PCT/AT2005/ 000183 - 1 UNMANNED HELI COPTER COVPRI SI NG A SELF- SUPPORTI NG
HOUSI NG The invention pertains to an unmanned helicopter with an internal
conmbustion 5 engine and a dedicated fuel tank. Unnanned aircraft are
frequently used for reconnai ssance flights over haza /aqr eas These
unmanned aircraft are radio-controlled. _Helicopt epr@ Lb;af)aE‘r

practical for taking reconnai ssance phot ographs because they are abI eto
hover in 10 a HYPNAMANMNED HEXGOPTER GONPRISING HLRABIPRRTING| t ake- of f
and vertical |anding capabl lities mtl onal unmanned hel i copters
conprise a mai n body that accorrrmdgh i nternal conbustion engi ne and
essentially consists of a covered three- 15 dinensional franmework. The
manuf act ur ghefinedieibn ek 35 dnSudrdrdbd HeliYopt@SHi ﬁnﬂte%llasi%oﬁﬁﬁ%ér? ina
heavy construction that may reduce the maxi mum payl oad. The i1nvention is
based oh t kegiappede ledicaséd el@hlbpi ng an unmanned hel i copter that can be
easi |y manufactured and has a corrpact desi gn. Thi s is achieved in that the

20 unit co i Sti n é nt er %ﬁS)?bustl on, en e and tl;}%t ransni ssi on
is arr ange ’F‘Fra F‘ﬂ‘?eﬁ‘ yﬁ’ﬁ %g“‘“f%aﬂlsw 131}3'%191’31' 9 y ¢l osed
on all si dﬁ&a@”ﬂles@h%ﬁﬁ@al Mr&&ﬁ‘%fesﬁaalooéon%ﬂ@@rHélicléﬁfersr QﬂerHa?tli&ﬂfﬁ'l lastic
(CFK), with a nose body being connected to the front of said housing. 25

I n addl ti onrathCEtl Her ebimgaetongaissagne Dhott)ﬁ@phmhmanwdhhﬁhne(abb& ®rhaecording to
t he en usin r.a nmodat t.he cons t| n of the
i nter na cc})n% ls?flp‘éﬁggﬂ%?rngmgﬁldmtW@Ol?q’vgn%erﬁ%ag t WE él zed in an

at | east pasabilaleky hol | ow fashion and used as fuel tank In th| S
enbodi ment, it is not necessary to nanufacture a separate fuel tank and to
instal | this separate fuel tank 30 with consideration of the position of

equi libriu ﬁﬁoe‘rerttlnealh@ma@ogi kelicoptersqeenpsisa o haimbodnthetiagvemimaiates e
i nventi on, exhaust of the internal nmoust.i.on ine | ranged in a
recess of Fhée}% oUs |mn ] SH90, E0E ﬁﬁ%d%ﬁsgsh cﬁﬂisﬁti\ﬁgoag/ oofv; 3%“-66'2

15  dimensional framework. The manufacture of such a design is relatively costly and

also results in a heavy construction that may reduce the maximum payload.

The invention is based on the objective of developing an unmanned helicopter that
can be easily manufactured and has a compact design. This is achieved in that the
20  unit consisting of the internal combustion engine and the transmission is arranged
in a self-supporting housing that is at least partially closed on all sides and
preferably consists of carbon fiber-reinforced plastic (CFK), with a nose body

being connected to the front of said housing.

25 In addition to the compact design of the unmanned helicopter according to the
invention, the housing for accommodating the unit consisting of the internal
combustion engine and the transmission may also be realized in an at least
partially hollow fashion and used as fuel tank. In this embodiment, it is not
necessary to manufacture a separate fuel tank and to install this separate fuel tank

30  with consideration of the position of equilibrium of the helicopter.

In one practical embodiment of the invention, the exhaust of the internal

combustion engine is arranged in a recess of the housing that accommodates the




uni t consisting of the internal conbustion engine and the transm ssion,
wherein said recess is open toward the outside and can be closed with a
cover. In order to optimze the cooling of the internal conbustion engine,
a radiator of 5 the internal conbustion engine i r on. the upper
side of the nose body and a cool ant_ i aws throudﬁT§Zﬁﬁ¥&§§k%ghﬁgg
Consequently, the radiator is directly subjected to the air accelerated by
t he hel i cophtreopgstangsokthernteral combugivm ¢nggnectridethe transmigstoinprivhertin 10 An oi |
cooler is ousl| [k an -under neat h.t he radi ator of the internal
conbust i onggﬁg?éneggﬁﬂ&;’?%Yon“%é%gleﬁlg?&% fie c@%%leic}*noﬁe‘gfvﬂt%a?rcﬂvxeﬁ' ng fromthe rotors
is utilized twice. The exhaust is cooled in order to remain inconspicuous
to thernmal hGRE 7@ ophRiLARB LASlingT6F SiciisteFRRLoABGHRY koM RgiiAgr bhe exhaust
of the internal conbustion engine with a double casing, wherein the

cool i ng® ai theintarnal ggmbpginntanaineds pmanged ohlthevapnen sidlg i themoso body awhnul ar

space and th 00l } i roarriving.fromthe rotor . bearing.of,.t i nt er nal
conbust i ontaeﬁ(boﬁar?g ffl({;]"g%vs Ch ousalrﬁlf éat%rd&%ﬁ?uephﬁ’e}he %ﬁ?a?s éibrg?: . 20 The
i nvention issbjéasEtd thediriabeedérert &k thichaicbpletadvys Whéththhethe teslaf: dfcpne
enbodi ment ;that is illustrated in the figures. However, the invention is
not |imteds orteniged.-s particul ar enbodi nent. 25 The figures show Figure 1,
a schematic representation of a helicopter according to the invention;

Fi gure, 2, SC. ic representation of the housing.for ommodat i ng the
i nter n%(ﬁ c%‘r‘rrloﬁlg t%lon%%r en dlev%éta%%oélsfé}f a’rf‘rﬂlgeigg efB%ag'} ,%he\/\?%g}'agqrnoa}ftﬁia énte@%f

i1l ustrati eembsstRal @pged This femmathas tie ddifg iRtk ibhdtheofrs & Section
t hrough t he housing provided with the fuel tank, an Figure 4, a section
t hrough t h&tilsgsdddee.  PCT/ AT2005/ 000183 3  The figures show that a

hel i copter according to the invention conprises a

The exhaust is cooled in order to remain inconspicuous to thermal imaging

15  cameras. This is realized by surrounding the exhaust of the internal combustion
engine with a double casing, wherein the cooling air arriving from the radiator
flows through the outer annular space and the cooling air arriving from the rotor
bearing of the internal combustion engine flows through the adjacent inner
annular space.

20
The invention is described in greater detail below with reference to one

embodiment that is illustrated in the figures. However, the invention is not limited

to this particular embodiment.

25  The figures show:

Figure 1, a schematic representation of a helicopter according to the
invention;
Figure 2, a schematic representation of the housing for accommodating the

internal combustion engine and of the nose body, wherein this
30 illustration is enlarged in comparison with Figure 1;
Figure 3, a section through the housing provided with the fuel tank, and
Figure 4, a section through the exhaust.




housi ng 2 that essentially accomopdates the unit 1 consisting of the
internal conbustion engine and the transm ssion, wherein a nose body 3 is
‘connected to said housing and the unit | protrudes into this housing. A

tail section 4 is 5 connected to the rear of the i.ng...The internal
conbustion engine of the unit 1 is_realized in tﬁﬁymo&)@)dﬁ&?’ary engi ne
that drives a main rotor 5 and a tail rotor 6. The housing 2 for
acconmodat iThg figiweshew 1that ar belidoptey dogomlingite dlae fiasention, canprisei® t he

hol | ow spa a fuel tank 7 th i.S.provided w a.fuel . line 8. A
recess 10 gﬁu@%‘yﬁgﬁs?Sr?%ﬁ?“?sacggrgﬁnotdgtt\%r © tl’%ét i:)uctoxsllglg%nga {afﬁé% é‘gﬁ]‘?}%]dat es the

exhaust 9, ctiBudegi @girefandithe hrah$nigdéissusbadinhehesy bdy!s 1sedodhenedtd o Fi gure .
4. A through-opening 11 is provided for the shaft of the main rotor 5. 15

A radi at or S48 heusingeand,the Hait T prAities dntoelds hevsing afr WHgiegtion 4 e upper
side of t =00l . i atior. The
radi at 05r 1%8?1{5%&%21} jg}%zﬁe%doftgg%l ﬁ%&%o rﬁl g&?t%%lﬁr@%t{é%ﬁggggél%gfﬁgqir?gci 1n rotor 5
such that isheabeal inthe fofihardfta rtargpinginezthdt difhe @ invaie pEoYSNghdf 4 @aid t he

radi ator 12 subsequently flows through an oil cooler 13. 20 The exhaust 9
i s cool ed fHo%Pder to remmin inconspicuous to thermal inaging caneras.
According to Figure 4, the conical exhaust pipe 14 is surrounded by a

doubl e casimyg hol-.mﬁg 590} L&%gﬂ‘liu{dagﬁ% hﬁ’é Uit F ﬁé)fgafi% iElaéjil&ﬁo% fa;sﬁioill through
the outer annular®space 1b, an g cooling alr arriving tromthe rotor
bear i n0 of thehkolREw spdcerseales aerbfiset tabk 2 gt ne pfdvided wihh aufpbl tihe 8i aner

annul ar space 1 hjs . makes  jt possible to | argely isolate the exhaust
gas flow nfFFHY g‘&(j% the, GOBSIRR At PHBPeLOY rd theroudf vl ccommofgien e 10

contai ni ng eiﬁh%ste%(,hﬁb' Yesign lof wHIGSEHiNubRd el Wi R refc@YE Figutd 4.TFAenS cope of

the invention allows various nodifications. For exanple, the cooling could

be real i zethrpughaoptinirfeel leispravaged fot theohhil ofitheandiergdossi bl e to arrange the
exhaust at a different |ocation, etc. PCT/ AT2005/000183 - 4 CLAI M

15 A radiator 12 of the internal combustion engine is arranged on the upper side of
the nose body 3, and a coolant flows through this radiator. The radiator 12 is
subjected to the air current gencrated by the main rotor 5 such that the cooling
effect is optimized. The air emerging from the radiator 12 subsequently flows
through an oil cooler 13,

20
The exhaust 9 is cooled in order to remain inconspicuous to thermal imaging

cameras. According to Figure 4, the conical exhaust pipe 14 is surrounded by a
double casing. The cooling air arriving from the radiator 12 flows through the
outer annular space 15, and the cooling air arriving from the rotor bearing of the
25  internal combustion engine flows through the inner annular space 16. This makes
it possible to largely isolate the exhaust gas flowing through the exhaust pipe 14.
In addition, the recess 10 containing the exhaust 9 is closed with a not-shown

COVEr.

30  The scope of the invention allows various modifications. For example, the cooling
could be realized in a different way. It would also be possible to arrange the

exhaust at a different location, etc.



1. An unmanned helicopter with an internal conbustion engine and a

dedi cated fuel tank, characterized in that the unit (1) consisting of the 5
i nternal conbustion engine and the transmssion is arranged in a self-
supporting housing (2) that is at |east partially clos on, al | sides and
preferably consists of carbon fiber-regjnforced p%§§V@€' éﬁéé%Q$Q%la.nose
body (3) being connected to the front of said housing. 10 2. The unmanned
hel i copter according to Claim1, cHakAB¥IBrized in that the housing (2) for
accommodating the unit (1) consisting of the internal conbustion engine

and the transm ssion is realjzed in.an at, | east rti,ally . holl ow fashion
and used as' a f%& Wﬂ?@??‘?# %Lé.w ﬁea‘hrfﬁﬁ dcor%g?qsfi?)‘bt%‘lgm&p&’é‘fcﬂ ng to
Claiml or 2, chadigfb®midashi mhah&&erﬁéaenﬁm?ggﬁ%I]gi?moaon&#a&ngn gif?{z‘?a'

conbustion engine is arranged in a recess ) e housi t hat

accommpelat es t héntempl cgmbustion singirienapdothet ransmiissiar frakrangetuist 2 selfengi ne and
the transm ssion erejn saig.recess i open.toward the outside and can
be closed with SURPSTIY 12618 h mhﬁngn%@%}ﬁﬁmﬁgbggg%'g&@HT%_ﬁbmF% one of
Cainms 1 - 3, chafaebl9rdoasiors dffeattdat filkerraidfRtad pladrd) (K, RAtH Dhegenal
conbustion engine is arranged on the upper side of the nose body (3) and a
cool ant flows t RP&UGH belagsonnggiedite the fantof said dovsinganned hel i copt er
according to Claim4, characterized in that an oil cooler (13) is arranged

under t h,t he di at or 2). of the internal . conpustjon engine.. 6. The
nmannia nél | copreraaiiilist’ SRerdela Gl 13 eRaaclegRef BB e 130 i n
that the exhaushodstig ¢f) fdreadcBingiodaling MDURK I @) BRGLDR b dsUidiquaded by a
doubl e casing, wherein the cooling air arriving fromthe radiator (12)

flows through tRembygtiep caginglagd thgkansnigsin isrrdalized e eplat fegstapartiallyr i vi ng
fromthe rotor Hg@g+ Ran Rk ahﬁﬁf%%sedg@g]{'ﬁ@g@usti on engine flows through the

adj acent i nner annul ar space ubl e casi ng.

15 3. The unmanned helicopter according to Claim 1 or 2, characterized in that
the exhaust (9) of the internal combustion engine is arranged in a recess
(10) of the housing (2) that accommodates the unit (1) consisting of the
mternal combustion engine and the transmission, wherein said recess is
open toward the outside and can be closed with a cover.

20
4. The unmanned helicopter according to one of Claims 1 - 3, characterized

in that a radiator (12) of the internal combustion engine is arranged on the

upper side of the nose body (3) and a coolant flows through this radiator.

25 5. The unmanned helicopter according to Claim 4, characterized in that an
oil cooler (13) is arranged underneath the radiator (12) of the internal

combustion engine.

6. The unmanned helicopter according to one of Claims 1 - 5, characterized

30 in that the exhaust (9) of the internal combustion engine is surrounded by
a double casing, wherein the cooling air arriving from the radiator (12)

flows through the outer annular space (15) and the cooling air arriving

from the rotor bearing of the internal combustion engine flows through the

adjacent inner annular space (16) of the double casing.




