1 Al RCRAFT W TH HYBRI D AEROCDYNAM C AND SPACE FLI GHT,
AND ASSOCI ATED FLI GHT CONTROL NETHOD The subj ect
of this invention is an aerodynam c and spatial m xed
flight aircraft, and the related piloting nethod
thereof. The field of the invention is that of

spacepl anes, 5 i.e. vehicles capable of taking off
fromthe ground like aircraft, reaching space and
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of fer suitable safety condltlons for manned flights,
like conventlonal 10 aircraft, and they nust in
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becom ng 25 sat s remai ning for an alnost
10 ndefiraraétti nendn they must in particular be reusable,

unlike rockets, which are consumed during the launch at
the end of the flight. The term space may be understood
according to International Aeronautical Federation
terminology, which refers to the entire designated
15 volume outside the Earth's atmosphere, above one
hundred kilometres in altitude by convention. It may
also be considered as the volume where the atmosphere
is too rarefied to enable the flight of conventicnal
aircraft.

20 A distinction may be made between orbital aircraft,
which are capable of reaching the orbital speed at a
given altitude (of the order of 7.5 km/s at 200 km in
altitude), and suborbital aircraft, which are unable to
do so. Orbital aircraft are capable of becoming
25 satellites remaining for an almost indefinite time in
orbit after the propulsion phase, whereas suborbital
alrcraft follow a trajectory which returns them to

Earth when the propulsion phase thereof is complete,



orbit after the propul sion phase, whereas suborbital
aircraft follow a trajectory which returns themto
Eart h when the propul sion phase thereof is conplete,

2 after a finite time, of the order of an hour and a
half, or less. Obital aircraft are distinguished from
suborbital aircraft particularly by the quantity of
energy to be carried to reach the orbital speed and by

S5 (e SPeLifi i [desi Ofk. [ 68 ved 6Lquk1H8t aRdnENE and a half,
consi derably greater overheating experienced on

reett erlegst heOabnrbsbheraerCﬂ@étpr esemnt dmbmg@hshed from
firstl rel ates.to.s orb|t aircraft not
L R R e BathacRIRELd, by S ind okmapticy o

t 0 edtdidaltddoai egral dwithh st idiad la@mase@p@@l@r ¥nd by
nndlflcatlons and it may al so transport a vehicle
A e &Pl al fiﬁﬁgﬁ@ asTEER1PRYl ode®  Withghgnge the

d
s.;éﬁ.cam S have 2ad% DeS e SUBLEEL 0hces on  re-

ustrla devel opnent s,” spacepl anes are
15eﬁudﬂlnguyhen&tmqaghereandTwamweﬂﬂqtexms$ntnomhé1rstly

l%ﬁFﬂgpha%o hd Eltg %gﬁigﬁéhgéfqgrlc n %Q%&&ggvely

t woristcagei €onRegidt ebé a@aﬁe@&mml@l £0 ogﬁplykqw fockebital
and wherein only the second stage, which is rel eased
10af tedrr 2 fithevi Bk eGRRNERESEL Vies A s@g@@n@@rﬁemodxﬁpgatlons,

Sp%ﬁﬁiQﬁf@ﬁé h%ﬁskh%r%ﬁ%bo%%véﬁﬁﬂgﬁ_d&QWQ aﬁiéhokhgrbltal

i nvention, e to be reuse and
Earfilhight tahae ma@oaﬂ; a supersonic glider,

t heref ore _at speed., wi t hout being abl e ,
correct A &S d’focq??o%% E\?dhﬁ% ?f?%‘%‘g}étg@%ﬂr EP% fabJect
t he, dray ﬁbéﬁttfﬁaﬁ§@£§£1 Béb@@épﬁ¥n£9e §b995§1§§@s are
and the high consunption of ergol to pull away from

15t hestridalr afﬁﬁsthEQGQAe@éGondnéxaMPnE o@nhyspﬁﬁﬁﬁiaﬁel the

gngg i, ﬁ%&é?ake%lggnp%§éﬁﬁlétléjéﬁ hﬂ%e%“@an shuttle

which is not, however, a spaceplane per se but a two-

stage composite launcher, taking off like a rocket and

wherein only the second stage, which is released after

20 the takeoff phase, 1is a gpace glider. This space glider

has the dual advantage, socught with the inventicn, of

being able to be reused and land on Earth in the same

way as a superscnic glider, therefore at a high speed

and without being able to correct an error; however,

25 the first stage retains the drawbacks of the rocket,

primarily the single use and the high consumption of
ergel to pull away from the near atmosphere.

A second example of a spaceplane was devised by

Scaled Compeosite; it also has two stages. A first

30 aerodynamic flight aircraft pulls ancther to around

15 km in altitude and releases it. The second aircraft



5

10

15

20

25

30

30 aerodynamc flight aircraft pulls another to around
15 kmin altitude and rel eases,it. The second aircraft
3 has an anaerobi c rocket engine, capable of carrying
the payload to 100 kmin altitude. Said second stage
lands simlarly to that of the shuttle. A third,
substantially older, exanple, is the 5 Anerican X15
prototype, which was released froma carrier aircraft

and, £oukd 1each an- albiiudecgEeater c5Pan1d08skPhrrying the
O her space vehicles are described in the website
ht tpa ¥ Yewdv. spatefukur é nc eiitvighids .estatesi gpsondht atagpuflands

10 t he vehi cl have t bee ilt or conmi ssi oned.
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remai ns ms wEsid,y asiddraintdfzia v oekeler,or ckh@ylane is the
associated with a rocket serving as a first stage
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200302 798BKMS 6 193 187 and FR 1 409 520
respectively illustrate,a . two-sta | au

| | , her : .
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http://www.spacefuture.com/vehicles/designs.shtml, but
these wvehicles have not been built or commissioned.
Some take off wvertically, but their propulsion mode
remains as costly as that of a rocket, or they are
associated with a rocket serving as a first stage
thereof, such as the American space shuttle.

The documents EP 0 264 (030, GB 2 362 145, WO 98/30
449, WO.01/64513, US 6 119 985, US 6 745 979, US
2005/0279889, UsS 6 193 187 and FR 1 409 520
respectively illustrate a two-stage launcher; a
launcher wherein a balloon is the first stage; an
aircraft pulling another; a launcher wherein the first
stage is a composite propulsion launcher for
aeronautical engines and rocket engines; a spacecraft
fuelled with oxygen; three variable geometry aircraft;
and a conventional aircraft (with a propeller in the
embodiment shown} whereto orientation modification
nozzles have been adjcined, which are auxiliary engines
not involved in propulsion.

Therefore, the majority of aircraft projects in
space, and the only ones to have flcwn have multiple
stages. This design appears to be more advantageous in

that 1t alliows a more beneficlal ratic between the



20 aircraft pulling another; a |launcher wherein the
first stage is a conposite propulsion |auncher for
aeronautical engines and rocket engines; a spacecraft
fuelled with oxygen; three variable geonetry aircraft;
and a conventional aircraft (with a propeller in the
25 enbodi nrent shown) whereto orientation nodification
nozzl es have been adjoi ned, which are auxiliary
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Some aircraft used composite aerckic and anaerobic

15 9propulsion, to circulate successively in the dense
atmosphere and in space. This idea 1s used in the
invention, more effectively however as prior designs do

not generally make it possikle to do away with the
constraint of multiple stages. The main reason lies in

20 a different choice of wings, as it appeared to the
present inventors that the wings generally proposed for
said prior designs were short, delta-shaped wings with

a large back-sweep, well-suited to supersonic flights

but wherein the 1lift is less satisfactory. On the other

25 hand, the design accerding to the invention uses a long,
straight wing, with a small back-sweep, tTc provide a
satisfactory 1lift in the dense atmosphere and up to a
high altitude. These ©portions of the voyage are
completed without problems at subsonic speed. The

30 rocket propulsion only starts at a relatively high

atmosphere so that the aerodynamic forces remain
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invention, nore effectively however as prior designs
do not generally make it possi@le to do away with the
constraint of nultiple stages.” The main reason lies in
20 a different choice of wings, as it appeared to the
present inventors that the wi ngs generally proposed
for said prior designs were short, delta-shaped w ngs
with a |l arge back-sweep, well-suited to supersonic

Fligghi-s i ahergi nehle Lifh i sphess,satigfactony. @3 not
t he other 25 hand, the design according to the

i nvertdsma s esc aalopy, sstvarghtlav ggomeitlh dosrmmfdtect the
back- swee t o, provi.de satisfactory lift. in the .
dortsa B gh gl B A s Te R Gh G119 ¢ baebe Theggainse the
porfuisans g, the voyage are conpl eted w t hout problens

at subsonic speed. The 30 rocket propulsion only o
starts 5{1éﬂﬁ%|g@m§é@§Yhi@hrlg1d, simpler, lighter design

is preferred, regquiring less maintenance and not
subject to damage.

As a general rule, it was sought to optimise the
atmospheric flight in terms c¢f consumption, altitude
and mass; this led toc the adoption of the high-azltitude
subsonic flight concept, and made it pessibkble to
optimise the total mass, and the rocket propulsion in
particular, as less mass for fhe atmospheric flight
implies 1less rocket prepulsion and less fuel for the
atmospheric flight, and again less mass and less fuel
for the atmospheric flight: it was possible to achieve
a relatively simple, light and energy-efficient
aircraft to carry 1ts own fuel, without a separate
auxiliafy launcher or in=-flight refuelling, and capable
of starting and ending the flight like a conventional
aircraft, with pilocting and horizontal orientaticn. It
is necessary to underline the advantage of being able
to pilot and direct the aircraft during the return
flight, compared to gliding returns, to improve the
safety of manned flights. In this way, the aircraft
will be able to cover significant distances after the
return thereof into the atmosphere and choose the
landing strip. The end of flight speed will be much
slower than with a delta wing vehicle devised for

supersonic flight.
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at nosphere so that the aerodynamc forces remain 5
manageabl e for the wing. In this case, it is not
necessary to adopt a variable geonetry to protect the
wi ng and reduce the drag by folding it back agai nst
the fuselage. 50n the contrary, a rigid, sinpler,
lighter design is preferred, requiring | ess

mai nt enance and not subject to dammge. As a

general Al g yi toMvasy, SOUGRLQ QP M 3@ the away with the
atmospheric flight 1n terns of consunption, altitude

10 cirmdvireasiss athishe epir i or t $es aglopt #0w vEpphe 2 new kind of
hi gh-al titude subhsqnic fli.ght Lon ept, and de it .
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a separate auxiliary .l auncher . or .
Ferdiotiamg. TR cababl PG A Crr 1| A GRATEndIg ¢ FETEaLn
flightadddeeergconventional aircraft, with piloting and
horizontal orientation. It is necessary to underline
the advanm egesgiciel n@@@@ﬂ@@tpith@ ahécaafécﬁcmédlng to

ai rgraft, qf%r |ﬁ% the r l ghtfu %g%%%red Hfsgh@gally

returns, nprove K ety 0 mied 31 i
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significant distances after the return ther eof into

t he i dHoEphePB3ANnd KHobse “PRe |ty sPFi p.tThe EHgelage,
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w ng vehicl e deviséd for 30 supersonic fl
the fuselage, and ergol propu151on unlts This

composition guararntees satisfactory piloting
possibilities at both low altitude and high altitude.

Preferentially, the wing span and the length of
the fuselage are in a ratio between 1 and 2; more
preferentially, between 1 and 1.4. The surface lcading
(ratio between the total mass of the aircraft and the
wing surface, which determines the altitude reached in
subsonic’ flight) is preferentially between 2.5 and
3.3 m* per tonne. The unladen mass 1is preferentially
between 40% and 60% of the laden mass.

According to an important possibility, the ergol
tanks are positioned in a rear portion of the fuselage,
the wing is positioned on said rear porticn, a front
portion of the fuselage comprises a cabin for the pilot
and the passengers and the aircraft comprises a forward

tail group placed on said front portion. The aircraft



An aimof the invention is to do away with the

dr awbacks of the prior desi gns.;,and supply a new ki nd
of spacecraft, with a single stage capable of flying
correctly, with full piloting capacities, at low 5
altitude while being able to continue the voyage
thereof in space. This aircraft will have the general
out er appearance of a commercial aircraft and wll

differ;iroma conventipoal abLCrakbt «PUnepEL@l Bs passengers,
arrangenents. 10l n a general enbodinent, the aircraft
accoreli hggho ltdeedd neentiakeconpbeseg atf usktagearanand the
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f usedmgent BRfOnayt reak rendidigyRositi ergdrond hgccount for
fuselage or in 15 the fusel age, and ergol propul sion
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preferebn,cléﬁit ally, between 1 and. 1,4. The surface Ioadi,g% ,
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W Ngk S d acknp MU Ol det er pipegcethayabhiitudeipgachedy Rising
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10np grronannieca Tenaginetena nasscongd prater eatihghl f12ght step
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I n @resdfPporhcdinotidhechusgkbagetwdee Wwng fHrst step and
positioned on said rear portion, a front portion of

t he-HisaPaRRd cBhpPr s@s TR 1shi H-¥BMY HEePFEivE step with the

fuselage substantially perpendicular tc the trajectory,

15 and a fourth aerodynamic flight landing step after
repositioning the aircraft substantially in the
direction of the trajectcry between the third flight
step and the fcourth flight step.

The rocket ©propulsion 1s ©preferentially with

20 wvariable thrust.

These aspects of the invention along with others
will now be described with reference tc the figures,
wherein:

- figures 1 and 2 are an oblique view and a front

25 wview of the aircraft,

- and figure 3 illustrates a step of the flight.

The aircraft comprises a fuselage 1 having a
general cylindrical shape but tapering to the front to
a nose 2. From the fuselage 1 protrude =z transverse

300 wing 3 with a significant elongation in the lateral

direction of the aircraft and a small back-sweep and



30 and the passengers and the aircraft conprises a
forward tail group placed on s@id front portion. The
aircraft 7 is in this case devised for the transport
of passengers, the high | oads at takeoff being at the
rear and the wing also being noved to the rear with
respect to conventional aircraft designs in order to
account for 5 the very rearward position of the centre

of g tys The-dasnarng taht oroup aff theefraielage 1, at
~restores the stability and thus assists with the lift.
Thepnneniriade ll 0% ebat &5t daplai +erath pil dttiengfront, a
nmet.hod conprising a ficst . aerodynamc. flight. st
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flifhin sirep usda@ F coketapropuesi 0Dnubi ts ahterear, with a
controlling an aircraft inclination change_ between the
5fi rairag A FRETIRP seeoHBseRpS &t Hilta ¢PF dfngonventional

despent step whih g buselage subdaphial lbsicioned at a
perpenéﬁcu ar to the'trajectory, 15 and a fourth
aerlachemanpertioghtofl andsepse ep, abuér reposiildofiengat mid-

the aircraft substantially in the_directiqn of.the
1 QD yOBetioen PHEL HFHORHT gH- stap odid t HEPortant to
f owfdrit fd-4 0Bt Bi@Ping gear 6 URGetOCGkA! PLERULEEON idnd a

preferentially with 20 variable thrust. These
10aspeditss oLt hequnrierittioilal oRGIMER dt hekBuiPIehvw bealsc

descri i f C e g ’ erein:
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of the flight. The aircraft conprises a fusel age .
' VoA mgt B GUAer SRR oot CURERE Bk {Hperfngthg. Sides
the 4 ront t0s@189se: 2sokkeemaitheddisel 8afe 1vPaokrUdBgamasts
15tri£i;e£§:tforms extending out from the fuselage 1. This
design is not obligatory and the aeronautical engines 7
could be integrated in the structure of the fuselage 1,
air intakes of same offering access to the combustion
air and an outlet to the combustion gases.

20 The main interior arrangements of the aircraft are
as follows. The wvolume of the fuselage 1 is divided
into three main compartments by a front partition and a
rear partition 9. A front compartment 10 housed by the
nose 2 and at the front of the front partiticn 8

25 contains the control systems. A median compartment 11
is in this case the cabin containing the pilot and the
passengers. The cabin is airtight, pressurised,
egquipped with doors and windows for access and
observation, and equipped with equipment and fittings

30 for transporting people. A rear compartment 13 at the

rear of the rear partition 9 is assigned to propulsion.



30 wing 3 with a significant elongation in the |atera
direction of the aircraft and @4 small back-sweep and
8 which is located at the rear of the fuselage 1, at
approximately 80% of the total length to the front, a
transverse forward tail group 4 at the front, not far
fromthe nose 2, and an upper fin 5 to the rear, wth
a 5 large back-sweep, conparable to that of a
conentdonal o r epafl. <T@ IWhiS IS i ndhhs B8R to fuel
positioned at a |ower portion of fuselage 1, but it
comM@ lre cate tmirdedyei lghtororuraitt . Yo gindel hPOSltl©@e®I§© the
ortant to ntion a. | anding a r
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nDl'llL@l r}bt hg_léiéégg_@é)l’ls' gﬁa OfOftﬂé% f%ellﬁgfe rogreSSJ_ve
sone at ove sane via fixing masts 15 and pla?forns
expmm@iuﬂgsl@lmt f}&omltrﬂgdef Lp@p@bsﬂonTmnstdssagnbes yrrd. In
obI| %%1and t aeronautical engines 7 coul d_be  abl
it FhE st e TR e LgEey 857 variaple
Intt@ll&%%tof sape offierl ng raceesed 0 £he cajm:ust h@RoAklitical
and an outlet to the conbustion gases. 20The main
10§ nteaxdigresart a-rﬁge?@maslrtﬁdtﬁé Hiecrhng areFagagoltohgere is
The, vl inPe g% huselane 1nbs dladded hRLloikNLee 15 ang
mai'n conpar ont partition and a rear
pardthetriedm 9. t%efr&nhcmdmnartnfnttéo hnqgﬁdrbytﬁ@e paseraft
2 and at the front, of the front artl%lon E
c oM AHO ™ GG 0T st W © W el anCBonpar theRe 1p221es

| S ot Nirg GasE A Labd nagont 2k nhogit Denphl ot 8pd thas of
passengers. The cabin is airtight, pressurised,

15equihspeding t b, dosrisnged Wmsf@ﬁdamaem@ to control
O SAAAD  AN SAUBRETL A L] SOHLETRDL o200 SHILRA9SY are

peopl € rear Ccomnp
t hedaiai dfed henr eae pardd td oaf 9 the w&%qy&ﬁtt@nd directed
propul sion. 9 It conprises Iarge ergol tanks 14 and
15 gbl &a1d- el t@r%drole%%zg%ﬁ Is‘fibﬁeEEF% 160angrger to

Posiddqned Aty 3G, Verys real @lvdden@ireraft and
protrudi ng outwar The 'use of a plurality of rocket
20pr opul siTre Uniates: o werick a7 engines 7 and the rocket
propulsion wunits 16 and 17, all arranged o exert a
thrust to the front of the aircraft and therefore
propel same, are the main engines therecf. The
nozzles 20 and 21 are small auxiliary engines with no
25 effect on the propulsion per se, as they only exert =z
rotation action by means of a displacement in the
lateral directidn.
The embodiment illustrated essentially herein was
designed to transport four passengers and one pilot to

30 an altitude of approximately 100 km, therefore a
payload of 500 kg. The length of the aircraft is 10 to



5 (two or three in general) nmakes it possible to fire
themin succession and offer agnore progressive

propul sion. A single propulsion unit nmay be used. In

this case, it advantageously consists of variable

thrust. The fuel required for the aeronautical 10

engines 7 is contained in the wwng 3. Finally, there

is a smaller tank 18 than the ergol tanks 14 and 15

and sherehd the fynGlieRet8c01SURR Yobhe,aidied aktiselage 1
orientation nodification nozzles. Sonme of these
noZzEvdsichear haigghtef efenzeruoxamtate podi t fpRedfamable of
the ends of 15 the_w ng 3, .qar.i ent up, _ -
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nozales Lthanda 23udrecposirkizonsd Th tihe teset i dfgthep 4 a
aircraft and directed in_vertical and_hogizontal ,
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propul sion units 16 and 17, all arranged to exer

t hraust nt.o The f eogblef hhg abecrlafquinhd axiaresf ored 1igquid
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ef flad @rgihe prepubSi 0Bwperise b@Sohdey DAYl exernd more
rotation action by means of a displacenment in the

10| atreyldiaidia-ecThonmapige hbbakeeAt MadisPeatiédd to 15 tonnes

. Al h . ) i
essﬁ.%flﬁ?ilry% ?rgbn’/‘\g??ngg%' g)ggqmtl% errila?ﬁzg%g,of§095 5 tonnes

passengers and one ot to an alt
apprioxemgbeky 100 kop therefrore afpaydoadodf B9 kgne, the

The length of th ircraft is 10.to. 10 15 m.and the
RS 5y 5y thhe PAZLPAge 1THAVI MRt Of the

hei ghto of ;i oXidrt €las 2 paanhLagale ofodmavitdd 7000 1bsf
circular or elliptical cross-sections. The wing 3 has

15a sUr¥.atedar eacof 335 InkNthe &g | ghoupts £5 splap ofrocket

6 mand a surface ar f e fi
surI:i‘ra"F)c,peulasrleoalr1 0 mfbs %Iﬁdl go %Pg%?go%ﬁépgng?r}}gt (gllo)‘/ZZles 13

4. 2 omarldezer gaks camy heidd qubskexprgetne and4 00 gui df thrustc.
net hane. The aircraft having a | ow nass and t he nas

S
of ¥heCE7gHI §oneisii 9w t Uhé88REs NG5l eranatabreure of

the aircraft will be advantageously made of composite
20 materials as for the tanks, or made of aluminium-based
light alloy such as aluminium-lithium.
How the aircraft completes the flights for which
it was devised will now be described.
A first step relates to the takeoff and climbing
25 flight to an altitude of up to 12, or 14 to 18 km
approximately, preferentially above the general air
traffic altitudes. Only the aercnautical engines 7 are
used for this. No in-flight fuelling i1s performed,
either with fuel for the aeronautical engines 7, or
30 with ergol for the fixed engines 16 and 17: the

aircraft carries all its fuel. The wing 3 is designed
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10 reliable. The mass at takeoff may be 10 to 15
tonnes including 5 to 7 tonnesof unladen mass, 3 to 5
tonnes of ergols, 0.5 to 2 tonnes of nass of kerosene,
t he remai nder including the payload. The thrust of the
aeronautical engines may be from 3000 to 7000 | bf 15
(13.3 kNto 31.1 kN), the thrust of the rocket

propul sion units from 150 to 400 kN, and the nozzl es

19, 20 rrd Al way eachnbawg apprgxi maiel QD Niefitude by
thrust. In order to reduce the unladen mass, the _
st rafetariendf thhe hi Fer afaauiingd pec adie@fitagéstisly rdebeling

of ¢ site; 2 er] al or _the . _or of
aIJﬁ%%%%ﬁ?%%éegwﬁ?%htéalf%@ggéchags gﬁgggﬁ%ﬁn}FE?%?UW1from
Howiddte (a3 ctaf tMaponyil.et,esot heddsiightys fosfadechially from

was devised will now be described. A first ste

relds o the ¥akBoff CandCclitiSty T 1Y off EBeaﬁircraft

al typide QfKkURGt Q +12:1 Ohb 14 st & ildh KAS apRI-Q%IHTRE elyhiect to
preferentially above the general  air traffic
al thigldeSie Odynsirepaenatité cainengi hesi? ang geeg poorly

(CrE 09, SRR S Sl ougd ELLE rriane

ergoded ortihderbixed engipnes it andtk/i1d hendi1trakt fired,

(x”gﬂgsagéénghgiggfléﬁgy%ggr¥gé@igcggglgg%? 5%% the 1ift
of the wing 3 is used to rectify the trajectory to
approximately 70° with respect to the horizontal. The
forces on the aircraft structure are reduced as the
firing of the. rocket propulsion units 16 and 17 only
starts at this high altitude due to the rarefied
atmosphere, which makes it possible to retain a light
structure and, in correlation, require a lower fuel
mass. The mass of ergol required is in turn reduced due
to the firing of the rocket propulsion units 16 and 17
at high altitude, .owing to the subsonic flight. The
rocket propulsion wunits 16 and 17 &are started up
successively in order to limit the forces in the first
thrust phase. It is envisaged to mask the air inlet of
the aeronautical engines 7 to prevent them from being
subject to overheating and excessive gas velocities.
The flight speed becomes supersonic, up to
approximately Mach 3 or Mach 4. When the ergol has been
used up, the rocket propulsion units 16 and 17 are
switched off but the aircraft continues to climb by
inertia up to an altitude of up to 80 to 120 km.



to favour the clinbing flight to this altitude by

offering the l'ift required toeach sanme, and bei ng
associated with a flight at sdbsonlc speed, from Mach

0.5 to Mach 0.8, or possibly preferentially fromb5

Mach 0.5 to Mach 0.6, to thrust gently on the aircraft
while making it clinb as high as possible subject to

hi gh fuel consunption; the wing 3 is in any case

poorly smid eghipdSypeEsoniLl Spepdse Ahkerrd-Rirk i rshto the
flight step, the rocket propulsion units 16 and 17 are
firagnogmnatry a@*@haaﬂﬂcﬁlheeﬁgif-‘rﬁslsﬂ@w fHedengineangeing.
the,lJ 0 fyct

tr o LTS (O ppr oy Rt 57y Sf0 b RERLL e, ffg pgorare 1o
horazand:adma tidiey f opCes om. bhe ditrcriaf t stiewctede ateh its
reduced as the firing of the rocket EropuIS|on units

516 HAEA Ghl QGEB%%FF%aét tohi S % §RAAFPEFPEYe TduePTdRT to
the,gar &l et al FOSPOEr 64 Y Qgsﬂg{fgﬁcét +BORSkREsEObraking.
retain a light structure and, in correlation, require
a |'Owenr, fael anasdtithdenmass aﬁpmwaveelqu&@dkms the angle
turn. reduc due to the firi Joc .

o 0bal TS 18 ahetiToH0 RS TS T, dRg TR
to rﬁélﬂs@ictbSOBhaquljl ghﬁathelrcock];ecss@ﬂowl siten wmduscel6 the
and 17 are started up successively in order to limt

10t h@@@%&am#tﬁ@rpﬁﬁst Ther u§FC%%§éthlﬂ |Sé1bér?\ﬂt§€g ege the
I t r onaul ﬁg¥%'7t
ent tQ‘jl{;@réfgroodL %.Snkgéuz%@& | ect toag%ger eatl ng ]é%dS) 9
exceSS|WH:gabeveﬂbmtudesofﬂupﬁﬁoxﬁMasﬁbﬁd2bebmneshe speed

supersoni ¢, up to proxi mat el y Mach r _Mach 4. en
CheSer oS hat i LG RS hE T ocker BESEe: G 7EL,
Un'éﬁré—ﬁaﬁ@d Pkt 18l By S tacihe%élfcfnabiﬂldaﬂe arighaf t angle of
continues to clinb by 30 inertia up to an altitude of

15yp imcBlenee12h&merqapauticalhenghned phase férafesr not,
to - ent 0 i . the . ..
prbor st Ba BhrErBR FeCharng s Pabd rFE ThE §%§Féng or
of bpan@mmeo@fmctm:mas@rﬂigms appa okehmned;ysigﬁlpj

it is oriented with its 5 e on endi cul ar to

the trajTor §PPh-6RGeP o %% %@ h&vﬁ$%%ﬁ%sﬁﬁ§f space
res{ SEANGE, t‘%l‘f@axb%gﬁe@ﬁéﬁ' ngr Thedofla@n Al %‘xb%@‘iments,
of approximately 40 the angle of incidence is

20r edueeduse apptbgi matrey 40 asThi st hessureusalole dshake of a

it 0SS le to reduce t ro forces. The
ac&g er% %%n su%JeéQed §ES%%e$%assenger§ sought shoul d
not exceed approximtely 5 g. At the altitude of

approximately 25 km the speed of the aircraft returns
to a subsonic level, the aircraft retrieves an
aeronautical flight angle of 15 incidence, the
aeronautical engines 7 are fired or not, and the
aircraft returns to Earth either by gliding or by
means of notorised flight to a landing strip.



Sonme applications of the invention may be space
tourism the conpletion of mgrogravity experinents,
20 the use of the aircraft as a first reusabl e stage
of a satellite, or rapid passenger transfer. 13
CLAI M5 1. Aircraft conprising a fusel age, a
wi ng (3), aeronautical engi nes (7)androcket propul si on

units (16, 17), characterised in that the wing is
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25

fixed, essentially straight capdmg ongated in the
|ateral 5 direction of the fuselage, and has a greater
span than the | ength of the fusel age. 2.

t

Aircraft, accordi tao i.m. char acterised i

the w ng1 's%&%rcgfnaggct hé:q%!é:%lgj{gﬁ%& ?ahe usgétla%%é arge %Efrljn(?’)’_
a ratiandieiveen 1 andiRes (7) 3.and rcraddékeccor gibgulsion
to claim ], characterised in that the wing span and the

| entiti-of (ke ¥Usel diprateetioed it i bPpkt Weenvingngds fixed,

1 4sdhrially 4 sALtit acgordingytio-anyiQf €hai Maleral
to 3, characterised in that It conprises a surface

| oatli merwionsi st | hgeofubetween 208 ared 3 Jovepee span than
net.r.es _per tonn§ 5. Aircraft according to

..,.20
any 5 THHE A 9%, T a3 terised in that it has an

unl aden mass bet ween 40% and 60% of a | aden nmss.
2. Aircraft according to claim 1, characterised in
that the wing span and the length of the fuselage are

in a ratio between 1 and 2.

3. Aircraft accerding to claim 1,characterised in
that the wing span and the length of the fuselage are

in a ratio between 1 and 1.4.

4. Aircraft according to any of claims 1 to 3,
characterised in that it comprises a surface Iloading
consisting of between 2.5 and 3.3 sguare metres per

tonne.

5. Aircraft according teo any of claims 1 to 4,
characterised in that it has an unladen mass between

40% and €0% of a laden mass.

6. Aircraft according to any of claims 1 to 5,
characterised in that the ergel tanks (16, 17) are
positioned in a rear portion (13) of the fuselage (1),
the wing {3) 1is positioned on said rear portion, a

front portion (11) of the fuselage . comprises a cabin



256. Aircraft according to any of clainms 1 to 5,
characterised in that the ergagl, tanks (16, 17) are
positioned in a rear portion ?13) of the fuselage (1),
the wing (3) is positioned on said rear portion, a

front portion (11) of the fusel age conprises a cabin

14 and the aircraft conprises a tail group (4)

positioned on said front portion. 7. Aircraft
accoidi fget 912RYa0t GloRip¥s sbst & 62 D1 charagt eul sedsiiRioned
that it conprises a pair of rocket propulsion unlts

8. 9N raxiad tizRTorki Higl ¢ any of claims 1 to 7,
characterised in that it conprises a |anding gear (6).

10 9. Aircraft according to any of clains 1 to

8, charact evisethitn thabirtiegnptd SesyorvéntdAldion 1 to 6,
nmodi fi cation, nozzles (19, 20, 21), including rolling

Scorfthaia ozt e’d pdsi t Tamkd 16n GPRETEFRS aﬁqdpﬁﬂﬂfcrﬁ%gmc}{e’c

15 and, yewW Hpzzl g posi tioned at the front of the
fusel age. 10. Piloting nmethod of an aircraft

conprising a fixed, essentially straight and el ongat ed
wing inghe lateral direction of a_fusel ge, of . the

o roraf 0 20 R et BFPCEE N L o B Gugig 1 to 7,
fi retamerodynegd cid light st Qfﬁbrﬁ{ir@é@@OM@dﬁrﬁJ@e@ear

bet ween Mach 0.5 and Mach 0.8 using aeronautica

10engi nes wi t hout in- flight refuelling, a second space
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aunch fd] Ghily Sl USLRGLOGKEL. T ORY) shen 4, alter, g
control l'ing an atrcraft 25 i cllnatl angejbetmeen
t hecHarasttest epedind irhe Sﬁrradnd sttep, cam!ptmrsdesgl i dirigntation

descent ste with th f age ubs

per OR o e gDl | Adipding rolling

aer&ﬁyﬂml CnbkigBt I;@é@wﬁor&é&poaf t@ind e@@@lst I oM n@)ltchlng
the aircraft substantially in the 30 direction of the

tr ety beinkeh Pheltheredfatghhestepnanaft hbe fuselage.
fourth flight step.

10. Piloting method of an aircraft comprising a
fixed, essentially straight and elongated wing in the
lateral direction of a fuselage of the aircraft,
characterised in that it comprises a first aerodynamic
flight step at a subsonic speed between Mach 0.5 and
Mach 0.8 wusing aeronautical engines without in-flight
refuelling, a second space launch flight step using
rocket propulsion units after controlling an aircraft
inclination <change between the first step and the
second step, a third gliding descent step with the
fuselage substantially perpendicular tec the trajectory,
and a fourth aerodynamic flight landing step aftex
repositioning the aircraft substantially in the
direction of the trajectory between the third flight
step and the fourth flight step.



15 11. Aircraft piloting nethod according to

claim10, characterised in thaty the rocket propul sion

is with variable thrust. 5 12. Aircraft piloting
nmet hod according to claim 10 or 11, characterised in
that the fourth step is perforned in aerodynam c

propel l ed and subsonic flight. 1013. Aircraft piloting

10

15

nmet hod according to clains 10, 11 or 12, characterised
in that the aerodynamic flight is continued to an
altitude of at least 12 km 14 Aircraft piloting

met hod adclcordinfrals- oPhal ¢sing NStied 13CCehdt Agt épl segim 10,

| n dhat, dhe décgg%i\?\lgg’rc]ﬁﬁg'ch&gésr%c et oépggléfglgn is with

subsoni ¢ spee
variable thrust.

12. Aircraft piloting method accocrding to claim 10
or 11, characterised in that the fourth step is

performed in aerodynamic propelled and subsonic flight.

13. Aircraft piloting method according to claims

10, 11 or 12, characterised in that the aerodynamic

flight is continued to an altitude of at least 12 km.

14 ARircraft piloting method according to claims 10

to 13, characterised in that the aerodynamic flight ié

performed at a subsonic speed between Mach 0.5 and

Mach 0.6€.



