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BACKGROUND OF THE INVENTION

[0002] Airlift, and in particular airdrop, is an efficient method of transporting a cargo,
such as, for example, supplies, to a drop zone. Sometimes airdrop is the only possible
10  method of transportation (in harsh terrain, secluded or isolated places, danger or war

zones, and other such inaccessible zones).

[0003] Airdrop is carried out by an aircraft. The cargo is usually loaded on the aircraft
or suspended from the aircraft. The aircraft, which may be, for example, a transport
airplane, a helicopter, a glider or a parafoil, then flies to the target drop zone and
15 releases the payload over that zone, allowing the payload to parachute or freely fall

downwards.

[0004] Powered parafoils may be used for airdrop tasks. A powered parafoil is a
steerable aircraft that has a non-rigid textile wing in the shape of an elongated parachute
having a cell structure, which is inflated by air to present a wing cross section. The
20  aircraft is powered by a motorized vertical rotor that provides a forward thrust and may

be steered in the desired direction by manipulating the parachute cords.
[0005]) Due to its nature, the overall weight of powered parafoil determines its airspeed.

[0006] This also limits the weight with which a powered parafoil may take off, as the

aircraft has to accelerate across a take-off land strip to gain enough speed for take-off,
25 and additional weight requires more energy to overcome the additional weight as well

as the ground friction.

[0007] It is a purpose of the present invention to provide a powered parafoil cargo

delivery device and method, facilitating fast pick-up of the cargo and safe and accurate

delivery to the designated drop zone.



having a cell structure, which is inflated by air to present a wing cross
section. The 20 aircraft is powered by a notorized vertical rotor that
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to accelerate across a take-off land strip to gain enough speed for

t glée- of f, 0368]a0ﬁ1eaddﬁ§ mﬂﬂadvan&g'hgdﬁbf thepiégeas inventtorewill dyconee apparenoafiet he

addi ti onal welight as we as the ground friction. [0007] It is a purpose of
the presecisadingirenressat iyepion anddekeyigthe acoomnpanying drawings. qe | vers dgvi ce
and nethod, facilitating fast pick-up of the cargo and safe and accurate
delivery to the designated drop zone. [0008] Oher ains and advant ages of

the present invention w !l SYAMNMAR VY OQRTHEIINVENTIONadI ng the present
I nvention and revi ewi ng the acconpanyi ng draw ngs. SUMVARY OF THE | NVENTI ON

5[ 0009] A0009fAesbvrachparatoilcaarge delévery device and aestla faslitatng fisapickiupat i ng

fast pick-up of the cargo and safe and accurate delivery tq the desi gnated
drop zone°fi the gprge  apdsafe and ‘I‘fé“{??eeg"éﬁ’te%]&?e@iefq%élg{‘?t‘c’) .dr({FO%TG]IS ﬂ&?&’@??ﬂsﬁ’g to
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[0010] According to embodiments of the present invention, there is provided a powered
parafoil device. The device includes a main body provided with at least one thrust
10  generator for imparting the main body thrust in a determined direction, a parafoil
connected to the main body by cords attached to the main body at attachment positions,
and a tilting mechanism for tilting the main body with respect to the parafoil, when
airborne between at least two states. In the first state the determined direction of the
thrust is substantially parallel to the direction of flight of the device when airborne, and
15 in a second state the determined direction of the thrust is tilted with respect to the
direction of flight of the device when airborne, imparting the main body a thrust vector

component in the vertical direction.

[0011] Furthermore, according to embodiments of the present invention, said at least
one thrust generator is selected from the group of thrust generators that includes engine

20  powered rotor, rocket and jet engine.

[0012] Furthermore, according to embodiments of the present invention, said at least
one thrust generator includes an engine powered back rotor and an engine powered front

rotor.

[0013] Furthermore, according to embodiments of the present invention, the tilting
25 mechanism comprises a repositioning mechanism for repositioning the location of the

attachment positions with respect to the main body.

[0014] Furthermore, according to embodiments of the present invention, the device
includes a cargo attachment for snagging a designated cargo while flying over it,

suspending the cargo while flying and releasing the cargo at a designated drop zone.



parafoil device. The device includes a main body provided with at | east one
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devi ce when airborne, inparting the main body a_thrust_ vector conpgnent in
t he 2% t i tpyst genegates foF imparting the main body thrust in a determined direction; a parafoil

connected to the main body by cords attached to the main body at attachment positions;
a tilting mechanism for tilting the main body with respect to the parafoil, when airborne;
and a cargo attachment for snagging a designated cargo while flying over it, suspending
the cargo while flying and releasing the cargo at a designated drop zone. The method
25  also includes flying the device to a cargo pick-up point, tilting the main body using the
tilting mechanism so that the direction of the thrust is tilted with respect to the direction
of flight of the device, imparting the main body a thrust vector component in the vertical
direction, and snagging the cargo using the cargo attachment while flying over it; flying
the device with the cargo to a drop zone; and dropping the cargo at the drop zone by
30 releasing the cargo from the cargo attachment.



[0018] Furthernore, according to enbodi ments of the present invention,
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i nvention, the nmethod includes nmaintaining the cargo at the pick up point
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accor di ngwhen srlagged. 9, conpri sing nai ntaining the cargo stationary when
snagged. 13. The nethod according to claim9, conprising noving the cargo
when snagged

13.  The method according to claim 9, comprising moving the cargo when snagged

substantially parallel to the device.
15

14.  The method according to claim 9, wherein the step of flying the device to a

cargo pick-up point includes navigating the device to the pick-up point.

15.  The method according to claim 9, wherein the step of flying the device to a
20 cargo pick-up point includes homing the device to the cargo pick-up point using a

homing technique.

16. A method for cargo delivery comprising:
providing a powered parafoil cargo delivery device that includes a main body provided
25 with at least one thrust generator for imparting the main body thrust in a
determined direction; a parafoil connected to the main body by cords attached to
the main body at attachment positions; a tilting mechanism for tilting the main

body with respect to the parafoil, when airborne;

flying the device with attached cargo to a drop zone;



substantially parallel to the device. 15 14. The nethod according to claim
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directon of flight of the device, inparting the main body a vectored
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BRIEF DESCRIPTION OF THE DRAWINGS

[0022] In order to better understand the present invention, and appreciate its practical
10  applications, the following Figures are provided and referenced hereafter. It should be
noted that the Figures are given as examples only and in no way limit the scope of the

invention. Like components are denoted by like reference numerals.
[0023] Fig. 1A illustrates a powered parafoil cargo delivery device according to an
embodiment of the present invention, in a straight and leveled flight.

15 [0024] Fig. 1B illustrates a powered parafoil cargo delivery device according to an
embodiment of the present invention, in a straight flight, with the main body titled as a
result of changing the attachment position of the parafoil cords.

[0025] Fig. 2 illustrates a possible mechanism for repositioning the attachment position
of the parafoil cords to the body of the powered parafoil cargo delivery device shown in

20 Fig. 1.

[0026] Fig. 3 is a control scheme of a powered parafoil cargo delivery device according
to an embodiment of the present invention.

[0027] Fig. 4 shows stages of an airlift method (launch and climb) using a powered
parafoil cargo delivery device according to an embodiment of the present invention.

25  [0028] Fig. 5 shows advanced stages of an airlift method (snag and accelerate) using a
powered parafoil delivery device, according to an embodiment of the present invention.
[0029] Fig. 6 shows final stages of an airlift method (drop, return and land) using a
powered parafoil delivery device, according to an embodiment of the present invention.

[0030] Fig. 7 illustrates a controllable cargo bay which may be incorporated with a

30 powered parafoil delivery device, according to embodiments of the present invention.
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10  [0032] Embodiments of the invention may include an article such as a computer or
processor readable medium, or a computer or processor storage medium, such as for
example a memory, a disk drive, or a USB flash memory, encoding, including or storing
instructions, e.g., computer-executable instructions, which when executed by a

processor or controller, carry out methods disclosed herein.

15 [0033] Reference is made to Fig. 1A, illustrating a powered parafoil cargo delivery
device 10, according to an embodiment of the present invention, in a straight and
leveled flight. A powered parafoil cargo delivery device 10, according to an
embodiment of the present invention, includes a parafoil 12, which is connected to a
main body 18 (with skids 20) by means of cords 14, and is deployed over main body 18,

20  when wind fills the parafoil, carrying the body. The main body may be provided with
wheels instead of skids, or other ground support, and may also lack any such ground

support.

[0034] Main body 18 is provided with engine powered front rotor 21 and engine
powered back rotor 23. In alternative embodiments the main body is provided with only

25  one engine powered rotor, either in front or at the rear end of the main body.

[0035] The cords 14 are connected to main body at two opposite attachment positions
16 (only one is shown, the other is hidden on the opposite side of main body 18), so as
to allow the main body to be suspended from the parafoil in a substantially horizontal
position, during normal flight.

30 [0036] The aircraft is provided with a cargo attachment for snagging a designated cargo

while flying over it, suspending the cargo while flying and releasing the cargo at a
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vertical component 19 causes the parafoil to experience reduced weight hence

easing the cargo a

facilitating maintaining the aircraft at the same elevation at a reduced speed.

20  [0038] The repositioning of the cord attachment positions 18 can be accomplished, for
example, by employing the mechanism 35 for repositioning the attachment position of
the parafoil cords to the body of the powered parafoil cargo delivery device depicted in
Fig. 2. Elongated screw 33, threaded through bore 31 in bar 16, which is provided with
internal threading, is rotated by motor 30, governed by control 32. When turned in one

25  direction bar 16 moves in one direction along dual track 22. When the direction of
rotation of screw 33 is reversed, bar 16 moves in the opposite direction along dual track
22.

[0039] The tilting of the main body with respect to its direction of flight may be
achieved in other ways too. In one example, the main body may be provided with a

30  repositioning mechanism for the sling. The sling then may be repositioned beneath the



designated drop zone, such as, for exanple, a sling 24 having an adjustable
| ength, so that it may be |Iowered fromnmain body 18 (for exanple by a

wi nch) amsloaoticnssel | abl e hook 26, designed to engage amdTdLzeorg@mges W t h
desi gnated cargo. [0037] Wen main body 18 is horizontally |evel ed back
rotor 23, or front rotor 21, or 5 both rotors provide the aircraft with the
thrust needed to advance. The airspeed needed to maintain the aircraft
flying |l evel ed and strai ght depends on the weight of the aircraft. In order
to al | ow thaie bady so Hiat theowsigbtwidbewargetis maiverd with repostttarthe ednitsr of @ravitant

el evation,. attac nt positjons. 16 can .phe relocated along a substantially
dual trac‘?f@‘?’,nag'g’%‘éé”? S‘é‘ﬁéheg’é‘a't“#@dﬁﬁ? thment position of the cords 14 with
respect t i b e ' ' ratl 0 foil

car go. el DY Plgct Mty 5Dabbschie 36 o bolRlY AHDA A BURLES AU

| nvent i onL0, iadcdrdinigl toi ghembbdigient iofl the piesérttineemiong @net orompre dmaog] fg of t he

| ocati on of the attachnent position of the parafoQil cords causes maj n body
to tiPt ERNDGr &F exampler slavation.slogationy snesd. dnertia,oQerther pRAMErSSr 21 i s

t hen e”p'&\&ﬁ&mmng_ewmi BoriRfY prbBedssr Bb! Usatilse a4 JRRLRNYY Wby SOREGH to_the
hori zon, 15 generating a vect o? t%rust 15 wth a horizontal Conponent 17
and a verdxeashble pmpgramnfor kXecutionl ey proeedsor B2pas aellcasneievant ddta. Gbntrdle

thrust causes theg aircraft to e forward. (at sl o speed, as Qnly a
por 1 on_ GHOTRET, 17 delales i SRRL (15 FORRbion MECTDIR 1o apapion i e
conponentaihShificit $BSitibhe3 ) andhRblgoléms #RIpefition of BBER(rotbis P tanBSBC e
facilitating maintaining the aircraft at the sane elevation at a reduced

speed0 2¢FigndF8pnd’iB) mad strering 8 the poweredopatiatailt Gontelnpropessen $bmey18 can
Do el BE it 3 SUMTENE: st OB, s 5, B 7T T obBbeping. g, o

repositionin I tron e paratol " cords to

t he powere@lapatic @ithe prREGR spedification). devi ce depicted in Fig. 2. Elongated
screw 33, threaded through bore 31 in bar 16, which is provided with

i nt er nal [00Hddthagpossible mecttastnisyfontianginghe poatwomelthd uttanhntentpostdons\When

turned in_one 25 direction har, 16 ves in one direction along dual track

22 "\hen RIHBE PPN | GFLSOMEY gD OB e Kamp B HT| E5Hro PRTSREIS BRI hoves | n
the QqBPOSdctridineianisety AdAH oM Gher ¥R Bechaddf3d] The tilting of the main
body with respect to its direction of flight may be achieved in other ways

t00. | n qoed42]Xehepdttlityt toeflyraiparddeit it apsduoed Porvardiepeed] hila ndfintai@psSihki oni ng
mechani sm for .the sli Qﬂé&f The sl n% then may be repositioned beneath the
mai n body2@§ dlevatiopnandasayingop VeRisak Hirys comnened(bgreiafter aefsaed t@ @srhe

center Ofyegiad thustf ad B& AR hAEHYbovea4H ! BOutdifled TR R et dt fol hirlift
involving cargo pick up by a flying powered parafoil delivery device and dropping the

20  cargo at a designated drop zone, according to an embodiment of the present invention.
[0043] It is asserted that a powered parafoil cargo delivery device, in accordance with
embodiments of the present invention may utilize the ability to fly at a predetermined
elevation with reduced speed to airlift a heavy cargo, which would have been
impossible or very difficult for the powered parafoil to take off with. Instead of taking
25  off with the cargo attached to it, the powered parafoil delivery device, according to
embodiments of the present invention, takes off without the cargo, flies to a location of

the cargo, lowers the sling with the hook and snags the cargo while passing over it.

[0044] As this requires accuracy and precision, the aircraft is first made to reduce its

airspeed in the manner described hereinabove.

30 [0045] Fig. 4 shows stages of an airlift method (launch and climb) using a powered

parafoil cargo delivery device according to an embodiment of the present invention.



[0040] Fig. 3 illustrates a control schene for a powered parafoil cargo

del i very device 10, according to an enbodi nent of the present invention.
One or nowemmM®eFs8, for 5 sensing, for exanple, elevatipom/ILioo@eioiesn,
speed, inertia, or other parameters, is communicating with control
processor 32. Database 44 (nenory) may store an executable program for
execution by processor 32, as well as relevant data. Control processor 32
actuates and controls the reposition nmechanismfor repositioning the

at t achmen[00g6} At powesed parafiilicaags delp@ye devicd B2, awperdivig neroboditnents tof ¢he r ot or s

21 and 23, see 10 Figs, 1A and 1B) apd_steering 48 of th ower ed rafoil .
Control pPie dpyengion,is, la ‘g’ﬁgﬁép%?@[;’ f’Bmcﬂﬁtci”%P' g lﬁ‘g’rcgdg?%gl‘fehﬁ% (see
also Fig. asgisﬁ‘)rddb§' Qﬁ)[rcé?{aﬁ‘%?égloeﬂ@'aﬂ& 6Bl @1AY] The IVRhIcE chFiBS QRS aircraft and

specificatlo 0041 her possi bl e nechanisnms for changing the
| ocat i on adceleratesatritd cheparafopladeiplaysasd ghins hidt gavhith pbint drecaironafy takag biide, f or

exanpl g, rm gear, eunmat i chanism, .15 el ectric ni ang vari ous
ot her inome ﬁ’é%ﬁﬁﬁ“}sgﬁi}s _r’faﬁd_ﬁ%_'qgﬁ@"ﬁ)ow ltléretaS ' @cﬁllﬁgﬁﬁﬁlgiﬁﬁat "8 F¥uced
forward spggthototié biariéd B the Rb6IDis DR eRArES, ehEMrtdiRiaft RAdcadttirshed By
vertical thrust conponent (hereiafter referred to as - vectored thrust) as

descr i bedchragisigrihp pesitionpfibe main bodyl beneath heviearafedtindhe meanng; descriped
i nvol vi ng, car [ ' oaf 0i | delivery device and
dr oppi ng li’?{gmggo‘%égglgl{g p(éo éé&’gdrﬁlggeeg&gﬁégﬂ'{gﬁeg;ﬁ' according to an enbodi nent

fopp . J ( o
of the pr WS%F%%’/%%QPOWEQQ afbil alrerafSH&Y bty SQAE 1300 WERAEH ReRf)O]

cargo del n accordance wth enbodi nents of the presént
i nventd onwithy parafbil aeeatdfesomiei 480tsy. feet (2.3 1batsqafept) cthie takenfirapdedisabati 2 wi t h

reduced speed to airlift a he rgo, Wwhi | d ;have been inpossible or
very di ¢ £ knaly (asrip lcﬁtﬁi{’%‘i‘ﬁe‘r“&aﬁ%&i Z‘r"g?ﬂi“"t'o‘l‘sf;kﬁq@?"f ClygRs st 0 AL QP ¢ aki ng
25 of f Wi {ohrehdlf a GiiS0 aRitdBC RGhd Sirdight dnd€leP¥®aedo Raba! ahd sehak i1seknotslevi ce,
according to enbodi nents of the present invention, takes off without the

cargo, f | when the neain bedy isgiltedf(veatered #ry®)- | owers the sling with the hook and
snags the cargo while passing over it. [0044 this requires accuracy and
preci si on[oof‘ﬁﬁflgr P shays afdvanced §‘Pg??¢2fémt %S’rfbﬂ{?ggﬁi(ﬁ%agaﬂds%égafafﬂ‘{sﬁ’@ amsm%ner
descrjg ed%(g\?%?éll E%?ﬁ)\ﬂedeli%gg[&Q'ﬁl a 3bﬂﬁng4tosﬁ%fﬁbo?ﬁrﬁgrﬁ%f e FHBset fvehfionT®t hod

(launch and usi ng power ed parafoil cargo delivery device according
to an enbpdy9EThe pbweide paraFsie atlivery @BVic®Ries over 102 the cargo 101 at a reduced

airspeed with its hook lowered, the cargo preferably raised by a crane 100 or other

lifting means, poised for snagging. The aircraft snags the cargo 104 with its hook, and
returns to a horizontal, leveled position, while the cargo is lifted 106, initially reducing
20 its altitude 108 but climbing again 110. The vectored thrust offers a vertical component
of the thrust that acts against the weight of the cargo to balance the flying aircraft. The

aircraft may accelerate just before snagging the cargo.

[0050] The cargo is positioned at an elevated place so as to allow the aircraft room for

reducing its altitude due to the abrupt addition of weight.

25  [0051] The cargo may be stationary when snagged by the aircraft, or it may be moving.
It may be advantageous to move the cargo along a path (e.g. a track) which is aligned
parallel to the aircraft flight path (at a slower or same speed as the aircraft) so as to
reduce the abrupt pull which is experienced by the aircraft when the cargo is swung in

the air.

30 [0052] Fig. 6 shows final stages of an airlift method (drop, return and land) using a

powered parafoil delivery device, according to an embodiment of the present invention.



[ 0046] A powered parafoil cargo delivery device 82, according to

enbodi nents of the present invention, is |aunched separately fromits
cargo. Theolaumoisseay be vehicl e assisted by (for exanplPer/mR2oie/e00k€ or a
truck). The vehicle carries the aircraft and accelerates until the parafoil
deploys and gains lift at which point the aircraft takes off. 5 The
aircraft uses its rear rotor to clinb until it reaches a cruise altitude
84. Then the front rotor is started 86, the hook is |owered 88, and the
aircraft [086BcEhe hircrafiifliepteettie ysigheed)drog zone 120swherent miducdsatsnaiispedsbdy

beneath the parafoil in e _nmanner describ er ej nabove usi the rotors
to produ c\éswgt%?reﬁ ﬂFHT‘tL}é‘E' K dheny CS'BHS? € ﬁﬁ?gogl%a’ﬁ'i rE%ﬁ‘“B%\‘Kﬂlggj OE%"&? E??k
aircraft sRYTRAMAL YOF i$40RidRd WiRtAl dREGHH bf Mifhiadd e RRE@FtOithrtar ea of
sone 680 sq. feet (2.2 |1bs/sq. feet), the takeoff Speed is about 25 knots

(as i ndi celirbingyl 26hentidiit reyshesda onelpe altigude- 1245 Dater) thetdiesraft landpd30satry its
rear rotor to ch,.a cruise altitude, flying straight and | evel ed at 30
SOan‘aeSé%'ﬁ%%?%n

knot s, f%%hen the main body is tilted (vectored thrust).
0048] Fi AYEs ikl Shad, .
gccel ]er alt 5@3?%83\25 %g&g@)\?\g% par a?(g%?rg%gﬁa@é!r{/a&%gg%lgg?y gcéor I ﬁlghr%go an

enbodi nento af embadipeaseftheipresent inventidn) ddpowdied parafieit eargpaletivaiy|dedekj ver y
device flies gQver 102%#he cargo 101 at a reduced ai ggleed wth its hook

| overed, #4687Rg BoopP 'é‘F%F_BIO§ HIEEHL Hyeriqn may “f%ﬁie O R PPPIY neans,
poi sed f Ofor SBAGM Pehious MRghY SrCdirtkbift ﬁﬁlﬁﬁﬁteﬁ’@%u@l?ﬁﬂﬁ)r%n‘ﬁlet, BtrhihSehR Kor and

returns to a horizontal, "I evel ed position, while the cargo is lifted 106,

i nitikl | ysensigctmaip ofthetparafbil icablde (indGathvg ot therms¢ieht efghe rmircnaft, wWitheandact or ed

thrust offers vertical ,c onent of th ust. that agts N .he

wet ot of "ihe s Sisevls HprALRBLNEe R SRS 5t Tenl oAt

accel er at gMWIS IGyR6S adcelefdiadiers) Gorhpds Caidispeell ARGiG3tor NatitadE gensbs  |Bositrbl oned

at an elevated place so as to allow the aircraft roomfor reducing its

al titude Proeesser $heecgivesiprnsedidate ifiom dre sgpsazhand processesstys date Therwdtrphy be

stationar DR’ & ol | Y. i I be

advant age S ?% ?rgsggfggq%%érgo apoﬁgézf&ﬁtgt%p%@%ﬁ Sz‘;&t@(rigg\é?&g r|yc1rt14'imglé{eal i gned

par al 1%l ésntiohprogessor mbay cohtrglhhe thadttle aad steeridgAte(flight coatmelsppfabel amsrafthe

aircraft) so as to redyce the abrupt pull which is experi ed by,.the

aircraft Qﬁ’étﬁ?lt Pracessely i%aysﬁhﬂggqvgmt E‘éi QP?r?teSﬁ’[‘é?)ES’Q]‘géi ﬁgn]é“'g%\ﬂégl?ti nal

stages of i drbd , i NghacHMMO pSsiBONEbE ¢h

par af oi | %(gﬁogé{rrélééégeo\ﬁ?e?H%C(%%Pgtienrgbts%ﬂgﬂn%%og?nentc of tﬁelprgsent ©

i nvent i onparafoflG58]s sbhes taiilt¢heninfiodg baclovarteonregaigntsthetzentalposision. 120,

where it reduces its airspeed using vectored thrust 122. It then drops the

cargo 124[0055}F The sontigl pracgesongnay neshidroer eecutihle piggrmbdBYt Fauseedls gned

with 3he di ' ' d aire . |.i-ndi upgtil it

Feacris” aPoF bR iy adedffly KFEbdabilof ot prblshlvdifor T
perform an entire airlift task. This includes instructions to take off, fly to a pick-up

point, maneuver the aircraft to perform vectored thrust, operate the sling and hook to
snag a cargo, fly with the cargo to a drop zone, drop the cargo at the drop zone and fly

to a landing site.

25 [0056] If the weight of the cargo to be picked up is a-priori given performance
parameters for the vector thrust maneuver may be predetermined. A user interface 43
may be provided to allow an operator to input task data, such as, for example,
navigation points, flight course, cargo pick-up location, drop zone location and landing
location. Task data may also be remotely communicated to the control processor via

30 transducer 50.
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5desi gnated | anding zone. [0054] Fig. 3 is a control schene of a powered
parafoil cargo delivery device according to an enbodi nent of the present

i nvent i orwoAoponessed parafoil cargo delivery device, aceordiLrgo/boa468

enbodi ments of the present invention may include one or nore sensors 42 for
sensing various flight or aircraft paraneters, such as for exanple, strain
sensor for 10 sensing strain of the parafoil cables (indicative of the

wei ght of the aircraft, with and wi thout the cargo), global positioning
syst em ( o857y Acmiwered parafuil delivene deviceraendrdiny to ¢hbbfimefdsraf, the present

accel erongters, coma and speed i(r;fdi cator, altitude sensor.  .Cont.r ol

S :
pr ocessor IN¥eNton, maydacluds, a trpnseerver SORY fecgiviie,daip commpnisiatjen suchyas, forg dat a.
The cont r glanlO K@i Mo dataR¥ISEcRhRAGh A I IndRiaFéREHAE AN 00r am stored in
menory 44. The 15 control ‘processor may control the throttle and steering
48 (fli ghtoosgpFigol sllusbiates econtrollabi tcargodaly 170l which ¢e:856¢ inddrpsbitedilvitlh agover n
and operate cargo control 46. During flight, control processor 32 my

act uate rep¥Eed pyafaihdeiverndevies. Acpordig 9gmbadiments fof ttheo preserifiByantiedr ds so
as to til AP r . J Nl ot i 751 Q.
[ 0055] Thgarggg%ammb@g@ég 2‘ g‘% yﬁj? rtlﬁc:)dlrt d{ﬁ‘gg‘gér? n%dfe(?:ru{ﬁgﬁ é&g*') %g?gr?nirlga(tg&causes
t he 20 pocenipitnEatsadppebr iethe eranipldashowe in Fg of) @actgcdmpatandihaeatbettoi t he

present inventiqn, to performan eptjire girljft task. This incl|udes

Pt r uct | S8 6 Mehis Sehaateh ?nfrsllsé]-éoel&rsﬂﬁr fhich cRipBYvERtes HithgopEelat t to
per for m vgetQksd 30 hiddst FigOPHr 8t & tﬂa‘%‘ve?éd' 'fngra%llj J&‘H%ryt Qevil&Y afeotdihgOw0 1Y
with the cargo to a drop zone, drop the Cargo at thé drop zone and fly to a
| andilfy sémbodiments @318 present invemtioghwherf hodleedcamdgmspanded bpiesitle theumains
a-priori giye er f or mance rameters for the.vector thrust, naneuver nay be
pr edet er nl%r‘\ié'a& eu?@?”efeﬁt %“F&gge et deice. 5?%?\‘/Yeae‘if“f‘8a'5{5|%\% e f)seﬁgt or to
i nput  t astotdat deors.UTHe Esmpdr@fier@X@MaPIbe usb@¥d Gaty SithilP oh differénti ihis o Mer Se,
cargo pick-up | ocation, drop zone |ocation and |anding |ocation. Task data

may al so deppasabdifferent digpizanestsedhatovhendhe eiraraly reashescdropzong the bottom

transduce %&}&l : r.afoi I Ve i . ing to
enbodi rren‘%og llsg)]f at%(%g reseéfr{:\tu?%é}g? ?Igﬁ,tgnl%y&rpﬁ%du%teﬁ%t ﬁ[r% n%ogfgi 1\%2?&%%* gor

r eceildi ngpopdatdy atlowingnthatd¢argmtesdiop (fise fdlbing, pasathliéng, pdidingadri fbyinglaffahatact i on
commands and rranugl ve%i de control.. ]0058] Fig. 7 ill,ugtrat es a

cont r ol | omPagiey 'B@'&‘Fﬂ ORRING FArRR ¢t fikternt dropurolesds dastrrd.aveighiorheness

par af oi | ENTe1e ic&@nsi i glqmﬁ;g .

i nventi on@g{&g\r%omﬁégﬁﬁgo i nlgleﬁgfeng ’l;lﬂzcxg)&rﬁlgmm t hat éilj %ﬁ%@gﬁ%@@g{m% re
conpar t ngatmeaimain(adesiredalpirdenent s appear in the exanpl e shown in Fig.

7). each conpartnment has a bottom door 74 which is separately controll ed.

Cont r ol | POYH Therpawered parafoildaliverdavices aerording e embedirengoof(thepresent. 3) of
a powgre af ol i deyi i 0 iments _of the

o eaagt - mPRBh ey S bSOt Rea 2 SR ol el R B WO o' e
power ed tgesihgiahd dertrolsonit ey be anmamesdl ves commands and operates the bottom
doors. The conpartnents may be used to carry simlar or different itens to
be dr oppd@06f] Hief pavvesed p dativery, deyiref herordihg o embodimentsaffithe peesérgs a

?Lgf é?ggn\%egﬁlggf xtéxgqg ?8 gl?rgéteﬁ fgo ?hecf))lc -%E)tpr(r)?nqtbyl r?av\ll\galti%rr}. Xﬁél%gﬁ;[le y,btge c(izaru%gped at

pick-up point may be provided with a homing beam or other homing device towards

25  which the powered parafoil delivery device will travel using appropriate homing

equipment.

[0061] It should be clear that the description of the embodiments and attached Figures
set forth in this specification serves only for a better understanding of the invention,

without limiting its scope.
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15 opened, allow ng that cargo to drop (free falling, parachuting, gliding
or flying off that conpartnent). When dropping cargo at different drop
zones i s wexnrigw43smei ght changes shoul d be taken into ceasimmeatioass. The
rotor thrust will be adjusted to allow the aircraft to naintain a desired
al titude. [ 0059] The powered parafoil delivery device, according to
enbodi nents of the present 20 invention, nmay be renotely controlled, it may
be manned, with or w thout nanual steering and control, or it nay be
unmanned. [00626R]shdiid absovisr eldampthatd petsoul skillee ity thibeart, adfter acadongiiha gresent
enbodi nents of the present invention, may be directed tp_fhe picksup point
by navi gaiHeEJ‘%‘.catN“c "éf"“‘im %P@Psmétsc‘graé‘be"\éf"ﬂ%t-sﬂﬁ thsd h?fgﬁlgﬂéesﬂpg\'?lpﬂ  with
a hom ng ReaAbEN entdiithelts fal dod RivHtiTEDe QNBe Dy dRe Plebd ivRatig@wer ed par af oi |
delivery device wll travel using appropriaté hom ng equi pnent. [0061] It
shoul d be clear that the description of the enbodi nents and attached
Figures set forth in this specification serves only for a better
understanding of the invention, without limting its scope. [0062] It
shoul d al so be clear that a person skilled in the art, after reading the
present specification could nmake adjustnents or anendnents to the attached
Fi gures and above descri bed enbodi nents that would still be covered by the
present invention. CLAIMS 1. A powered parafoil device conprising: a
mai n body provided with at | east one thrust generator for inparting the
mai n body thrust in a determ ned direction;

12



5 a parafoil connected to the main body by cords attached to the main body
at attachnent positions; and a tilting nmechanismfor tilting the main body
wi t h respwototicnosdse parafoil, when airborne between at IPeadgL20tva008¢8at es,
wherein in a first state the determned direction of the thrust is
substantially parallel to the direction of flight of the device when 10
ai rborne, and wherein in a second state the determ ned direction of the
thrust is tilted with respect to the direction of flight of the device when
airborne, inparting the main body aQIxlMS vector conponent in the vertical
di rection. 2. The device according to claim1, wherein said at |east one
t hr ust geher at Apowsretlpasdbid deede Eomopnidiinge gr oup of thrust generators that
i ncl udes engi ne powered rotor, rocket and jet engine. 3. The device
accor di ng meirc bedynpmoyvidedewish at deabidons: thresh cenesater for apares, teamain hadyl udes
an engi ne po%%&%ﬁ}fetér%iﬁéd%&tigﬁl engi ne powered front rotor. 20 4. The
alrm 1, ’

devi ce according to ¢ erein the tilting nmechani smconprises a

reposist i Od‘%ma{}tgt;?ﬂ%ﬁﬂé&&f@oftﬁé ﬁ{aﬁp%‘ij l%);p&&rﬁga gec'l REBE nin 8bdy BeatBkhAeRTENt

positions respect to the nai ody. 25 5. The device according to claim
1, conprisi ng postmngandt t achnent for snaggi ng a designated cargo while
flying over it, suspending the cargo while flying and rel easing_the cargo

at a desiajlsing aneghyypsm doretiltips thremaiahody vatrisspiichtp the peradeimvahengirbpsien t he

cor o, 21 g, el 0SS0 o ST AAP SRR g

the thrust is substantially paralle] to the direction of flight of the device when

10 airborne, and wherein in a second state the determined direction of the thrust is
tilted with respect to the direction of flight of the device when airborne,

imparting the main body a thrust vector component in the vertical direction.

2. The device according to claim 1, wherein said at least one thrust generator is
15  selected from the group of thrust generators that includes engine powered rotor, rocket

and jet engine.

3. The device according to claim 1, wherein said at least one thrust generator

includes an engine powered back rotor and an engine powered front rotor.

20
4. The device according to claim 1, wherein the tilting mechanism comprises a
repositioning mechanism for repositioning the location of the attachment positions with
respect to the main body.

25 5. The device according to claim 1, comprising a cargo attachment for snagging a

designated cargo while flying over it, suspending the cargo while flying and releasing

the cargo at a designated drop zone.

6. The device according to claim 5, wherein the cargo attachment includes a sling

30 and a controllable hook for engaging and disengaging with a cargo.

13



7. The device according to claim®6, wherein the sling has an adjustable

|l ength. 8. A nethod for increasing lift of a powered parafoil device, the
devi ce i wburdimy4#95 nmai n body provided with at | east omeTuhroueboogener at or
for inmparting the main body thrust in a determ ned direction; a parafoi
connected to the main body by cords attached to the main body at attachnent
positions, where the main body is generally in a first state wherein the
determ ned direction of the thrust is substantially parallel to the
direction of flight of the device when airborne, the nethod conprising: 10
providing a tilting nmechanismfor tilting the main body wth respect to the
par af oi | , 7.whenThks ddyinerpscording: tp glpimife wherem thssling baSaarsasgw%blg leagdl. wher ei n
the determned direction of the thrust is tilted with respect to the
direction of flight of the device when airborne, inparting the main body a

t hr ust t t.inth i cal di i.on. .15 9. . A.net hod. f
dol i very BonprkdPiged B et 1T phogPuarararer feuds 4 4Tyt oo O
that isncl Me@Sbeily BioRide@ OVt a0 Véaae endithisferefAdt fo?NienpaftingStheggn@r 8édyr f or

inparting the main body thrust in a determ ned direction; a parafoil

connect edthrust irhadetenmingshdiveckipnicpparafodliconresied todhomainhodydiyrosdsaptaghed
attachnent posit.ions. i hti ni Ll thl . hi ith
respect t'8 tﬁﬁénaﬁ%r gé%iaf?&%%{ﬁgg g%@&%éﬁ%{jﬁg %éllbgﬂoora tl% %gﬂén@rll n?g%yrgt\rllMaggi ng
a desi gnajied whergia iMei deterblinédndirestin bf thes depsanidi substahialbapaallehid ¢hef | yi ng
and releasing the cargo at a designated drop zone; flyjng the device to a
cargo pi c‘ﬂéff{?go?)@fﬂtg;ht okithe deyice yhem airbeime, the BFthedi SQPPIEREL i | ti ng mechani sm
so that the directjon of the thrust.is. tilte ith. respect. to the direction
of fn%g ht PIgViding.a jiling: E‘,ec‘t‘%ﬁ’f’ %ﬁéﬁt{%ﬂwwng‘if’% ‘?fdé ﬁ?ﬁg’g‘ft We@?oqar 8toonent
in the verticayynhél sifrh®n, and snaggi ng the cargo using the cargo
attachnent while flying over it; flying the device with the cargo to a drop

zone; andilgdg dicoPRinthdlyhe acec@nl Adite twirrelh olfe deaerenibed diedctian iofi ghet theust & go

fromthe cargo attachment. ) )
J tilted with respect to the direction of flight of the device when airborne,

imparting the main body a thrust vector component in the vertical direction.

15
9. A method for cargo delivery comprising:
providing a powered parafoil cargo delivery device that includes a main body provided
with at least one thrust generator for imparting the main body thrust in a
determined direction; a parafoil connected to the main body by cords attached to
20 the main body at attachment positions; a tilting mechanism for tilting the main

body with respect to the parafoil, when airborne; and a cargo attachment for
snagging a designated cargo while flying over it, suspending the cargo while
flying and releasing the cargo at a designated drop zone;
flying the device to a cargo pick-up point;
25 tilting the main body using the tilting mechanism so that the direction of the thrust is
tilted with respect to the direction of flight of the device, imparting the main
body a thrust vector component in the vertical direction, and snagging the cargo

using the cargo attachment while flying over it;
flying the device with the cargo to a drop zone; and

30 dropping the cargo at the drop zone by releasing the cargo from the cargo attachment.
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WO 2011/ 004359PCT/ 1L2010/ 000468 10. The nethod according to claim9,
conprising tilting the main body using the tilting nmechanismafter the
shaggi ng wb 20hioeEpPgo so as to realign the direction of pcCmnumio/envdest he
direction of flight of the device when airborne. 5 11. The nethod
according to claim9, conprising naintaining the cargo at the pick up point
at an el evated position with respect to ground |level to allow room for

el evation | oss of the device after snagging of the cargo. 10 12. The net hod
according to claim9, conprising naintaining the cargo stationary when

snagged. 13. The nmethod according to claim9, conprising noving the cargo
when snaghkd sThsmethddaadegrding td rleim (9 comprigiagitding ke main bodyeusipg fhed

according,.t.0 claim.9 epein the f flyl i o]
o1 ek up. e b aMRE DR Aebeife B8R sBtacw 08 sl Y UG, & GRAEC,
The net hoghdate aireition dfdlightaf thedevideariennibbmest ep of flying the device to a
20 cargo pick-up point includes homng the device to the cargo pick-up
poi nt Susing a hom ng technique. 16. A nethod for cargo delivery
conpri si ng:

I1.  The method according to claim 9, comprising maintaining the cargo at the pick

up point at an elevated position with respect to ground level to allow room for elevation

loss of the device after snagging of the cargo.

10 12.  The method according to claim 9, comprising maintaining the cargo stationary

when snagged.

13.  The method according to claim 9, comprising moving the cargo when snagged
substantially parallel to the device.
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14.  The method according to claim 9, wherein the step of flying the device to a

cargo pick-up point includes navigating the device to the pick-up point.

15.  The method according to claim 9, wherein the step of flying the device to a
20  cargo pick-up point includes homing the device to the cargo pick-up point using a

homing technique.

16. A method for cargo delivery comprising:

providing a powered parafoil cargo delivery device that includes a main body provided

25 with at least one thrust generator for imparting the main body thrust in a
determined direction; a parafoil connected to the main body by cords attached to

the main body at attachment positions; a tilting mechanism for tilting the main

body with respect to the parafoil, when airborne;

flying the device with attached cargo to a drop zone;
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provi ding a powered parafoil cargo delivery device that includes a main
body provided 25 with at | east one thrust generator for inparting the main
body t hr ws0 20n/m438et er mi ned direction; a parafoil conneecedLioo/bdvecsTai n
body by cords attached to the main body at attachnent positions; a tilting
mechanismfor tilting the main body with respect to the parafoil, when
airborne; flying the device with attached cargo to a drop zone; tilting
the main body using the tilting nmechanismso that the direction of the

t hrust i stilting tthelmaint bodyessirg thet 6ltinp enathaismi sonthatf the | dightioro bf theethdstice,

inparting the main body a vectored thrust,.so to, al | ow reduci,ng airspeed;
and droppi ng t“iﬁgedc‘é(}tgd%%ﬂe"tt We&l?r‘ﬁf?cﬁ‘%é’?@gsl?teqafztggidﬁﬁlthHn%ﬁrF%ﬁ: Hhegmay g0
from the devi cgdy a vectored thrust so as to allow reducing airspeed; and

dropping the cargo at the drop zone by releasing the attached cargo from the device.
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