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Transformation method of hybrid transportation vehicle for ground and air includes the following transformation and reciprocal
steps: Tilting the compensation cover (/) on. Expansion of both whole wings (1) from the transportation vehicle longitudinal
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alrcraft for take-off and landing on the ground or water, and vice versa.

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
% N [ 1/
S
N

» . _
‘ l an a dH http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191




WO 2013/032409 A1 |[H 1! BAR UAFH 000 RV AR AR R

(43) International Publication Date

CA 02847168 2014-02-27

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burecau

WIPOIPCT

7 March 2013 (07.03.2013)

(10) International Publication Number

WO 2013/032409 Al

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)
(73)

(74)

(81)

International Patent Classification:
B60F 5/02 (2006.01) B64C 3/56 (2006.01)
B64C 37/00 (2006.01)

International Application Number:
PCT/SK2012/000010

International Filing Date:
22 August 2012 (22.08.2012)

Filing Language: English
Publication Language: English
Priority Data:

PP 5039-2011 30 August 2011 (30.08.2011) SK
PUV 5044-2011 30 August 2011 (30.08.2011) SK

Applicant (for all designated States except US). AEROQO-
MOBIL, S.R.O. |[—/SK]; Budkova 28, 811 04 Bratislava
(SK).

Inventor; and )
Inventor/Applicant (for US only): KLEIN, Stefan
[SK/SK]; Martinska 14, 949 01 Nitra (SK).

Agent: BRICHTOVA, Tatiana JUDr.; Grosslingova 6-8,
811 09 Bratislava (SK).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
IN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
A

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
FE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

of inventorship (Rule 4.17(iv))

Published:

with international search report (Art. 21(3))

(54) Title: TRANSFORMATION METHOD OF HY BRID TRANSPORTATION VEHICLE FOR GROUND AND AIR, AND HY -
BRID TRANSPORTATION VEHICLE ITSELF

1

FIG .2

(57) Abstract: Transformation method of hybrid transportation vehicle for ground and air includes the following transformation and
reciprocal steps: Tilting the compensation cover (7) on. Expansion of both whole wings (1) from the transportation vehicle longitud -
mmal position around two vertical axes (2) mto the tlying position. Expansion of rear parts of wings (1) from the top front parts of
wings (1) mto the spread flying position by tilting the rear of each wing (1) around a horizontal axis (3). The take-ott and landing
tilting of wings (1) by an angle of attack alpha = 0 to 40° of the wings onset. Front wheels track (5) 1s reduced by axially shifting the
front wheels (5) towards the fuselage. Furthermore, a corresponding hybrid transportation vehicle for ground and air 1s described
which contains reciprocal transformation mechanisms for transto

ling aircraft for take-off and landing on the g

'mation from a sterling double or four-track automobile into a ster -
cound or water, and vice versa.



CA 02847168 2014-02-27
WO 2013/032409 PCT/SK2012/000010

Transformation method of hybrid transportation vehicle for ground

and air, and hybrid transportation vehicle itself

Technical solution

The invention concerns new categbry of a hybrid transportation
vehicle for ground and air with possibility to take-off and land on the

water, which is reciprocally transformable already during the travel on

- the ground. Transformation method of the hybrid transportation vehicle

for ground into the sterling auto-mobile, and for air into the sterling
aircraft Is solved by an origina'l way. The hybrid transportation vehicle
construction, especially its transformation nods,. is solved by an original
way, too. The invention belongs to the area of automotive 'én_d aircraft

industry.

Curfent state of the art

- At present standard transportation vehicles for ground
(automobiles) and for air (aircrafts) exist. Théir constructions are
generally known. Also special transportation v'ehicles (hovercrafts)
~exist, but these belong neither among automobiles nor a'mong aircrafts.

Another category of tra'nsporta'tion vehicles exists fhat disposes
with automobile as well as aircraft features. Californian company
"Moller International was ‘developing VTOL (vertical take-off and
landing) vehicle designed as automobile on three-wheel chassis. It is
5.9 m long, and its flight speed is calculated at 600 km/hr. It is
equipped with four vertically tilting jet engines. Movement of this
remarkable transportation vehicle is provided also on the ground by the
four jet engines tilted horizontally. For this reason, it is rather
handicapped automobile, as it has three wheels and its movement on
the ground is not possible within common road traffic due to its jet

engines effects. Fuel consumption as well as noise are very high.
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Next representative of remarkable transportation vehicle is
"Terrafugia Transition®”, described in published patent application WO
2007/114877, which is practically two-passenger aircraft 5.7 m long, 8.4
m wide and 2.1 m high, equipped with four-wheel chassis and
collapsible wings that in approximately 20 seconds transform this
vehicle into two meters wide automobile. The power of Rotax 912 motor
‘with maximum output of 74 kW powered by' unleaded gasoline is on the

ground transferred on the front axle, or in the air spins the propeller
embedded in the rear. With full tank "Terrafugia Transition" can fly the
distance of 740 km, on the ground it can reach the speed approximately
120 km/hr, in the air app. 190 km/hr, for take-off and landing it needs
app. 500 m track. Together with baggage its weight IS app. 250 kg; 600
kg without crew. Disadvantage of this transportation vehicle is its
method of transformation from aircraft into automobile. Each wing tilts
around two horizontal axis into the shape of accordion, and stays tipped
In vertical position. Automobile acquires a bizarre shape, and due to
wings folded in vertical position, it is rather high. In case of cro‘s“swind.
automobile is instable in r'oad traffic. Front axle has fixed wheel track
width and during the flight front wheels are dut, which causes great
resistance for airflow.

In Slovakia, moreover, another "Aeromobile" hybrid transportation
vehicle was developed for movement on the ground as well as in the air
Having a shape of sports car and being able to travel on roads using its
own chassis. In its plan it also has car dimensions. In the rear it has
two horizontal wing areas with propeller between them. Also in the front
It has two wing areas. However it still gives impréssion of a futuristic
aircraft. It is a non-transformable transportation vehicle. Its
disadvantage is a fact that it includes in the rear situated two side

vertical areas that stabilise top non-tiltable wing, which however

- -decreases car stability in case of the crosswind.

Mentioned facts led to an effort to create a conception of such
hybrid transportation vehicle for motion on the ground and in the air

that would ensure quick reciprocal transformations from automobile into
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an aircraft. These reciprocal transformations would create a sterling
automobile as well as a sterling aircraft.

The resuit of this effort is in the following described invention that
solves transformation method of the hybrid transportation vehicle for

ground and air as such.

Subject of the invention

Above mentioned Iinadequacies are eliminated by transformation
-method of'the hybrid transportation vehiclefor'ground and air according
to this invention, the principle of which consists in the fact that
transformation of a sterling double or fOurétrack automobile into a
sterling aircraft for take-off from the ground includes sequence of
transformation steps executable during idle/still-standing as well as
runnin'g/driVing of automobile. These are necessary transformation
steps: ' '

Tilting whole left and right front wing out ffom the transportation
vehicle longitudinal position, each around its vertical axis using
reciprocal transformation mechanism of tilting the wing in/out into/from
flying positioh. Hybrid transportation vehicle in configuration of
automobile has left and right front wing situated at left and right' side of
the automobile body, so that both retractable wings' axes are
approximately parallel with longitudinal automobile axis. After this
transformation step, axes of wings are stabilized in flying position,_i.e.
axes of spread wings are app. perpendicular to Iohgitudinal automobile
axis. .

Tilting the rear of each wing (flaps) out from top front part of the
wing using reciprocal -transformation mechanism of the wing platform
outline 'change into the spread standard flying position. This
transformation step is executed, when wings axes are already stabilized
In flying position, i.e. when axes of spread Win'gs. are app. perpendicular
to longitudinal automobile axis. Before this transformation step each.
' wi'ng IS still in non'.-spread status, i.e. rear of the wing — flaps are tilted

‘over upwards to the front of the wing.
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This is how the automobile is transformed into the aircraft and get
ready for flying mode. After switching the drive unit (in case of common
drive unit), the torque transferred to the front wheels is disengaged and
redirected to the pfopeller situated in the rear of the body. In case of
hybrid drive unit the torque transferred to the front ‘wheels is
disengaged from one drive unit, and from the other drive unit the torque
is transferred to the propeller situated In the rear of the body. This
transformation of hybrid transportation vehicle transformed automobile
into an 0p-erat'ional aircraft. ' '

Because of the aerodynamic drag decrease, after the aircraft
~ take-off it is advantageous to provide next step of transformation, e
that the aircraft becomes sterling. It is a transformation step of the front
, wheels track reduction, when wheels will,be. axially shifted towards the
fuselage from left as well as right side. Wheels are equipped with cover
— fender, aerodynamically embedded into the clean design line, creating

quasi homogeneous front of the aircraft.

Another fundamental Charactéristic of the Invention is a
- possibility of such transformation ‘method of hybrid transportation
vehicle during transformation from a sterling automobile into a sterling
a'ircraft, where after the second transformation step of tilting rear of
each wing (flats) out from the top front wing using reciprocal
transformation mechanism of the wing platform outline change into the ‘
spread standard flying position, next transformation step, which will
significantly shorten take-off track, will be included. It is a
transformation step of take-off tilting of the Wing by angle of attack
alpha = 0 to 40°. After aircraft take-off the alpha angle = 0 to 40° of the
wing onset will be adjusted to the original value.

Another fundamental characteristic of the invention is a
possibility of transformation method of hybrid transportation vehicle
during transformation from a sterling automobile into a sterling aircraft
- (amphibia) for take-off from water and landing at water. There is a

condition for front wheels to be embedded into the float.
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' The principle of transformation method of hybrid transportation
vehicle for ground and air according to this invention is also reciprocal
transformation of sterling aircraft for landing on the ground into a
sterling double or four-track automobile; this transformation ‘method
includes sequence of transformation steps executable only after the
‘aircraft landing. Those are necessary transformation steps such as front
wheels track expansion executed as early as in the air, retracting of the
rear of each wing from spread flying position into the top front of the
wing using reciprocal transformation mechanism of the wing platform '
outline change; retracting of the wing from flying position into' the
transportation vehicle longitudinal position around vertical axis using
reciprocal transformation 'mechaniém'. for retracting/extending of the
wing.

Another fundamental characteristic of the invention is a
possibility of such  transformation method of hybrid transportation
vehicie during transformation from a sterling aircraft into a sterling
automobile, where after the first transformation step of front wheels
'expansion executed ,as' early as in thé air, next step, which will
significantly shorten landing track, will  be included. It is a
transformation step o f landing tilting of the wing by angle of attack
alpha = 0 to 40° of the wing onset. After aircraft landing the alpha angle
= 0 to 40° of the wing onset will be adjusted to the original value. '

Into the transformation method of the hybrid transportation
vehicle for ground and air it is also possible to Include additional
transformations the most essential of which consists in partial tilt of
compensation cover on and off prior to extracting of wings into the
flying position and prior to retracting of wings after reciprocal
transformation into a sterling automobile. Among less essential
additional transformation steps it is possible to include e.g. retraction
and expansion of rear-view door mirrors into a clean design position.

Hybrid transportation vehible for ground and ai_r IS based on
~above mentioned method according to the Invention and necessarily
~consists of the body, cabin, retractable‘ wings, chassis and driving unit

with switching or coupling the transfer of torque on the propeller
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situated in the rear or on the front driven wheels and the princi'ple of
~which consists in the fact that in the basic modification it contains
reciprocal transformation mechanisms for transformation into a sterling
double or four-track automobile or into a sterling aircraft for take-off
and landing on the ground or water. Each first reciprocal transformation
mechanism of retraction and expansion of right and left front wing is
situated in the middle of the body and includes vertical axis of
retraction and expansmn of wing from the flymg posutlon to the posmon
of hybrld transportatlon vehicle longitudinal axis and vice versa and
also contains the first actuator. The second reciprocal transformation
mechanism of the each wing platform outline change around horizontal
axis of the wing is situated in the wing body and contains the second
actuator. The third reciprocal transformation méchan’iém of the front
wheels track change is situated in thé front of the body and contains
the third actuator. . ,

. In extended modifications, the bo'dy of hy'brid transportation
| vehlcle for ground and air contains one to two fourth actuators for take-
off and landing tilting of the wing by a angle of attack alpha= 0 to 40°.
Behind the cabin the body is equipped with pop-up compensatlon cover.
Also the pop-up compensation cover .i's equipped with the fifth éctuator.
In specific reaIiSaﬁons the first to fifth actuator is cohtrolled electrically
and/or pneumatically and/or hydraulically.

Hybrid transportation vehicle for ground and air in amphibian

- modification has front wheels shouldering adapted so that these are

equipped with aerodynamic hollow float.

- Advantages of transformation method of h'ybrid transportation -
vehicle for ground and air and hybrid transportation vehicle' itself
according to this invention consists in the fact that a sterling
transformation from one transportation vehicle category into the other
occurs, the result of which is a sterling automobile or a sterling aircraft.
Transfor'matio_n will take app. 20 to 30 seconds. This transformable
hybrid transportation vehicle has a design of a sports-a"utomobil'e or a

sports aircraft. However', it is 5 times lighter, as.it only weighs 400 kg.
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It 1s made mainly of carbon. It takes-off at speed of app. 130 km/hr. It
can reach a flight speed of app. 250 km/hr. Advantage of this
transformable hybrid transportation vehicle is a simplicity of preparation
for the flight itself, as the driver gets on the car in its garage and the
formalities necessary for flight he/she can arrange while driving. After
arrival at the airport or grass area the driver activates transformation of
sterling automobile into the sterling aircraft. It will be executed without
the necessity for driver to get out of his/her hybrid transportation

vehicle.

Description of the drawings

The invention will be further explained on drawings, where at fig.
1 there is a hybrid transportation vehicle in modification of a sterling
automobile illustrated. At fig. 2 there is lifting the compensation cover
off ilustrated. At fig. 3 there is illustrated expanding of both wings from
the hybrid transportation vehicle longitudinal position around vertical
axes with rear parts of wings folded down. At fig. 4 fhere Is illustrated
tilting of the rear parts of wings from the top front parts of wings. At fig.
S there Is illustrated completed tilting of the rear parts of wings into the
spread flying position. At fig. 6 there is folding of the_Compensation ~
cover down illustrated. At fig. 7 there is Illustrated take-off tilting of the
wing by wing angle of attack. At fig. 8 thefe Is Illustrated the front
wheels track reduction. At fig. 9 there is illustrated flying tilting of the
wing without wing - angle, of attack, and creation of a hybrid
transportation vehicle in modification of a sterling aircraft. At fig. 10
there is illustrated a rod supporting structure of a hybrid transportation
vehicle with common driving unit for propeller and wheels. At fig. 11
there iIs illus't'rated a rod supporting structure of a hybrid transportation

vehicle with hybrid driving unit for propeller and wheels.
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Examples

It Is understood that various realizations of the invention are
presented for illustration purposes, not as restrictions of technical
solutions. Experts understanding the state of the art will find or will be
able to find, using not more than routine experimentation, many
equivalents of specific realisations of the invention. Such equivalents
shall fall within the scope of the following patent claims.. '

For professionals understanding the state of the art it cannot be
problem to submit optimal system, therefore these characteristics have

not been solved In details.

Example‘ 1

In this example of invention subject specific realization, a hybrid
'transportation vehicle In its simpleét basic modification is described.
Before transformation it has a characteristic of a sterling sports
automobile, _Which s illustrated in fig. 1. It consists of the body 4, cabin
6 . 1, chassis and common driving 'unit 8 with

~switching or couplin'g of torque transfer to the propeller 9 situated in the

retractable wings

rear or to the driven front wheels 5, as illustrated at fig. 10. In basic
modification it contains reciprocal transformation méchanisms for
transformation into a sterling double track automobile or into a sterling
aircraft for take-off _and‘ landing on the ground. Two reciprocal
transformation mechanisms of retraction — expanding for the right and

left wing 1 are situated in the middle of the body 4 and each contains
~vertical éxis 2 of the wing retraction — eXpanding 1 from flying position
Into the position of hybrid transportation vehicle longitudinal axis and
vice versa. Two first reciprocal transformation mechanisms of retraction
— expanding for the right and left wing 1 contain two first actuators with
electric drive.” The second reciprocal transformation mechanism of the
each wing platform outline change 1 is situated in the wing body 1 and
contains the actuator with electric drive, which provides tilting. of the
rear part of the wing 1 from the top part of the wing 1 into the spread

flying position around horizontal axis 3 of the wing. The third reciprOCaI_ '
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transformation mechanism of the front wheels track change 5 is situated
in the front of the body 4 and contains the third actuator with electric-
drive and sliding semi axis. After transformation it has a characteristic
of a sterling sports aircraft, which is illustrated in fig. 9. The body 4 of a~

sterling sports aircraft has a clear aerodynamic shape with cabin cover
6

extend. Tapering rear part of the body' 4 progresses into traversal short

while from the centre part of the body 4 spread left and right 'wing 1

stabilizing tilted areas, at their ends equipped with rear wheels. From

9 extends ‘horizontally.

the rear of the body 4 the pusher propeller
Driven wheels 5 are situated ih the front of the body 4 and their track is
at the minimum, so the wheels fenders 5 bear closely to the side front
elements of the body 4. After reciprocal transformation it wiII  aga'in gain
a characteristic of a sterling sports automobile, which is illustrated in
fig. 1. The body 4 of a sterling sports automobile has a clear
aerodynamic shape with cabin cover 6, while from the centre part of the
body 4 backward along its' sides In longitudinal axis of a sterling spbrts
automobile there are left and right wing 1 retracted. Driven wheels o)
are situated in the ffont of the body 4 and their track is now at the
maximum, so the wheels fenders 5 withdraw from the side front

elements of the body 4.

Examplé 2

In this example of invention subject specific realization, a hybrid
transportation vehicle in its improved modification is.also described.
Again, prior to transformation it has a characteristic of a sterling sports
~automobile, the construction of which is sufficiently described in
example 1. Moreover, in this extended modification, the body 4 of
hybrid transportation vehicle for ground and air contains one to two
fourth actuators with electric drive for take-off and landing tilting of the
wings 1 by a angle of attack alpha = 30°, as illustrated in fig. 7 and 8.
After transformation it again has a characteristic of a sterling sports
aircraft. This configuration significantlly shortens take-off and landing '

track.
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Example 3 ‘

In this example of invention subject specific realization, a
hybrid transportation vehicle in its another improved modification is also
described. Again, it has a characteristic of a sterling sports aut'omobile,
the construction of which is sufficiently described in example 1.
Moreover, in this extended modification, the body 4 of hybrid
transportation vehicle for ground and air is behind cabin 6 equipped

with pop-up compensation cover 7

. Tilting of the pop-up compensation
cover 7 up and down is provided by the fifth actuator with electric drive,
as illustrated in fig. 2 to 6. '

Example 4

In this example of invention subject specific realization, a hybrid
transportation vehicle in its another modification is also described.
Again, prior to the transformétion It has a characteristic of a sterling
sports automobile, t_he"construction of which is sufficiently described at
least In one of examples 1 to 3. After the transformation it has a
~characteristic of a sterling sports amphibian. Construction is adapted SO
that front wheels shouldering 5 is equipped with aerodynamic hollow

floats. This enables amphibian’s take-off and landing on the water.

- Example 5
In this example of in\)ention subject specific realization, a hybrid '
transportation vehicle in its another modification is also described.
Again, prior to the transformation it has a characteristic of a sterling
sports aut.omobile, the construction of which is sufficiently described at
least In one of examples 1 to 4. After the transformation it has a
characteristic of a sterling sports aircraft or amphibian. Construction is
adapted so that actuators cah be in variation with pneumatic or
hydraulic drive. An'othe'r. modification can consist in the variation that
hybrid transportation vehicle will be four-tracked. Another modification
' can consist in the variation that hybrid transportation vehicle Will be

equipped with hybrid drive, as illustrated in 'fig. 11. It means that for
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example front wheels 5 are driven by separate electric motors powered

from battery or electric generator. The propeller 9 Is driven by

combustion engine via the coupling and transmission gearing.

Example 6

In this example of invention subject specific realization, a

hybrld transportation vehicle in the most perfect modification is also
described. Again, after the transformation from aircraft or amphibian it
has a characteristic of a sterling sports au'to.mob'ile, the con‘st'ruction of
which is in summary described at least in one of examples 1 to 5, and

illustrated in fig. 1 to 11.

The description of functionality example of transformation method
of a sterling double track automobile into a sterling aircraft for take-off
from ground according to this invention follows, where in fig. 1 a
sterling automobile is illustrated. ‘It, IS a sequence of transformation
steps that are executed already during driving an automobile. It
involves tilting the compensation cover on to make the space for full
expansion of wings free, illustrated in fig. 2. Tilting whole left and right
front wing out from the transportation vehicle longitudinal position, each
around its vertical axis using reciprocal transformation mechanism of
t|It|ng the wing in/out mto/from flying position follows, illustrated In fig.
3. Tilting the rear of each wing (flaps) out from top front part of the
wing using reciprocal transformation mechanism of the wing platform
outline change into the spread standard flying position follows,
iHustrated In 'fig. 4 and 5. Tilting the compensation cover back into its
original position follows, illustrated in fig. 6. Transfer of the torque into
the propeller situated in the rear of the body follows. Take-off tilting of
the wing by angle of attack alpha = 0 to 40° to shorten take-off track
follows, illustrated in fig. 7. Because of the aerodynamic drag decrease,
after the aircraft take-off it is advantageous to provide front 'Wheels'.
track reduction, when wheels will be axially shifted towards the
fusela.ge from left as well as right side, which is illustrated in fig. 8.

After the aircraft take-off the alpha angle = 0 to 40° of the wing onset
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will be adjusted to the original value, which is illustrated in fig. 9. This
transformation of hybrid transportation vehicle transformed a sterling
automobile into a sterling operational aircraft.

The description of functionality example of ' reciprocal
transformation method of a sterling aircraft for landing on the ground
into a sterling double track automobile according to this invention
follows, where in fig. 9 a sterling aircraft Is illustrated. It is a sequence
of transformation steps that are executed already during the flight of the
aircraft. It is the front wheels track expansion, when wheels w'ill be
axially shifted away from the fuselage from left as well as right side.
The landing tilting of the wing by angle alpha = 0 to 40° of the wing
onset to shorten the landing track follows. Tilting the compensation
cbver on to make the space for retraction of wings free follows. After
aircraft landing the alpha an,gle‘ = 0 to 40° of the wing onset will be
adjusted to the original value. Tilting the rear of each wing (flaps) into
the top front part of the wing using reciprbcal transformation mechanism
of the wing platform outline change follows. Tilting the whole left and
right front wing in from flying position into the transportation vehicle
longitudinal position, each around its vertical axis using reciprocal
transformation mechanism of tilting the wing in/out follows. Tilting the
compensation cover back into its original position follows. Transfer of
the torque to the front driven wheels follows. This reciprocal
transformation of hybrid transportation vehicle transformed a sterling

aircraft into a sterling operational automobile.

Industrial agglicabi_lity

Transformation method of hybrid transportation vehicle for
ground, water and air, and hybrid .transportati'on vehicle according to
the invention finds its applicability in the aircraft and automotive
industry. ' '
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Claims

1. Transformation method of hybrid transportation vehicle for groun'd
and air, characterized in, that transformation of a sterling double or
four-track automobile into a sterling aircraft for take-off and landing on
the ground or water includes:

- expansion of both whole wings (1) from the transportation vehicle
longitudinal position around two vertical axes using reciprocal
transformation mechanisms of tilting wings infout (1) into/from flying' '
position;

- expansion of rear parts of wings (1) from the top front parts of wings
.(1) using reciprocal transformation mech‘anisms of the wings platform
outline change (1) into the spread flying position;

- front wheels track reduction (5);

while reciprocal transformation of a sterling aircraft into a sterling
double or four-track automobile includes:
. front wheels track expansion (5); ' ‘
- retraction of rear parts of wings (1) from the spread flying position into
the top front parts of wings (1) using reciprocal transformation
mechanism of the wings platform outline change (1): '
- retraction of both wings (1) from flying position into the hybrid
transportation vehicle longitudinal poSition around two vertical axes

using'r'eciprocal transformation mechanism of tilting wings in/out (1).

2.  Transformation method of hybrid transportat'i‘on vehicle for ground
and air according to the demand 1, characterized in, that prior to
expansion of both whole wings (1) and expansion of rear parts of wings

- (1) tilting the compensation cover on (7) is executed.

3. Transformation method of hybrid transportation vehicle for ground
and air according to the demand 1, characterized in, that prior to
retraction of rear parts of wings (1) and retraction of both whole wings

(1) tilting the compensation cover on (7) is executed.
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4. Transformation method of hybrid transportation vehicle for ground
and air according to the demand 1, characterized in, that after the
expansion of both whole wings (1) and expansion of rear parts of wings
(1) take-off and landing tilting of wings (1) by an angle alpha = 0 to 40°

of a wing onset follows.

- 5. Hybrid transportation vehicle for ground and air consisting of a
body, cabin, retractable wings, chassis and driving unit with switching
of the torque tranéfer to the propel"ler situated in the rear or'to the front
driven wheels, characterized in, that it contains reciprocal
transformation mechanisms for transformation into a sterling double or
four-track automobile or into a sterling aircraft for take-off and landing
on the ground or water, where included one to two first reciprocal
transformation mechanisms of wings retraction/expansion (1) are
situated in the middle of the body (4) and where each contains vertical
axis (2) of the wing retraction/expansion (1) from flying position into the
hybrid transportation vehicle longitudinal position and the first actuator;
where included two second reciprocal transformation mechanisms of the
wings platform outline change are situated separately in the wing body
(1) and where each contains horizontal axis (3) of the wing platform
outline change and the second actuator, while rear part of each wing (1)
is tiltable on its top front part of the wing (1); and where included third
reciprocal transformation mechanism of the front wheels track change
(5) is situated in the front of the body (4) and contains the third
actuator. o

6. Hybrid transportation vehicle for ground and air according to the
demand 5, characterized in, that the body (4) contains one to two
fourth actuators for take-off and landing tilting of the wing (1) by an

angle of attack alpha = 0 to 40°.

7. Hybrid transportation vehicle for ground and air according to the
demand 5 and 6, characterized in, that behind the cabin (6) there Is a

body (4) equipped with pop-up compensation cover (7).'
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8. - Hybrid transportation vehicle for ground and air according to the
demand S5 and 6, characterized in, that the pop-up compensation cover

- (7) is equipped with the fifth actuator.

9. Hybrid transportation vehicle for ground and air according to at
least one of demands 5 to 8, characterized in, that the first to fifth
actuator is controlled electrically and/or pneumatically and/or

hydraulically.

10.  Hybrid transportation vehicle for ground and air according to the
demand 5, characterized in, that front wheels (5) are equipped with

aerodynamic fender or hollow float.
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FIG 7



CA 02847168 2014-02-27

WO 2013/032409 PCT/SK2012/000010
8/11

5 FIG 8
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