weight 270 kg,
total weight 370 kg, wing loading 28.50 kg/sq m, lifi-drag ratio at a speed of 93 km/h:
35.00, maximum speed 180 km/h, maximum permitted towing speed: winch 90 km/h, aeroplane
120 km/h, minimum horizontal speed 65 km/h, minimum sinking speed 0.63 m/sec.

The I.S.-18, built at the Intreprinderea de industrie locald of Ghimbav to
the design of Engineer losif Silimon, was the first metal-wing glider to
be made in this country.
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1.5.-18/25 (1969)

Training and performance glider

Span 15.00 m, length 6.90 m, height 1.65 m, wing area 11.56 sq m, empty weight 283 kg,
total weight 375 kg, maximum lift-drag ratio 32.50, maximum permitted speed 220 km/h,
maximum permitted towing speed: winch, 100 km/h, aeroplane 140 km/h, minimum horizontal
speed 66 km/h, minimum sinking speed 0.68 m/sec.

The 7.S5.-18/25 one-seater, with semi-laminar wings, was designed by Engi-
neer losif Silimon and built by the Intreprinderea de constructii aeronau-
tice of Brasov.

The glider is of eclassical timber construction. The fuselage has an oval
section. The wings have differential ailerons and aerodynamic brakes. The
cockpit has a plexiglass cowling which is forward opened by sliding. The
classical landing gear has a forward skid, a balloon tyre wheel behind the
centre of gravity, and a tail skid.

338

I. S.-18/25

1

339



l.5.-28

i

1.5.-28 (1970)

Basic and training glider

Span 15.00 m, length 6.76 m, height 2.18 m, wing area 18.00 sq m, empty weight 325 kg,

maximum weight 510 kg, lift-drag ratio 26 (at a speed of 75 km/h), maximum speed 200 km/h, l'\
minimum speed 58 km/h, sinking speed 0.85 m/s (at a speed of 65 km/h), wing loading 28.3

kg/sq m.

This is a serial produced two-seater made by the Intreprinderea de Cons-
tructiv Aeronautice (1.C.A.) of Brasov after a design by Eng. losif Silimon, in
keeping with the requirements of the modern methods of glider pilot train-
ing. The timber wing, with a single spar, has lattice-girder ribs. Based on
a NACA-43012 A foil, the wing has aerodynamic brakes. Its leading edge,
up to the main spar and on a 45° diagonal towards the fuselage junction,
constitutes a stressed box. The semi-shell type metal fuselage is made of
light alloys, the resistant structure being made, in the fore part, of panels
linked by two main longerons following the chapping’s contour, as well
as two median longerons, and two belly longerons. The rear part of the
body kept by seven panels attached to the longerons (two) placed in the
fuselage’s axis of symmetry. The T-shaped tail unit is completely metallie,
having a collapsible horizontal semi-plan. Each semi-elevator has a control-
able flettner slot.
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1.5.-29B (1970)

Standard class training glider

Span 15.00 m, length 7.03 m, height 1.68 m, wing area 11.92 sq m, empty weight 240 kg,
total weight 340 kg, lift-drag ratio 36 (at 90 km/h), maximum speed 220 km/h, minimum speed
65 km/h, minimum sinking speed 0.62 m/s (at a speed of 68 km/h).

Built by the Intreprinderea de constructii aeronautice (1.C.A.) of Bragov
after the design of Eng. fosif Silimon, the glider has a Wortman foil
wing made of three sections (a central dismountable one and two outer).
It is an all-timber shell-type wing, without spars (ribs and stringers only).
Shell-type metal fuselage. The nose has a removable [ibre glass cowling.
The mono-block pendular elevator is placed in the upper part of the ver-
tical fin.

The 1.5.-28 glider is a one-seater trainer and has the specific apparatus
of its category. The retractable landing gear has an oil-pneumatic shock
absorber.
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1.5.-29 D (1970)

Training and high-performance glider

Span 15.00 m, length, 7.03 m, height 1.68 m, wing area 10.40 sq. m, empty weight 220 kg,
total weight 320 kg, lift-drag ratio 37 (at a speed of 90 km/h), maximum speed 220 km/h,
minimum speed 65 km/h, minimum sinking speed 0.58 m/s (at a speed of 78 km/h).

Designed by Eng. losif Silimon, this serial-built glider, made at the Jntre-
prinderea de constructit aeronautice (1.C.A.) of Bragov, is a one-seater with a
trapezoidal wing having a main spar and another strengthening the rear one,
with stamped ribs, entirely covered by dural sheet. The wing has flap-brakes.
In the case of the 7.5.-29 DI variant, the flap was replaced by aerodynamic
brakes. The T-shaped tail unit is integrated with the rear part of the fuse-
lage. The joining tinplate, together with the horizontal plan’s joint, are fixed
in the upper part of the fin.

The retractable landing gear has a brake and a hydro-pneumatic shock
absorber. The 1.8..29D is the first Romanian all-metal glider

[.5.-29D
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1.5.-29E (1971)

High-performance glider, unlimited class

Span 17.60 m, length 7.03 m, height 1.68 m, wing area 12.78 sq m, empty weight 275 kg,
total weight 380 kg, lift-drag ratio 42 (at a speed of 92 km/h), maximum speed 220 km/h,
minimum speed 65 km/h, sinking speed 0.50 m/s (at a speed of 92 km/h).

This is an improved variant of the 7.5.-29 series, adapted to the dominant
meteorological conditions of Romania and Europe. It was designed by a team
of 1.C.A. of Brasov, headed by Eng. /osif Silimon. The wing and fuselage
have the same structure as those of the /.5.-29. The wing profile is of the
Wortman FX 61-163/124 type. The pilot’s seat is comfortable during flight,
and has a perfect visibility, the cabin having a jettisonable plexiglass cowling,
with a lateral opening. The back of the seat is adjustable. The horizontal
part of the tail unit is of the pendular type, aerodynamically and static trim-
med by a balance weight located in the leading edge.
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GROUND EFFECT—AIR CUSHION—MACHINES

S tudies, research and tests made in Romania in the domain of ground effect
(air cushion) machines coincided with those made for the first time:in other
countries. They started in 1959 at the Institutul de mecanicd aplicatd al
Academiei RSR (Applied Mechanics Institute of the Academy of the Socialist
Republic of Romania), being initiated by a team headed by Eng. N.V.
Patraulea, Corresponding Member of the Academy, and including engineers
Gheorghe Rado and Stefan Andrei.

In 1960 the team published in Studii gi Cercetdri de Mecanica Aplicatd,
a paper on the aerodynamic calculus of ground effect machines, the first
Romanian theoretical study on the subject. The team continued its research
systematically and also built several experimental vehicles. The designing,
testing and building in Romania of G.E. Machines has also been the con-
cern of teams of the Institutul de cercetdri §i protectdri navale— ICEPRONAV
(Shipbuilding Research and Design Institute) and the Politechnical Institute
of Galati, of the Institutul pentru creafie stunfificd si tehnicd (Scientific and
Technical Creation Institute) and the Intreprinderea de constructiv aeronautice —
1.C.A. (Aeronautical Constructions Enterprise) of Brasov. Interesting results
have also been obtained by the Grupul de cercetiri si experimentari navale —
GCEXNAV (Shipbuilding Research and Ezperiment Group) working under
the auspices of the Young Pioneers’ House of Galati.

The following pages present some of the GEM made by the above-
mentioned teams.
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R.-1 (1960)
Experimental GEM

Diameter of the inner circle 2.1 m, base area 4 sq m, 11 HP 1J-350 cu em motor cycle engine,
axial fan (a two-bladed timber propeller of 680 mm diameter), empty weight 170 kg, total weight

240 kg.

This is the first GEM built in Romania. It was made at the Applied Mechan-
ics Institute of the Academy of the Socialist Republic of Romania, under
the supervision of Engineer Gheorghe Rado. The R.-1 was a periphereal jet
vehicle with integrated propulsion, the bottom having compartments for
the stabilizing jets. The frame of the vehicle was made of steel pipes,
and the cover of aluminium sheet. Inside, on the wvehicle’s bottom, were
fixed 24 duraluminium radial surfaces which, simultaneously actioned by
rudder control cables and deviating the periphereal jet, gave directional
steer. Also, there were four flaps (forward, rearward, starboard, and port),
all actioned with the column. By deflecting the corresponding flap, accord-
ing to needs, one obtained horizontal forces on each of these directions.
Of this first machine, a variant — named R.-2 — has been derived, an exper-
imental “plenum chamber” model with an empty weight of 150 kg. Both
variants were used in a variety of tests regarding lift, stability and manoeu-
vrability, and also with a ‘‘thoroidal wing” conceived, following theoretical
research, by Engineer N.N.yPatraulea, Corresponding Member of theAcademy.
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R.-5 (1962)
Experimental GEM

Base area 5 sq m, lift force engine 11 HP I) — 350 cu cm, axial fan (two-bladed timber pro-
peller) diameter 680 mm, propulsion engine (R.D. 10 starter) 8 HP boxer 2 cyl, propulsion
four-bladed timber airscrew (ducted) diameter 600 mm, empty weight 235 kg, total weight
305 kg.

This GEM was built at the Applied Mechanics Institute of the Academy,
with the cooperation of the Aeronautical Material Repair Enterprise (Intreprin-
derea dereparajii material aeronautic—1I.R.M.A.) of Bineasa, by a team headed
by Eng. Gheorghe Rado.

It was a “plenum chamber” type, of mixed (timber and metal) construction.
The propulsion propeller was permitting a force of 24 kg. In the propeller
stream were disposed two vertical rudders, simultaneously actioned by the
rudder pedals. The column permitted the actioning of two lateral duets,
creating jet effects to the right or to the left so as to obtain the necessary
forces to avoid side-slips at the GEM turns, or produced by lateral winds
or terrain slopes. These ducts were also used at a previous (H.-4)
variant, the propulsion of which was given by a 2.6-HP Metrom-68 cu cm
engine, developing a force of 11 kg. In that variant, in the propeller’s stream
were mounted two vertical tail units, each composed of a fin and a rudder.
In the same series of GEM, an older (R.-3) variant had no separate propul-
sion unit, using only the lift force engine. The three variants (3, 4 and 5),
all with a periphereal labyrinth, were extensively used for tests meant
to wverily theoretical research headed by Eng. N.N. Patraulea, dedi-
cated to the stability problems of this kind of GEM.
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R.-6 (1963)
Experimental GEM

Base area 8.4 sq m, lift force engine 11 HP 1J-350 cu cm, propulsion engine 5 HP K-125,
empty weight 225 kg, total weight 300 kg.

This experimental GEM was built at the Applied Mechanics Institute of
the Academy of the Socialist Republic of Romania with the assistance of the

ntreprinderea pentru reparat material aeronautic (I.R.M.A.) of Béaneasa,
under the direct supervision of Eng. Gheorghe Rado. The entire vehicle was
made of steel pipes, covered by water-proof aircraft fabric, and had an almost
square base (2.83x2.95 m). When stationary, the vehicle stood on four
small mobile wheels, which provided an initial distance from the soil of 5 cm.
Several types of supple periphereal shirts were tested, of a height varying
between 25 and 28 cm, enabling an easy pass over obstacles of some 20
cm in height. Two fixed guide wheels were placed laterally in line with the
GEM’s centre of gravity. These wheels supported themselves on the soil
with their own weight and did not take over any of the vehicle’s weight.
During forward and backward movements at moderate speeds, friction was
small and drag quite insignificant. The bars supporting the forks of the
wheels could move vertically in the above-mentioned guides, wherefore the
wheels could pass over certain obstacles. The lateral gliding friction took
over the lateral forces produced during movement over slightly inclined
terrain, in turns or with lateral wind. In order to improve manoeuvrability
at low speeds, the team comprising Engineers NV.N. Patraulea, Gheorghe Rado
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and Stefan Andrei designed an altogether new type of control surfaces of
direction control, segmented and trimmed, permitting a deviation of the
incident current by nearly 30°; this produced lateral components almost
?wice as big as those obtained with the assistance of classical control sur-
aces.

In order to improve manoeuvrability and to secure the possibility of slow-
ing down and moving backwards, Engineers Gheorghe Rado and Stefan
Andret designed a thrust reverser of a new type.

The R.-6 experimental GEM, having the steering gear and aerodynamic
reverser mentioned above, proved to be highly manoeuvrable even at low
speeds. The tests carried out between 1963 and 1966 resulted in experi-
ments that were useful for the development of special GEMs.

1.5.-26 (1969)
Experimental GEM

Total length 8.50 m, total width 5.00 m, empty weight 3,000 kg, payload 3,000 kg, opening
between soil and shirts 5—7 cm, maximum speed 50—60 km/h, passage above obstacles
cca 0.50 m.

The vehicle was designed and built at the Intreprinderea de constructii
aeronautice (1.C.A.) of Brasov by a team led by Eng. losif Silimon, with a
view to being used for the harvesting of reed in the Danube Delta. That
is why possibilities were provided for mounting a frontal harvester on the
body of the vehicle as well as for the loading of the reed in two hydraulic
tilted longitudinal shelves mounted laterally. The chassis of the vehicle
was formed of a welded steel pipe frame having three longitudinal lattice
girders linked by three transversal ribs. Floating was secured by expanded
polysterene plates covered in PVC foils, placed in the interior of the chassis.
The rolling system had four aircraft wheels, controlled by a steering wheel.
The engine powering the superchargers producing the vehicle’s lift was
an eight-cylinder V type S.R.-216, developing 193 HP at 3,750 r.p.m.

The axial type fans faced each other. The iron sheet framework of the fans
deviated the air jet into the shirts of the lift system comprising eight
Bertin type shirts with a diameter of 1.88 m, divided into two groups
of four each, each group being surrounded by an exterior shirt. The shirts were
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made of water-proof fabric and had a truncated cone shape with a deflection
of 6°.

The stability of the vehicle was secured by a system of individual feed to
the shirts, producing an automatic growth of the pressure on the shirt
which had the smallest slope in relation to the soil. The propulsion of
the 1.5.-26 GEM was provided by Walter Minor engines of 105 HP each
at 2,500 r.p.m., provided with 2 m diameter propellers, each of them having
a thrust of 284 kg at fixed point.

The 1.5.-26 experimental GEM was built for preliminary tests needed to
obtain the data required for the designing of improved vehicles of this

type.



0.1 (1969)
Experimental GEM

Length 2.80 m, width 1.63 m, cushion's area 4.5 sq m, empty weight 65 kg, total weight
110 kg.

This small GEM was designed and built by the GCEXNAV of the Young
Pioneers’ House of Galati, led by Eng. Matei Kiraly. The body of the vehicle
is entirely made of timber, covered by aviation plywood, and the platform
is covered by ecloth.

Lift is provided by a Druzhba 4 HP 4,000 r.p.m. engine, which operates,
with the assistance of an automatic clutch, a reductor and an axial fan
with four blades, having a diameter of 600 mm. Propulsion is provided by
a UZ-2 1.5 HP 5,000 r.p.m. engine which powers a two-blade airscrew
with a diameter of 970 mm. Directional movements are actioned in motion
with the assistance ol an aerodynamic rudder placed in the propeller’s
stream.

The 0-1 Experimental was successfully used in tests above land and water,
with very good returns on land. It was driven by the youngest test pilot of
the group, 14-year-old Mircea Leonard, who was specially trained for the
purpose. During the tests a speed of 28 km/h was obtained above land, and
of 15 km/h on water. Later on these performances were improved, and the
GEM totalized 250 hours of travel. After public demonstrations in Galati
and Bucharest, the 0-1 Expertmental was used to train the pilots of the
group who would test future vehicles made by GCEXNAV.
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R.-7 (1970)
Experimental GEM

Total lifting surface 15.4 sq m, length of platform 6.04 m, height of platform 3.04 m, lift
force engine WALTER MINOR 4-lll of 105 HP at 2,500 r.p.m., propulsion engine WALTER
MINOR 4-lll of 105 HP, axial fan diameter 1.05 m, ducted airscrew diameter 1.30 m, empty
weight 1,210 kg, total weight 1,950 kg (when carrying 5 persons plus 105 kg for centering).

The R.-7 was conceived as a functional model by Engineer Gheorghe Rado
and then built under his supervision at the Fluids Mechanics Institute of
the Academy of the Socialist Republic of Romania, later on the Fluid Mechan-
ics and Aeronautical Constructions Institute—I.M.F.C.A. (Institutul de meca-
niea fluidelor si constructii aerospatiale). The vehicle was finalized with the
assistance of the fﬂ!rrpundrrra de reparat material aeronautic (I.R.M.A.)
of Biineasa. The resistance system, of the lattice-girder type, was made of
welded steel pipes, the cover hemg of aircraft enamelled water-proof cloth.
When stationary, the vehicle rested on four wheels which, by their fixing
system, provided a high degree of manoeuvrability. Behind the propeller
was a horizontal tail unit having a stabilizer and an elevator controlled by
a column. The R.-7 had a new type of aerodynamic rudders conceived by
Eng. Gheorghe Rado, deviating at 60° the air repressed by the propeller,
giving the vehicle a very high degree of manoeuvrability and enabling it to
turn round, practically on the spot, with zero turning radius.

Numerous tests were made with this machine, among them the transpor-
tation of eight passengers, the total weight being of 2,100 kg and an air
cushion pressure of 136 kg/sq m. As in the case of smaller payloads, man-
oeuvrability remained very good.
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MILITARY AIRCRAFT MARKINGS

1912— o |
1941 |
on wings on tail
1941— 2 5|
1944 on wings xﬁ‘ \l I
and fuselage on tail
1944— | l
1949 on wings )
and fuselage on tail
since 1949 &
i on tail ‘
on wings
CIVILIAN AIRCRAFT MARKINGS
on wings and fuselage
1928— -
23 CV-ABO i
on wings and fuselage
since 1933 YR-ACS | -P I
on tail
on wings and fuselage
since 1953 - I
for gliders YR 974 }
on tail
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0.9 (1970)
Experimental GEM

Length 2.77 m, width 1.05 m, area of the air cushion 1.7 sq m, empty weight 45 kg, total
weight 100 kg.

The vehicle was designed and built by the GCEXNAV of the Young
Pioneerss House at Galati,

Actually two vehicles were built. They had a Mobra scooter engine of 4 HP
at 7,000 r.p.m. made at Brasov, powering an eight-
blade fan with a diameter of 400 mm. Propulsion was
provided by an air jet. The 0.-9-Experimeutal was
conceived after the “‘chamber” system, with shirts
of 32 em height. However, an “integrated system”
concept was also applied, using a single engine
and fan for the production of the air needed both
for lift and propulsion. The vehicle had three jet
chambers which gave a very high degree of ma-
noeuvrability. The rudder, placed in the rear part,
together with an anti-skid retractable undercarriage,
secured stability during motion.

Fibreglass reinforced plastics were used to a
large extent in the construction of the 0.-9-Expe-
rimental. The two vehicles logged more than 300
hours of travel in special conditions (tests on sand,
snow, ice and icefloats), as well as braking tests with
the assistance of parachutes. When the tests required
bigger speeds than the 18 km/h recorded initially,
experiments were made on inclined terrain, where
a top speed of 87 km/h was reached.
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R.-8 (1971)
Experimental GEM 1

Length 7.31 m, width (with inflated shirts) 3.67 m, height 3.03 m, lift force engine WALTER [ J
MINOR 4-11l of 105 HP, propulsion engine 105 HP WALTER MINOR 4111, axial fan diameter
1.20 m, four timber blades ducted propulsion airscrew diameter 1.82 m, empty weight

1.31 kg.

Directly derived from the R.-7, this experimental vehicle was made al m
the Institutul de mecanica fluidelor §i construclii aerospatiale (1.M.F.C.A.)
with the assistance of the Intreprinderea de reparat material aeronautic |
(I.R.M.A.) of Bineasa, under the supervision of Eng. Gheorhge Rado. |
Used to obtain data on the behaviour of GEM on various types of terrain
with limited consistency and covered by vegetation, as well as in a series

of experiments on water, the R.-8, built for low speeds, did not have the )
horizontal tail unit characteristic of the R.-7.
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0.-17 (1971)
Experimental GEM

Length 2.29 m, width 1.26 m, total weight (with pilot) 85 kg.

This GEM was designed and built by the team of the GCEXNAV of Galati
to be used for further studies, especially for the testing of centrifugal fans
and of a system of combined shirts made of cylindrical elements having a
height of 25 em.

0.-17 Ezxpertmental is an all-timber construction of the ‘“‘chamber” system;
the fan is placed parallel to the transversal plane. The vehicle is stee-
red with the assistance of two jet rudders placed in the exhaust tube.
The vehicle has a Druzhba engine developing 4 HP at 4,000 r.p.m. which
directly powers an eight-blade centrifugal fan with a diameter of 385 mm.
Propulsion is provided by air jet directly fed from the fan’s effuser. Several
tests concerning the behaviour of eylindrical shirts, the influence of the gyro-
scopic effect of the centrifugal fan, and the transversal stability and the
steering of the apparatus during travel have been carried out with the
0.-17 Experimental. More than 30 hours of experiments were carried out by
another test pilot of the group, Sorin Zosim.
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0.-20 (1972)
Experimental GEM

Length 4.950 m, width 2,570 m, lifting area 10.00 m, empty weight 360 kg, payload (4 persons
plus 100 kg fuel) 400 kg, total weight 760 kg.

This is the first large-size vehicle designed and built by the Naval Re-
search and Ezperiments Group of the Young Pioneers' House of Galati. Con-
ceived after the “chamber” system, the 0.-20E had extendable peripheric
shirts and a longitudinal shirt for transversal stability. The shirts’ height
is 28 cm, securing a soil distance of 25 e¢m. The frame of the apparatus
is made of pinewood, the bead and the superstructure of plywood, the
platform being cloth covered. The Walter Minor 4-III type aircraft engine
develops 105 HP at 2,800 r.p.m. and directly powers a six-blade fan
having a diameter of 970 mm. Propulsion is provided by air jet, and
the steering of the vehicle during travel is secured by five jet rudders
placed in the exhaust tube.

During the first tests on the AVIASAN aerodrome of Galati, the GEM
travelled at low speed, but eventually reached 75 km/h. Next came tests
on water, carried out in the roadstead of the port of Galati, where a speed
of 82 km/h was reached, but when the vehicle had to negotiate waves that
were twice the height of the shirt, its operation became unsafe.

The cabin of the 0.-20E has room for the pilot and three passengers. Its
apparatus are the same as that of an /.A.R.-818 aircraft (less the altimeter
and rate-of-climb indicator) and there are also two gauges for the control of
air pressure in the cushion. All the tests with the 0.-20 on dry land and on
water were made by the group’s pilot Mircea Leonard. This vehicle, like all
the GEMs of the O.-Ezperimental series, was built under the supervision
of Eng. Matei Kiraly.
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R.-10 (1972)
Experimental GEM

Length 10.62 m, width 4.97 m, height 3.03 m, lift force engine M-337 of 170 HP, propulsion engine
M-337 of 170 HP at 2,600 r.p.m., axial ventilator diameter 1.30 m, ducted propulsion airscrew
diameter 1,82 m, total weight 2,210 kg.

The R.-10 was an improved variant of its predecessor prototype R.-9. Its
platform had the frontal part lengthened by some two metres, so as to
mount a 12-HP engine powering a hydraulic pump and a harvesting device.
Two big wheels, permanently in contact with the soil, were placed on oscil-
lating forks near the centre of the vehicle, so as to take over the lateral
forces coming from the inclination of the terrain, from lateral wind and
from the centrifugal forces born at turns. The high efficiency aerodynamic
rudders gave the GEM a good manoeuvrability. Like the R.-9 variant,
experimental R.-10 GEM was used in tests on limited consistency soils,
covered by rich vegetation, soils which were inaccessible to conven-
tional vehicles. The R.-10 was built at the Institutul pentru creafie gtiinfifica st
tehnici (Scientific and Technical Creation Institute) in collaboration with the
Institutul de cercetiri si proiectdri al Deltei Dundrii, Sectia de mecanizare Maliuc
( Maliue Mechanization Section of the Danube Della Research and Design Insti-
tute) and I.R.M.A. of Bineasa, under the supervision of Eng. Gheorghe Rado.
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TECHNICAL DATA OF
I. AIRPLANES
“5% Dimen
No. Type of aeroplane Category E§E (in
3% | span |length
1 2 3 4 5 6
1 | VUIA No. 1 -- 1905 7.00 3.20
2 | VUIA No. 2 - 1907 7.90 -
3 | VLAICU No. I - 1910 | 10.00| 12.00
4 | COANDA-1910 — 1910 | 10.30] 12.50
5| COLUMBA — 1911 (No exact
6 | VLAICU No. 11 - 1911 | 10.00] 11.20
7 | N.. SARU-IONESCU - 1911 | (Except the
8 | LACUSTA ~ 1911 | 9.20] 8.35
9 | ION PAULAT — 1912 | 13.00] 9.20
10 | VLAICU No. III - 1914 | 10.00] 10.75
11 | PROTO-1 advanced training 1922 | 9.60( 7.00
12 | ASTRA-SESEFSKI reconnaissar&ce 1923 | 12.60| 8.62
13 | PROTO-2 primary an
advanced training 1924 | 9.60] 7.00
14 | ASTRA-PROTO reconnaissance 1925 | 10.60| 7.20
15 | RA.BO. primary training 1926 | 10.00 6.12
16 | PROTO-S.E.T. 2 reconnaissance 1927 | 13.40] 8.60
17 | MORANE- .
SAULNIER M.S.35 training 1928 | 10.57 6.77
18 | S.E.T.-3 training 1929 | 9.80| 7.20
19 | POTEZ-XXV reconnaissance-bomber 1929 | 14.02| 9.20
20 | LAR.-C.V.11 fighter ) 1930 | 11.50 9.98
21 | S.E.T.-31 training and liaison 1930 | 9.80| 7.20
22 | R0O:1 primary training 1930 | 12.00 6.?2
23 | S.E.T.-7 advanced training 1930 | 9.80] 7.30
24 | CRUISAIRE aerobatics and touring 1930 | 7.26 =
25 | S.E.T.-4 training . 1931 9.80 —_
26 | S.E.T.-41 blind flying training . 1932 | 9.80 =
27 | 1.C.A.R.-M. 23b primary traininz and touring [1932 | 11.50 6.50
28 | S.E.T.-31 G touring 1932 9.80| 7.20
29 | S.E.T.-10 primary training 1932 | 9.46| 7.30
30 | R.M.-4 touring o 1932 8.00 8.30
31 | 8.E.T.-X advanced fraining 1932 8.70 2.30
32 | BRATU-220 commercial airliner “:3% 25,00 | 17.47
33| LAR.-14 fighter 1933 | 11.70| 7.32
34 | FILIP MIHAIL . s
STABILOPLAN sport and touring 1933 | 9.00] 3.70
35}] LA.R.-15 fighter 1933 'l'_1.0l] §.29
36 | LA.R.-21 primary training 1933 | 12.00] 7.00
37 | 1.C.A.R.-Universal training and touring 1934 | 11.85 §?§
38 | LAR.-16 fighter 1934 | 11.70 7.37
39 | S.E.T.-XV fighter 1934 | 9.40| 7.00
40 | L.C.A.R.-Comercial commercial airliner 1934 | 15.40| 9.80
41} S.ET.-7 K observation 1934 9.80| 7.72
421 1.A.R.-23 long-range touring 1934 | 12.00| 8.35
43°| 1.C.A.R.-Universal aerobatics 1934 | 12.901 6.75
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ROMANIAN AIRCRAFT

S Weight Power plant Performance
m) tin kg) power muximgm celitag P.
r d B
height | empty | total e (in HP) ;sk]:]l;fh} (in m)
7 8 9 10 11 12 13 14
- — 241 | Serpollet (modified) 20 - — 68
— - 213 | Antoinette 24 - — 72
4.22 = 300 | Gnome (rotary) 50 - — 74
— - 420 | original reactive compound | 220 kg - - 78
data known, excepling the Gnome 50 - — 83
| &20] — 300] Gnome (rotary) 50 110 — 85
drawings, no data are available on this aircraft) 89
3.20 e = — — - — 91
— - 250 ? 50 - — 93
3.10 — — | Gnome 80 144 - 9%
(rated)
2.90 670| 1,080 | Hispano-Suiza 180 183 6,000 96
3.12| 1,120| 1,620| Martha-Benz 250 185 5,500 98
2.90 730| 1,140 | Hispano-Suiza 180 174 5,000 100
2.90( 1,010] 1,488 Hispano-Suiza 300 205 5,500 102
2.60 525 735| Rhone (rotary) 80 145 — 106
3.40| 1,220 2,020| Lorraine-Dietrich 450 222 7,000 108
3.61 450 700 | Gndéme-Rhéne (rotary) 80 135 4,600 110
315 826| 1,120| Salmson 9 Ab 230 215 — 112
— | 1,370] 1,960| Lorraine-Dietrich 4£50 217 7,400 114
2.46| 1,100| 1,510 Lorraine-Courlis 600 329 9,000 116
3.15 826| 1,120| Salmson 9 Ab 230 215 6,000 118
2.20 360 550 | Anzani 35 125 - 120
345 912| 1,310| Jaguar 365 240 6,200 | 122
— 397 600 | Rover 75 136 — 124
812] 1,200| Salmson 9 Ab 230 210 5,000 127
- 868 | 1,322 Gndome-Rhone 380 202 5,000 127
2.00 375 700 | Siemens-Halske SH 13 b 80 170 3,800 129
3.15 968 | 1,350 | Lorraine-Mizar 47 a 240 210 6,500 132
2.73 548 800 | Gipsy Major 130 180 5,500 134
- 175 250 | Indian 12 85 - 136
- 890 | 1,184 Jaguar 365 260 8,000 138
6.55| 4,400 9,000| Gnome-Rhone Titan 2% 230
and one Jupiter 420 200 140
2.50| 1,150 1,540| Lorraine-Dietrich 450 293 7,500 142
2.00 241 381 | Scorpion ABC 11 35 147 4,000 144
2.70| 1,368| 1,707 | Gnome-Rhone 9 Krsd 600 352 10,000 146
2.50 580 850 | Walter 120 190 3,500 148
2.50 450 825 | Siemens-Halske SH 14 a 150 180 4,000 150
2.80| 1,224] 1,650 Bristol Mercury IV S2 500 342 10,000 152
3.05| 1,150 1,550 | Gnome-Rhone 9 Krsd 500 235 9,400 154
2.80| 1,320 2,250 | Armstrong-Siddeley Serval
Mark 1 340 325 4,500 156
3.26| 1,010 1,650 Gnome-Rhone 7 Krsd 380 320 7,000 158
2.70 980 | 1,920 Hispano-Suiza 9 Qa 340 245 4,100 160
2.50 450 698 | Siemens-Halske SH 14 a 150 180 — 162
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1 2 3 4 5 6
44 | AERON basic fraining 1934 | 9.80( 6.45
45 | LA.R.-22 training and touring 1934 | 11.53] 7.50
46 | PZL-11 F fighter 1934 [ 10.72| 7.56
47 | 1.C.A.R.-Universal training and touring 1934 [ 11.90 | 6.90
48 | R.M.-5 touring 1935 8.00 5.60
49 | I.C.A.R.-Acrobatic aerobalic training 1935 8.40 8.50
50 | LA.R.-24 long-range touring 1935 | 12.00| 8.35
51 | RM.-7 light touring 1935 | 5.00| 4.00
52 | B.E.T.-7 KB and tactical reconnaissance and

S.E.T.-7 KD liaison 1935 | 9.80| 7.15
33 | FLEET-F 10 G primary and basic training
and liaison 1936 853 7.29
54 | R.O.-2 basic training and touring 1936 | 10.96| 6.68
535 | LAR.-27 basic training 1937 910 7.41
56 | PZ.L-24 E fighter 1937 | 10.71| 7.50
57 | LC.AR.-Turing touring 1937 | 10.50] 6.40
58 | 1LA.R.-37 reconnaissance and light
bombing 1937 | 12.22| 9.50
59 | LAR.-38 reconnaissance and light
bombing 1938 | 13.20) 9.56
60 | G.M.1 light touring 1939 | 10.00] 6.30
61 | TASI-1 light touring 1939 | 9.82| 6.20
62 | NARDI FN-305 advanced training 1939 | 8.476| 7.136
63 [ .LA.R.-39 reconnaissance and light
bombing 1939 | 13.10| 9.60
64 | 1LA.R.-80 fighter and dive-bomber 1939 | 1050 8.90
65 | JR.S.-79B medinm-to-heavy bomber -
SAVOIA MARCHETTI and reconnaissance 1940 | 21.20( 16.82
66 | R.M.-9 sports and touring 1942 | 7.50| 5.50
67 | FIESELER Fi-156 Storch light multi-purpose 1942 | 14.25| 9.75
68 | MESSERSCHMITT
Me-109 G fighter 1944 9.92| 8.85
69 | R.M.-11 touring 1944 7.501 5.80
60 | LA.R.-811 sports and training 1949 | 10,40 8.25
61 | .LA.R.-813 training and aerobatics 1950 | 10.00| 8.35
72 | LAR.-814 training, ambulance and
light transport 1953 | 14.00) 11.05
73 | R.M.~12 experimental 1953 6.00| 4.70
74 | LA.R.-817 utility 1955 | 12.60 9.80
75 | M.R.-2 light transport 1956 | 14.00| 10.90
76 | Y.AK.-23 D.C. basic and advanced training | 1956 810 7.01
77 | R.G.-6 training 1957 | 10.50| 7.50
7 R.G.-7 Soim training and touring 1958 9.90| 7.85
79 | R.G.-7 Soim 111 training and aerobatics 1959 | 9.50| 7.85
80 [ LA.R.-818 utility 1960 | 12.10] 9.90
81 | LAR.-821 utility 1967 | 12.80 9.20
82 | LAR-821 B primary and basic training 1968 | 12.80| 9.20
83 | 1.8.-23 A ulility 1969 | 12.40 9.10
84 | B.N.-2 Islander light transport 1969 | 14.92| 10.90
85 | LA.R.-822 agricultural 1970 | 12.80| 9.40
86 | 1.LA.R.-824 utility 1971 | 12,40 9.20
87 | LAR.-822 B training 1973 | 12.80 | 9.40
88 | .A.R.-823 multi-purpose 1973 | 10.00 8.24

7 8 f 10 11 12 13 14
2.45 7601 1,010 | Salmson 9 Ae 120 187 4,200 164
2.02| 647| 880 D. H. Gipsy Major 130 193 5,000 166
290] 1,108] 1,590] ILAR. K9 600 300 10,000 168
1.95 465 710] D. H. Gipsy Major 130 195 3,500 170
— 120 200 | Anzani 30 120 — 174
2.60 - — | Siddeley Linx
Mk 4 225 215 — 176
2,701 1,180 2,080| Gnoéme-Rhone 330 280 4,000 178
— 145 240 | Poinsard 20 135 3,000 180
3.26]1 1,115| 1,780 I.A.R. K 7-120 420 2350 5,500 182
2.50 530 780 | I.A.R.-Gipsy Major 4 130 185 3,000 184
2.30 463 740 | Siemens-Halske
SH 13 80 165 4,500 186
2.40 670 948 | LA.R.-6 G1 180 180 5,000 190
2,961 1,270] 1,775] LA.R.-K14 870 430 10,500 192
1.91 378 600 | Pobjoy-Niagara 90 182 3,000 194
3.97] 2,219 3,060 LLA.R-K14 870 335 8,000 196
3.80( 2,300 3,100 B.M.W. 132 700 —_ 7,000 198
2.50 450 610 [ Salmson 40 123 3,500 200
— 205 365 | Salmson 40 150 4,000 202
245 700 858 | LA.R. 6 G1 180 300 - 204
3.99| 2,477| 3,085 ILA.R.-K14-1V C 32 870 336 8,000 206
3.60) 1,780 2,550' 1.LA.R. K14-1000 A 1,000 510 10,500 208
5.55( 7,000 (12,000 | Junkers Jumo 211 Da 2% 1,200 425 7,700 212
— 255 350 | Praga 32 138 - 214
3.76 930 | 1,326 | Argus As 10 C 240 175 5,090 216
3.20 — 3,400 | Daimler-Benz, A-1 1,475 615 11,800 218
— 303 530 | Train 60 175 4,000 220
2.20 420 650 | Train 60 150 3,700 222
2.25 498 750 | Walter Minor 105 192 5,800 224
2.92| 1,400 [ 2,030| Walter Minor 6 IIT 2x160 | 272 5,600 226
2.60 132 230 2 cylinders 20 125 2,500 228
3.40 800 1,150 | Walter Minor 6 111 160 175 3,000 230
2.76] 1,415 2,080 | Walter Minor 6 III 2% 160 275 4,900 232
3.30 — 3,405 | R.D.-500 1,600kgf 890 12,000 234
2.62 400 650 | Praga-D 75 190 4,800 236
2.67 520 750 | Walter Minor 4 III 105 215 5,000 238
2.67 482 640 | Walter Minor 4 111 105 251 5,300 240
3.30 805 1,300| Walter M 337 170 185 4,000 242
2.80( 1,080| 1,900| A.l.-14 R.F. 300 215 6,200 246
2,80 1,130] 1,500| A.1.-14 R.F. 300 220 6,500 248
3.60( 1,440 2,100| A.1.-14 R.F. 300 205 4,100 250
416 1,590 2,590 | Lycoming 0-540-E 2264 | 270 6,100 252
2.80 1,120 1,900| Lycoming 10-540 G1 D3 290 230 4,500 254
3.30( 1,240] 1,900 Lycoming 10-540 G1 D5 290 200 3,000 256
280 1,180 1,550 Lycoming 10-540 G1 D5 290 230 7,000 258
2.52 900 1,500 Lycoming 10-540 G1 D5 290 — 5,800 260
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1. HELICOPTERS
Rotor Rotor
No. Type of helicopter Category Year | diameter | disk area
(m) (sg. m)
1 | VUIA 1 and 2 F.S. experimental 1918 | 2x6.50 | 32.00
1921
2 | C.O.-2 experimental 1938 §.00
3| RG-8 H1 TINTAR experimental 1960 10.50
4 | LAR.-316 B
(Alouette-111) multiple purpose 1971 11.02
I11. SEAPLANES
= "_; Iltmirvn
No. Type of seaplane Category 7 n
~52 span length
1 | ION PAULAT F.8. — 1911 13.20 11.50
21 R.AS.-1 Getta training 1925 16.00 10.50
3 | SAVOIA MARCHETTI reconnaissance
S5-62 BIS and flying-boat 1936 | 16.66 12.26
4| LA.R.-818 H utility 1964 | 12.10 9.97
IV.GLIDERS
Dimen
No. Type of glider Category Year (in
span length
i 2 3 4 b fi
1| HENRI AUGUST — 1909 7.00 9.20
2| RM.-1 basic training 1926 6.00 -
3| G.E.P. basic training 1939 10.00 5.55
4| R.M.-10 experimental 1943 6.00 -
5| LCAR.A1 basic training 1943 10.78 5.70
6 | SALAMANDRA training 1943 12.50 6.45
7 | GRUNAU BABY-II B| basic and advanced training 1946 13.57 6.09
8] 1.8.-2 advanced training 1949 12.30 6.54
9| R.G.-1 basic training 1950 13.50 6.19
10 | O.P.-1 aerobatics 1951 11.78 5.60
11 | R.G.-2 performance 1952 18.00 8.01
12 | R.G.-3 primary training 1953 12.60 6.80
13 | 1.8.-3 high performance 1953 16.00 6.45
14 | R.G.-4 PIONIER primary training 1954 10.45 5.75
15 | 1.8.-3a and 3b performance 1954 16.00 6.66
16 | C.T.-2 aerobatic training
and high performance 1955 14.60 8.00
17 | 0.P.-22 experimental 1955 16.00 6.00
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Length [Empty | Total Power plant maximum | ceiling
weight | weigh in spee 5
(m) (kg) (kg) Type “;‘;';)r (km/h (m) ?
120 Anzani 16 264
7.30 7 410 | Pobjoy-Niagara 90 132 266
(theor.)
8.99 660 | Walter Minor 4 I11 105 136 268
(rated)
12.84| 1,122 2,200 | Turbomeca Artouste 111 570 210 5,900] 270
sloiE Weight Power plant Performance
m) (in kg) i
power | maximum | ceiing | -
height | empty total f HE) fkmfll) (R i)
£.50 520 35 £2
3.50| 1,245 2,045 | Hiero 220 160 4,000) 104
419 2,650 4,150 | Isotta Fraschini Asso 750 218 4,500 | 188
3.84 880 1,220 | Walter M 337 170 172 3,500 | 244
sions Weight Speed
m) (in kg) ~ Loading Lift-drag minimum p
(in kg/sq m) ratio sinking maximum J
height empty total (in m/s) (in km/h)
y 8 9 10 i1 12 13 14
— 16.50 - — - - — 275
- 28.00 68.00 - — - — 276
- 70 140 — 11%00 1.00 -— 278
— 60 130 — = — - 280
2.39 115 200 - - - 282
1.95 110 195 — 15.00 0.83 33.3 284
1.38 165 255 16.9 17.00 0.87 — 286
1.56 160 250 17.00 20.00 0.77 180 288
1.40 156 251 17.60 18.50 0.85 210 290
1.50 240 320 30 25.00 0.85 400 292
2.30 285 465 19.10 23.50 0.70 - 294
1.70 150 310 14.40 16.00 1.00 165 296
1.43 215 305 19.10 30.00 0.65 200 298
1.20 100 188 12.70 14.50 0.90 165 300
1.60 245 335 21.00 28.20 0.75 180 302
- 350 540 — 25.00 0.90 300 304
- 165 255 - 31.00 0.90 170 306
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{ 2 1 & ] [}
! * 7 8 ] 10 11 12 13 14
18 | 1.8.-3¢ performance 1956 17.00 7.26
19 | 1.8.-3d erformance ;% 1956 15,90 | 2.26 1.60 270 360 99,50 26.90 0.77 180 308
20 | G.P.-2 asic and advanced training 1957 16.00 | .00 1.60 230 320 20.90 25.30 0.97 180 308
21 | R.G.-5 PESCARUS performance 19?; 15.10 x.i.’-S ’ 290 390 510 2 25.00 0.80 290 310
22 | R.G.-9 ALBATROS | performance 1958 1045, | 7.98 - 2.15 210 300 19.50 26.00 0.76 180 312
23 | 1.8.-3e performance 1959 17.00 E'gg 1.29 290 470 23.50 25.00 0.85 180 314
24 performance 1959 el W 1.60 270 360 22.50 28.90 0.70 180 316
25 performance 1999 15.0 e 1.60 230 320 20.90 28.20 0.75 180 316
26 universal 1959 15.90 : 1.60 230 320 22.90 30.00 0.64 180 318
215 330 500 21.00 24.00 0.92 180 320
(one seater)
27 | 1.8.-9 and 1.8.-9a training (also motorised) 1959 | 13.00 | 6.64 ““,Eig;’m}
2.74 230 320 21.40 21.70 0.88 180 392
360 0:9{) 150
28 | 1.8.-11 training and performance 1939 1510 | 6.87 | N{]‘;;"l';} .-\.{ﬁ‘g!i;:e} Lfl‘;;lt]‘l‘}
29 | 1.8.-8 and 1.8.-8a basic and advanced training 1960 13.35 | 733 ' .60 240 330 29 80 26.00 0.84 240 324
30 | 1,810 high performance 1960 il ' 1.7 280 430 29.10 22.00 = 180 326
31| 1.8.-5 performance . 1961 15.30 54 | 1.60 220 340 25.80 33.00 0.68 180 328
32 | 1.8.-12 basic and advanced training 1962 15.00 [ 7.3 1.60 220 310 20.30 28.00 0.74 180 330
1.78 200 460 20.80 24.00 0.80 200 332
{one seater) {one seater) | (one seater)
25.60 0.92 180
33 | 1.5.-13 universal 1962 15.00 8.00 {two seater) (two seater) [(two seater)
1.85 290 460 20.80 24.00 0.80 P 334
{one seater) (one seater) | (one sealer)
) 25.60 0.92 180
34 | 1.8.-18 training and performance 1965 16'83 g;g (Lwo seater) (two seater) [ (two seater)
35 | 1.8.-18/25 training and performance 1969 15. g 1.50 270 370 28.50 35.00 0.63 180 336
36 | 1.8.-28 training 1970 15.00 e ) 1.65 283 375 - 32.50 0.68 9220 338
37 | 1.8-29 B standard training 1970 15.00 08 2.18 325 510 26 0.85 200 340
38 [ 1.8-20 D training and perfonsiance 1970 15.00 | 7.03 1.68 240 340 36 0.62 220 342
x igh performance ' 39 95 a9 54 b q
39| 1.8.-29 E Ll[ﬁimr;ted e 4074 17.60 7.03 1.68 290 320 37 0.58 220 344
40 | 1.8.28 B training and performance 1973 17.00 | 8.47 .68 275 380 42 0.50 220 346
1.87 370 570 32 0.70 240 348
V. GROUND EFFECT — AIR CUSHION — MACHINES
l?ailse or in}p}fir
H ' ea Ve
No Type of machine System Year cus{;gﬁl}ar (kgg) ' I . - Masimon
(kg) Lift force engine Propulsion engine sl_ﬂl_f‘-i]l P
1| R periphereal jet 1960 400 170 (km/h)
2| R-5 plenum chamber 1962 o o 240 | 14-350 cn m, 11 HP 354
3| R-6 plenum chamber 1963 e o 026 305 1J-350 cu cm, 11+HP R.D.10, 8 HP 356
4| 1.8.-26 multiple chamber 1969 42.5 b 300 1J-350 cu cm, 11 HP K-125, 5 HP 358
5101 plenum chamber 1969 50 ond 6,000 SR-216, 193 [P 2 % W.M.4-111, 105 HP 361
6| R-7 plenum chamber 1970 A a0 21 110 Druzhba, 4 HP UZ-2, 1,5 HP 364
7| 0-9 plenum chamber 1970 1.70 1,950 WM. 4-I11, 105 HP W.M. 4111, 105 HP 366
8] R.-8 plenum chamber 1971 22.83 1,310 100 MOBRA, 4 HP 368
91017 plenum chamber 1971 ....89 24 W.M. 4-11I, 105 HP | W.M. 4&III, 105 HP 370
10 [ 0—20 plenum chamber 1972 10.00 3 85 DRUZHBA, 4 HP 872
11 | R.-10 plenum chamber 1972 52.78 760 W.M. 4-111, 105 HP 374
12| 0—23 E 1972 18.00 2,910 M-337, 170 HP | M-337, 170 HP 376
1,400 M-337, 170 HP ' 378
(supercharged gives 210 HP at 2,750 rpm)
386
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0.-23 E (1972)
Experimental GEM

Length 6.7 m, width 4.04 m, height 2.5 m, lifting area 18 sq m, total weight 1,400 kg.

The 0.-23 E is an amphibious GEM,designed and built at JCEPRONAV
(Shipbuilding Research and Design Institute) of Galati by a team under Eng.
Matet Kiraly.

A M-337 engine (170 HP rated at 2,600 r.p.m., when supercharged giving
210 HP at 2,750 r.p.m.) fed through two fuel tanks of 220 litres total capac-
ity, allows a limit of endurance of 4 h 30 mins. The engine is directly
geared to an axial fan with six blades, the resulting compressed air being
conveyed partly to the lifting air-cushion, and partly to the propulsive
jet exhaust.

When in motion, the GEM is steered by four jet-rudders placed in the
propulsive exhaust, stability being obtained through a fin located at the
GEM’s tail.

The 0.-23 E has undergone both fixed-point and march tests (on dry land
and on water) in the Galati area, the crew being composed of pilots Mircea
Leonard and Grigore Mircea, and mechanic Gheorghe Nedelcu. The GEM is
now prepared for other experiments on the Danube, in winter conditions
(on snow, ice and between river ice blocks).
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