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1 AN Al RCRAFT CONFI GURED FOR AT LEAST A VTOL OR STOL
MODE AND A FORWARD FLI GHT MODE 5 FI ELD OF | NVENTI ON
The invention relates to an aircraft configured for at
| east a VIOL or STOL node and a forward flight node.
10 BACKGROUND An exanpl e objsective of aircraft design
may be to obtain the shortest take off and | anding
di stance. In nodern tinmes this has becone even nore
significant due to the cost of the associated
ANAIRGRAET QONFIGUREDRI FOR ATWEAST AMTCGIL OFOSTOL MODE AND A
MIlitary 15 appli cwéﬁ?@mwéucture is often
even nore costly f se of aircraft
carriers. Prior art approaches at solving this problem
i nclude such aircraft as Vertical Take-Of and
Landing (VTOL) aircraft; Short Take-Of and Landi ng
FIEED@B INVERTRIN . 20 Airships or Lighter Than Air (LTA)
aircraft. Exanples of VICL aircraft include
helicopters, tilt-rotor aircraft |ike the Gsprey and

t he Tharifvetior r%!ates?&%ﬁmlrﬁl%ﬂ%nﬁgtﬁecgfo? af l@ﬁét a \V'I'@laﬁldgl' OL mode
airships, rigid airships an
angé’ifg&@ﬁ%ﬁ'gg %‘iﬁmn problemwi th such prior art
approaches is that they can only be optim sed for one
_ flight; either wvertical or forward. 25
B&ﬁgﬁﬁﬁuﬂéaml e objective of aircraft design, for
exanpl e Unmanned Aerial Vehicles (UA\/) desi gn, may be

d
el PRESSRpOERE affire AR SR o eBRBLITR s gg g anc
lartsingudistdndeor Irs modan| tingescibisdrasnmrotner éveg musre ssgﬂrfmaa dure to the

oL B 908 e TSR B R4 ' Bt

appligatigRysch infrastructure is often even more costly for example in the case of

aircraft carriers.

Prior art approaches at solving this problem include such aircraft as Vertical
Take-Off and Landing (VTOL) aircraft; Short Take-Off and Landing (STOL) aircraft,
Airships or Lighter Than Air (LTA)} aircraft. Examples of VTOL aircraft include
helicopters, tilt-rotor aircraft like the Osprey and the Harrier jet. Examples of LTA aircraft
include blimps, semi-rigid airships, rigid airships and balloons. A common problem with
such prior art approaches is that they can only be optimised for one mode of flight; either

vertical or forward.

Another example objective of aircraft design, for example Unmanned Aerial

Vehicles (UAV) design, may be to reduce the cost of associated infrastructure as well as

the cost of the aircraft. Generally UAVs may be used for surveillance or monitoring in
remote or demanding locations. It may therefore be desirable to provide a UAV with
VTOL or STOL capabilities.
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Accordingly in a first aspect the present invention is
provided an aircraft configured for at |east a
Vertical Take-Of and Landing (VTOL) or Short Take-Off
and Landing (STOL) node and a forward flight node
conprising: a fusel age providing static lift,
including at least a portiom filled with a gas at a 5
presel ected pressure, at least two fixed w ngs

Pr oVAbRihgRe P @Y RAT éépéétf thed Flreb@rﬁ fn%r‘ﬁ@ﬁ dle br‘ogimad "R @ircraft
attached to or integrated sai d fusel age

configiyed Gt &%baﬂéﬁ"dﬁ@‘ Tﬁ'rer@ﬁ)anﬂrl@ﬁém |(H'Jg'0§)a?rd$'ﬂqj’g$?|®@ﬁ and
L s I(Std)U)dhdsub ghdePRh IRHt mbdY stripriégt Or i ng syst em

con ured to [OVIde su stantlall vertical thrust
vectao&’sﬁlaﬁ?‘? REVIding ‘Satts i 3 ShdeRst Gpriion filed with a gas at a
presehsitadgresdure;, hori zont al thrust vector during forward

flight de,. | ect

or L5 B R dings et BRropami At uRpg Sneare iy moce
attacleaﬂloemtnﬁbrqﬁe&e:ﬁlmsadtusteh@e aml d fusel age has a

densaltt t oensesprgyu 0 on umt s)o%ggeflktg std @Feg?qe %cg/lnggdlng a controlled

at nosphert ¢ condr ti on
thrughfdctpuine dysiem a:nnﬁgmnmlhoqmovkm a alibstagtiialyl erfjdd\¥yust v&aodduring

VISTEP ST  Ey Shob A RoRBRL 0l L0 AT 3948 o

medef, | exi bl e out er skin i n use pressurl sed with said

gas Wh-ghﬁn %1&% tndr@ 5$I&Fléd E%@pﬁéb Sb%l ds[e'lél:'té?i QQ&W that said

secti on, sald ropul
9agr £¢id )Pr%ﬁe@ct@dtpa%mtﬁ wisten saifl duaeiage dhap @d;ﬁngrétless;mnﬂlyat of air

atE@mﬂﬁjd%%%Qleleatﬂaﬁmeﬁ@h&wcfatlo%' bl'e outer skin and said
| exi ble outer skin is deflatable, to forma

dlsassenbled state. Said propul sion unit(s) my

CONTthe Prcraft Ay beXdonfiGRed hS b9 UnkBhies AQpVahby (94v), 30
pivotably nmounted to either side of said rigid body

section, The controlled thrust vectoring system may
Comﬁaid%'ngs may include at least a portion filled with said gas.

Said fuselage and said wings may be formed by a flexible outer skin in use

pressurised with said gas.

The aircraft may further comprise a rigid body section, to which said fuselage and

said propulsion unit(s) are attached.

Said rigid body section may be releasable from said flexible outer skin and said

flexible outer skin is deflatable, to form a disassembled state.

Said propulsion unit(s) may comprise a pair of propuision units rotatably or

pivotably mounted to either side of said rigid body section,

The controlled thrust vectoring system may comprise
a pair of actuators attached to said rigid body section, each configured to rotate

or pivot a respective said propulsion unit according to a control signal, and
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-a pair of actuators attached to said rigid body
section, each configured to rotate or pivot a
respective said propulsion unit according to a contro
signal, and 3 control means providing said contro
signals to said actuators agcording to pre- programed
instructions to provide said controlled thrust
vectoring. The aircraft may further conprise

rei RIS kI BRREdISy 8dil 26hESI S%Y@Fs tB Qﬁldvﬁdﬂgﬁors %c&&dmg to pre-
support the bendlng |oad fromthe dynanmic lift during

PTP%’F‘W&F&I ”ﬁtm@tlﬂns ferevidespid CPEF@P%HEU%HG?"B‘F"QS aid w ngs
may conprise a nunber of seal able conpartnents 10

The aircraft ma urt her. co ise a plurality of |oad .

At ¢ A0 AR TG MRS T RTSS TP Bl B Beots R Cayeg The wings
tosLppott thoByndrepibadiiom i dmathidliftaiihg fopRardMight mbdemy

conprise a covered and/or ducted fan(s) driven by an

electric notor(s). The aircraft may further conprise a

pl urSald tfyseddges endior Ssgi owings Nmag acemmrizat o lnumeanst sealable
O%Wgﬁ% gata i ncluding location, altitude and attitude.

alrcraft further conprises a data communi cations
link to a base station, 20 wherein sald base station

rec e vel s
o SRR ARk A DRI R oy v
reaptagiss withint said rigid bydytsestioray be confl gur ed to provide a
transitional thrust vector during a transition node
between said VIOL or STOL node 25 and said forward
fli gaid prepldsionEniks) mavicameriseg coeered ent/egducted fan(s) driven by

anBitiandbad) y central ly of said fuselage Said w ngs
may be | ocated at a | ongitudinal point of bal ance.

BRI EF DESCRI PTI ON OF THE DRAW NGS 4.
The aircraft may further comprise a plurality of sensors providing said control

means sensor data including location, altitude and attitude.
The aircraft further comprises a data communications link to a base station,
wherein said base station receives sensor data, and selectively uploads instructions to

said control means.

Said controlled thrust vectoring system may be configured to provide a
transitional thrust vector during a transition mode between said VTOL or STOL mode
and said forward flight mode.

Said wings may be located substantially centrally of said fuselage

Said wings may be located at a longitudinal point of balance.

BRIEF DESCRIPTION OF THE DRAWINGS
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Enbodi ments of the invention will be better understood
and readily apparent to one of ordinary skill in the
art fromthe following witten description, by way of
exanple only, and in conjunction with the draw ngs,
in which: Figure 1 is a sidg view of an aircraft
according to an exanple enbodinent. 5 Figure 2 is a
pl an view of an aircraft according to an exanpl e

enbagh®ithents 6 %rlﬁve%ttbﬁwﬁl Ky skdep uﬂ@érﬁbbd %z&h@I PeadilP WpsHrent to
the aircraft accord agtto an exgaﬁle enbodi nent .
I

one; uardinafy skl i therfrbirorR ths, follgwiag sifter) deseartiqna Py way of example

orasp@.aammjdneucﬁmmm}awng@n’acvmwment 10 Figure 5 is a
| an vi ew, of ircraft ac

h|d ta|I ordi ng t

és a é'ﬁ‘g SEMRLAP airgraf) GF@@“S’ Lap g eoﬁl“m?‘ﬁjg“e”?'
systmgnré ays apﬁnIVQ&beahta&Crbﬂ%lctor@ﬁ@ @ aH ®@nipte @nbodiment.
exa Vi ew 0

o O Bae L08R el S b B S 3G e lob s erayele

entliodirdentan exanpl e enbodi nent . Flgure 8 is a front view

of g8 GL Al i AGHAT IOl X%g&se% SRR 18U example

Fi gur di agram o
endmdpuerdr according to an exanple enbodlnent Fi gure

10 i efé QY% ﬂ gﬁ %@laﬂfpé%hgleﬁ SfHRL Rk ol%ﬂ'ﬁpﬁﬁtﬁ{ example

soft re accor an exanpl e enbo
enmiogiment.11 is a SI de view of the aircraft hovering

accqidlir@% [s0a %v@)&@m §¥st§ﬂ% e foad Fét%%rﬁeﬂtzadc%ro%g to an

si de Vi ew of aircrart noving forwa backwar'd
ex\ampleeemhv@mﬂtng according to an exanpl e enbodi ment. 25

Fi gWigurd 3 id & smes,l.é%@owth@wr&&ﬁ bhﬁ\gadaﬁemiﬂahd.bf@%m.ons according
accordi ng to an exanp e nbodi mrent. Fi gure IS a

t°§‘P&éa’UPE§\ﬁ7"l5’P imest-ai rcraft | n transition from VT(]_ to
f or wagutle Blid 8Rént view of the aircraft according to an example embodiment.

Figure 9 is a block diagram of the Flight Control Computer according to an
example embodiment.

Figure 10 is a flow diagram of the Flight Control Computer software according to
an example embodiment.

Figure 11 is a side view of the aircraft hovering according to an example
embodiment.

Figure 12 is a side view of the aircraft maving forward and backward while
hovering according to an example embodiment.

Figure 13 is a side view of the aircraft yawing according to an example
embodiment.

Figure 14 is a side view of the aircraft in transition from VTOL to forward flight
according to an example embodiment.

Figure 15 is a side view of the aircraft pitching according to an example
embodiment.

Figure 16 is a side view of the aircraft rolling according to an example
embodimert.

Figure 17 is a side view of the aircraft taking off according to an example

embodiment.




10

15

20

25

30

according to an exanpl e enbodinent. Figure 15 is a
side view of the aircraft pitching according to an
exanple 30 enbodinent. Figure 16 is a side view of
the aircraft rolling according to an exanple

enbodi nment. Figure 17 is a side view of the aircraft
taking off according to. an“exanple enbodinent. 5
Figure 18 is a side view of the aircraft |anding

acce .r@g18t & %ns@é%ﬁ%‘ ﬁ@b?%rﬁgﬁgndir@i g o?diﬂgg tJ) Zar@example

schemati c view of assenbly o alrcrart accordi ng

- emhodimeréxanpl e enbodi nent. 5 DETAI LED DESCRI PTI ON I n

an exanmPh i iedhi B iewRk é%hﬂrﬁﬁt&f aitet 50%%(}@&@% example

are conbined wth conventional” fixed wng or avi er

emtpginestr (HTA) technol ogy, to provide a hybrid LTA 10
fixed wing aircraft. Such a conbination exploits the
advantaaes of "free lift" fromLTA to reduce the

DA ESRRIRFION e ght (MIOWN to achieve practi cal
VTCL capability. Thrust vectoring together wth the
fixed wings allo effectjve for d flight . .
T P PRI S MoRGenG Pl (e 1Sy, atg, gombined with
cofvetipha fiafprvir@airi Huavie® rrh?mﬂh (EMA) eehadbgye it progida a biblid LTA
.15 Aircraft Structure Referri. to,Fiqure l..an.ex I
g i SR Sise ottt SfoRdne Byt of sRR A AR LTA o
reduocexthb | Maxirearh i Take 00 Waaight MITOV )dto baathievs eecddtionl VIGA. capability.
Fl exi bl e. secti 1 onsi.st a I :
TS e ahder lin e 30e8 OPRGR ) afihuet oreRE] BiRa i
cherastegstidsayoll G@urdhint theaprieresrtal Pravéxeminds applisatierhdamuych an
enfbolinfY s QRvSYstem 110, and tai |

Aircraft Structure

Referring to Figure 1 an example embodiment consists generally of two main
sections, a flexible section 100 and a rigid body section 102. Flexible section 100 may
consist of a fuselage 104 and wings 106. Rigid body section 102 may consist of a
system bay 108 that carries all avionics (not shown), a propulsion system 110, and tail
fins 112. The rigid body section 102 may be releasably attached to the flexible section
100, for example, by Velcro fastening straps through slots in both the body and flexible

section.

The flexible section 100 once assembled is filled with a gas at a predetermined
pressure such that the gas has a density less than that of air at standard sea level
atmospheric conditions (101.325 kPa, 15°C). An example is helium, which in addition to
its low density is relatively safe (compared to the flammability of e.g. hydrogen). The gas
volume will be sealed and enclosed by the outer skin 200 and will completely fill the
fuselage 104 and wings 106. The gas may be provided at a high pressure, for exampie
400kPa, so as to hold the shape of the aircraft during forward flight. External wing load
bearing structure 202 may also be provided to improve rigidity and transfer loads from
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fins 112. The rigid body section 102 may be rel easably
‘attached to the flexible section 100, for exanple, by
Vel cro fastening straps through slots in both the body
and flexible section. 25 The flexible section 100
once assenbled is filled with a gas at a predeterm ned
pressure such that the gas fas a density |l ess than
that of air at standard sea | evel atnospheric

th%% tb %Slalééi%‘oﬁl%? Of}égﬂ gﬁ%@)n gﬁlse h%o|u ht% éclldg%modate

| at Y
the amledqrcwarpbtrwtﬂx neytrahaiof aragyrdb leneryl ‘mﬂ‘* te‘ !‘ghurh}bmvwge ra)aout 1kg

B ELATE i 6 SESACA YT o By e

appouimatefy Riigs 106. The gas may be provided at a high
pressure, for exanple 400kPa, so as to hold the shape

of the aircraft during forward flight. External wn
| oad hefeisplpgry (19 in Eigureet ) 20b neipeleseibgd iHreTa SRt w@b respect

to Frgaré%vzearﬁd 8l hd msaage b3 B8 lgeheraMP@BndddLaiks o swraﬁszm and
fusel age. flexible sectlon 100 is sjzed

gemauhélat 8" ée%ﬁ*nﬂsc!%ﬁ gear $78IeM P88 n' R Miph cedtion P He geqerall
strbigﬁt( adiﬁﬁ/ng the n@ﬁiwalthelvmﬁn@frorhﬁé h&inRr The ftebleadiaet skih 200 of

[ift, f f
ne,3pgRe sselir 30 (i Gl b oo o 5P P By G pride
(PUB) mEte'ﬁbE 'ﬂﬁﬁ&llafjtge fari2d in thetcomplete Shape, tayr@wobeed in sections

n nore etal res ect to Fi e i
anf RS petline PoBnEul Teec, sty BT Frer b debAle spdions end
releasabty amnhedaan&@dblmdhnngeemeenblyy ﬁﬁewlmaﬁbg Iseldctat acharding

(0 UBRl FARe PR o BeheR G hg i Soigner ol 1y

€ nwj or umafor t he
hel i um The erX|bIe out er skln 200 of 10 the flexible

sec f Ml

0ol tﬁe@%}ﬁ@o{gc i o? i33ée ﬁ%%%@% QOQ %1af %ﬁ?ﬁ%{ah% tg efisure that
in tagenefch punciuie dediaiinnewid bghapémsmyfiw ¢Qﬁime1nh300 may vary in
sizefot biRple aRks P Righ SFLUGRPINRRIIRAEAL) Ha\%%él‘%‘# density of smaller

t oget her, or storéd as separate sectlons

comgRiAsalB| Fagh caeRrsinem may bs| femmﬂ'rﬂ@ma's\%'ﬁﬁpﬁ anpjpflated via

a Siellay BVl RSP afe S0 dintBis fééﬁldﬁ@&hbombg'rﬁnent 300 can be
desi gned pressure of the helium and maxi num ?
inflated Via a central connection for the pressurised helium supp but in case of

puncture of one compariment only that compartment will deflate.

The wings {106 in Figure 1) will now be described in more detail with respect to
Figures 4 and 5. The wings may be designed with a suitable airfoil section and sized
according to the requirements of the forward flight mode. The wing section attaches to
the fuselage and is filled with helium forming the complete flexible section 100. The
wings include a reinforcing spar to take bending loads from the lift generated. Other
reinforcing may be required aithough' for example dynamic pressure at 40 knots is not
expected to cause any deformations on the shape of the wing inflated with the pressure
of the helium. The wings may be located and sized according to conventional HTA
design. For example they may be located at the longitudinal balance point, such that the
plane is balanced during steady state flight.
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15 Referring to Figure 3 the fusel age 104 may be
conpartnentalised to ensure that 1in case of a
puncture, deflation will be mnimsed. Each
conpartnent 300 nay vary in size, for exanple areas
of high structural |n'portan§e may have higher density
of smaller conpartnents ch conpartnment may be
fornmed of internal walls 302, and |nflated via 20 a

- one %yeﬂé?ﬁ% %m’gﬂo'é@ %eérmge%ﬂglg{urélﬁog% 388 I?/\/:FI hb@ be descnbed

f ashi on eac t ment ted
W'ﬂ‘emﬁlieaietﬁilmiﬁlég’ﬁ@ﬁeﬂ@ Figtireed. pF@'ses(amp@éhle ﬁféllqtmrmnsaypmlb}de a left

WIhb'tsethEnQﬁ%ea%seiéb‘éns?éc%r?‘ﬂr@é ali' e rightRsH, téﬂ%ﬂ&n Q'iuly Etat!ﬁ”sectlon
mpartment w il deflate. The win g In Fi

mw PEF detachable Terss e o and mey ke p %ei‘?f“?'@@ﬁ '“ﬂ (5””5 402

in@%ﬁbﬂhﬁ %‘é:eﬂtaél@ d08. EABE s¥dtiBE T fRY mag nﬁﬁﬁib%@%lly\’ekten&ng spar
sectign and sized accordlng to

bR A9e RGN BInaY T SBF AR 8 TERGHE 4B TR hiapd members
4(&emdr®iamb!ba3’éhﬁ%ﬁ&tﬁm haebé Wﬁaﬁhﬂ@@r@ orh %tafﬂomo‘éﬁm%lfehfor high
ng, the ¢ ete exi bl e section .
i G PRI RI S oy LA R b oMY B Eslagepiia shion
to ftneowingh @ndl/of fusgeg@r Ebdean@]é‘l &vo hooki arfddosp fagtemey sbaps may be
reguired h.for .exanpl e dynam c pressure at 40
arﬂngtﬂge r"éddﬁe?f ﬁg&%gg"ﬂr&? to cause any deformations on
t he shape of the vvlng inflated with the pressure of

the F\tbgérhrgﬂ EgSreV% qﬁ% Eﬁ_ &J\a?/ éoege %ngggrltrﬁgrﬂahsied to ensure

accor onven
thathie pasesyf atmmbtumﬁeﬂatlan wiilhize a‘nmrrg:sedj dEmti cdnadaameet Pyl may vary

in %Fﬁ%h ﬁ&rk@%mﬁﬁﬁearegé i (’ghsstnﬂ:'t C:ﬁ% géﬁéeniga? taad ¥ qi‘-tafatdgns:ty of

extern earin struc
sn(aﬂ@lzwrwanﬁrrmhe Eaich/\mmpafmrtbénavel@e: fared of vitemahwalls 502, and

infRdRid 2 Whi-Wa GHIGE ﬁﬂﬁ@ trgQ'Pé;I'fviwﬂg gp4. For exanple the

structure nmay I nclu W ng section 410, a
fusel age section 412 and a right wing section 414.

EaC tIReSI?eﬁ‘ﬁr‘ig &N Figiy sbend @lb@cm §ecft|6:9 Mok N oRHEL oMl for the

% attached for exanp ocking. pins 402 5 into
Vaﬂ%‘fsc afgetactmishisc ped 42599“'% H‘”g%ct T Tigi gAY Segijon may be
marifdctifled Frainerigid byt ﬁg‘ﬁtﬁé@hﬂ"ﬁigﬁ-ﬂérﬁ3|tyﬁ3§mefo$ 8@ ple polyurethane

n i na tendi n [ rs and cr,0
Thg e bbby 167 5 e b el FrroUBE fn Bt DRw T R prapinately
thersamud aicithusiseathdf axtemddiae bajriyontiasiength bothe Misglagertiogi di ty
and strength and | ow wei ght. The spars may be attached

in a rel easeabl e fashion
The system bay {108 in Figure 1) will now be described in more detail with

reference to Figure 6. An example system bay is shown including provision for load
attachments. Receptacles in the foam are made for installation of the various load
attachments. The receptacles are of the same depth as the attachment so that the outer
surface is flush for good aerodynamics. Example load attachments for a surveillance
platform configuration include a flight control computer 600, surveillance camera 602,
datalink 604, fuel or battery 606, propulsion unit servo 608 and slots for fastening to
flexible section 610. Each attachment may be secured by friction fit, glue or a
mechanical clamping arrangement. Cabling or wiring can be accommodated through

tracks in the foam.
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'examplarfg@h%w ca@am

to the wings and/or fusel age. For exanple two hook and

| oop fastened straps nmay be 10 around the m ddl e of

each of the wings. Referring to Figure 5 the wings 106

may al so be conpartnentalised to ensure that in case

of a puncture, deflation will be mnimsed. Each

conpartment 500 may vary i g si ze, for exanple areas

of high structural inportance may have hi gher density

of r . : : :

:h$ F@gfg '{’ %{%‘%ﬁg@q‘hg g?é;ér@ gg’ﬁ?sgﬁg&e?&;ﬁgﬁg&ﬂg%g%n landing

COOﬁlléOlWaiﬂr waoRle siionthwing o equghiseaapnditiong A lileT@&% My be teleased

froﬁs %&n Bay 108 oldr%h %ngagxs.té 4l RO z..l@%o@ 'fr%‘{/' tﬁsf§ bEPAHALErRY and
various | oad attachnments and ogu si on

atﬁaﬁhquto “arvigch i78# anBbrigrosad ¢ Pon Theyvingd 798 isriisaroReriacig reel in

thé BirdRaft 7@ WhilkUh ViTolhkowl ght  hi gh-density foam for
exanpl e pol yurethane. The rigid body section 102 may

be generally rectangular in plan view of approxinmately
t he FeaBomal Bhh @AGcENENte XbqEIthd Nee BRjsyhtt ¥g @briehe a non flush

| ength of the fu age 104. The,system ba 108 i
oI Breg)be, fenHireth or SXarEae & REBGHI (AP S LA aycbme shae
widdow &f ﬁrfofmd@ friom thie glurface for Ale encaimg| garsy adtie i enginl Body of the
rovision for |oad attachments.

| caﬁ&ae'ﬁtegg?sgg 0 ﬁ'% f‘ﬁaé"‘f oam are made for installation of

the various load attachnents. The receptacles are of

the e‘?‘éﬁnﬁ?ﬁ? tl'-{g'.ﬁéc' fé Ifh% g%&afg,&ﬂegﬁste%) Wﬁrtxt‘:g@p? ult) %Ill Il Jow be

surrtace aeroaynam-cs
dea¢ribad immntesdeftail The S'ISPPUISIOh lspsierns mam ket sed e promifle gqmtecﬂledﬁhrust

vk 8 0Pl BB R il 8 oo
unp B8P unasintsd amthe lefeside obigd hedy sacters 102end are éwpnlgwﬂ @init 806

: m{)dn% Bh 8he ?@H 983 %Q'JQICE%S&B/ gé&i%ﬁ WtEaﬁﬁyprgﬁjlﬁﬁF Whie Gnay for

friction or a mechani cal
3%3936

n & PFQP@”%"awao‘é*t"a% é*aﬁwﬁ@mﬁ 8@e. a prime

mdvaF BHERY tﬁerfaﬁ |éﬁd 'd[]ctln'@etlu(e@lﬂ'gl thé fibR flohDtheSar 880.1 €LANS rfms 804
line system?7 IS prow f or recover){ in dlfflc

arg providRg on mt%nseﬂ?so epelt CasNgRN2e AlEPERE AN 'Grd“P'H!Qgch'Other

. cofifPdlled 0étlveetBing May b8ase2 may be rel eased from

system bay 108 over a landing site; and the line 702
. may then be recovered and attached to a winch 704 on
t he The prime ni@er meydonvexaaiple/Bdiuds atdombusiparenging, & fetioeélrbine

balsgd engine or an electric motor. Fuel or an energy source for the prime mover may
for example be stored in or attached to rigid body section 102 or to each unit. Each unit
may be mounted to the rigid body section 102, in a rotatable or pivotable configuration.
For example a rotating bearing with an axle connected through a gearing to a servo.
The capacity of each propulsion unit will be according to the MTOW in VTOL mode. For
example for a MTOW of 6kg the propuision units would be capable of at least 60 N of

maximum: thrust.

Control system
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5 the aircraft 708 while in VIOL node. For sone | oad

attachnments requiring line of sight, eg canera, a non

flush rmounting may be required. For exanple a

pan-tilt canera may require a donme shape w ndow to

protrude fromthe surface fqor the noving parts, wth

the main body of the 10 canmera is encased in the

foam Referring to Figure 8 the propul sion system (110

in I ﬂﬁﬁﬁ [

TheF‘}pr g‘é@l]hé% g‘ﬁﬁ gksté@%flﬂnge ebe ¢k 51 gdiH%P{TEér?bcgﬁ'ﬁﬁél{wnted in a
aviasvesr isiest sh¢wm§chemﬁélé@fwrln rﬁJQUanQ a?heewmm of &b aieraie vl be

atiRaths SOy R Flight @J’oﬁtr&rc%\‘d;fé@éi‘(F@@Pgdb" R%h&b% seRsors for
unit 808 nmounted on the left side of

sepgipg i figitt roparagiersope 3ieBpRs: &eaﬁmanatt'tl@e e rﬁﬁwﬂeeweonecessaw
febdifack 'fcghlﬁe pcdao pfiot! | 'Tﬁb qtd@ﬁ%vs@%bd)rﬁfbl Qd Rais Eﬁﬁtf!;ltion servos 902

opul si on uni le inc
arg’ tf‘g%ﬁt'eo?orﬁf’%eqoﬁé? CSUEP' \Xh"et maﬁn'ftﬁ'é %‘Qs‘?“ﬁﬁt'%b‘zf th% ”HI"‘FH@CWS
THEB4RErY0BS Bshnbhed tadhch Mibadieghbi gavedi recting the flow
fromthe fan 800. Control fins 804 are provided on
the outer side of each casing 802. Alternatively
var i Tkl REC ueliingudera memery st&%g@prfep&igl'a?dnémﬂlgb‘tfmassmn plan A

wijdes Sl BB ratio s oyl i CBuBRy SR e Gro i o and

the a'gd:raﬁa Sensom detaelcktaraurSpeudtmd GIFB eb-ondinates earebg jrasmittekto the
ri e
orb e shBR: J; 4R oH5ene s ¥ 18U "PuPbBE e pRad now
ﬂMQMﬂmammwmﬁﬁnnﬂWhmeﬁnmumnmﬂmgmrmhmonc@rgeﬁody section
102, in a rotatable or pivotable configuration. For
exanple a rotating bearing with an axl e connected
t hr dunggraspigeembedimens o fligbvmission Plea wagsseing yilbfove be ldescribed
in Qﬁcgg @eﬁinl%trpmféremel ﬂo th@ flﬁﬁrc%/é*bﬁgmthgﬁrgelowﬂ/g Fec\hGldes a

exanpl e he propul si on
Progeaspey \Né(m @%ereﬁ%Wﬁbloég'@}fdeat'atlt‘é@sta"@ee?@ éhd hpadingusiata from

oribBéﬂdSGPs 3.%369 %023 lotserskRrEBr mEhhamg%IﬂhG&b ﬂm §i‘1/c§1t RIV60foll 1008

exarrp e enbodi nent can

angwawnﬁoag o thenRreFRSRAT @@ﬂéﬁﬁ%m@gﬁﬁ 9'r?rﬁﬁ maal "agd atfjute. The
priddsedrithh SalisBethal datd tafdetehink th@st vectors for take off and landing and

to navigate to target locations. The thrust vectors for VTOL mode 1012 include yaw

1014, pitch 1016 and transition to forward flight mode 1018. The thrust vectors for
forward flight mode 1020 include roll 1022, pitch 1024 and transition to VTOL mode
1026. The direction of each of the thrust vectors are then supplied to the position servos

to rotate each propuision unit and the magnitude supplied to the throttle controllers.

Operation

The example embodiment can fly with conventional wings providing aerodynamic
lift with additional static lift from the helium. In this fashion the example embodiment is
able to achieve the VTOL capability while still enjoying relatively conventional forward

flying characteristics similar to an HTA aircraft. For example efficient turning and altitude
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automatically operated by a Flight Control Conmputer
(FCC) 900. A nunber of sensors for sensing flight
paranmeters eg. airspeed, heading, altitude etc provide
the necessary 5 feedback for the FCC to pilot. The FCC
provi des control signals to, position servos 902 and
throttle controller 906 to &®ntrol the magni t ude and
direction of the thrust vectors. The battery 908 is

co%ﬂglnrﬁggs %Q atcﬂ|e9éaocgy ‘SQ r?eaiacp 1tc91‘mr’g\feﬁ aﬂ-@ﬂg\ﬁ%%&vely, which is

tori

QWﬁfadjhmtrﬂVg@meW!m %ﬂﬁlvefAlonaid- \Aﬁal@rﬁss dat al i nk 904
provi des two way communi cations between the ground
station and the aircraft. Sensor data |ike airspee

and Aspadng-te aaienanals egiedinent therssaetive pasip mades otgﬂ'ahdn\:iTOL

arditidiaR figHih Duihg BB® Hddds! SRy WettRnsifich ISHt@é'é]’dth@@éﬁn’b@éé @bntrol
can upload new flight/mssion plans in real-tine for

m%\\hﬁ’ﬁ Acieved |b2§1 H’t"”%"%‘étP‘HiQ @ﬁ%@’égu's'% U (é%%\'i‘d'—l'%"e 1).
enbodlnent of flight/m ssion plan processing will now
crib I.n nDr det ai | ref rence tq t .
¥ ol i St fhe WoUerbUpised Frtranuward 1186 to provide
veﬁ_fc@bﬁﬁ&jgrhoizgﬂ% nm&tgureecm V@mdvéﬁ@mhﬂﬂaghlleaééillthmﬁenng in VTOL
aj rspeed a eadi t om ,0 ar | sensor
milo 3 Eariioronah 8% f@bed: ol TGS iR tED Bl the same
dirb@lﬁlﬁm In dligurd A@B to ancdvey backk@ids whileowtilt heveping de dS@L f@de the
en t ' f [ 1i titude. T ,
oS s IR oRelER iR 4207 kOB Yo ik e el o f Fioure
13ade yaw @ftfduring hixeerio§ in AHaAL hredel ithregprapidsion anitsawvé beth eotated 1300
[ t t
s calf S 6 o iSRG 96 G oI, Rl 130 v
yavorigit retring ingveringod éJTmlmodEHbe mmnubtonv@utsmfg boty rotated 1302
asgﬁg'}@ﬂ'rcgll)f Witd Bl 10 A8t thR7Rd | e médghf @i ﬂhba% pitch 1024

transition to VIOL no |rect|on of
each of the thrust vectors are then supplied to the

POSIiIk IFRflreS €AY Bring2he ANSIRSRERJIE N PTOPW ﬁdr@é!-dbfr@rﬁ n#ied the
t he rmgnltude supplied to the throttle contraoll

pl’%.@ﬁl%ﬁ poits agdote A9 tonssiar teg, thrst from yerw;atl Ho the d;rectlon of
fligh@NiEMGureNak thid tmlltsﬁl? %Vcicom;iltﬁe a\erbmélymgmq?odﬁckﬂé ipfdpuléidhtunits
ona atic |1 rom.:;t hel i um A .S .. .
arg g@'% "BF?tGEQL% @’Qrﬁbﬁ@féh%'m’ﬁe’ﬁ ¢ drggiea ‘%fépﬁihi‘%\fé‘??%é% n
forviafd_flighipthibi grogusiovh Lihies a?rél mtatm;mﬂgcmlglamﬁl srrablyaneously down
tiQ war d A eristics si
15p8 8 e 4o S’Pr]ﬂ Eigpre &%? a{ﬁ% g PR rﬁ'”'ﬂ1 i fptated
syairetricathe ah@ simultaneously up 1502 to pltch up. In Figure 16a a left roll is
achieved by rotating the propulsion units 1600 asymmetrically, with the left unit
downward and the right unit upward. In Figure 16b a right roll is achieved by rotating the

fans 1602 asymmetrically, with the left unit upward and the right unit downward.

Referring now to Figure 17 during take off the propulsion units may be operated
to full power setting in VTOL mode 1700, with the thrust vectored upwards. The
combined lift from the helium and thrust from the fan will effect lift-off vertically to a hover
1702. Once off the ground, for example about 5 meters, the propulsion units will

" transition 1704 from VTOL to forward flight mode by rotating the propulsion units forward

and full forward flight mode 1706 is activated once a threshold speed is reached.
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control may be achi eved by banking and pitching up and

down respectively, which is generally not avail abl e

with conventional LTA aircraft. According to an

exanpl e enbodi nent there are two basi c nodes of

flight: VIOL 5 and forward, flight. During both nodes,

and the transition between {hose nodes, control may

be achi eved by thrust vectoring of the propul sion

units (110 in Figure 1). In Figure 11 the thrust of

the propul sion units is vectored upward 1100 to

pr o\Hudeg fermard fight niode afroexmfereimbgdimaﬁrt Figyuprerate sbefween a
mlﬂﬂ"}{ﬁn ;S’é'e\efa?cﬁlsex%'pie%(ﬁkﬁclte giHaQQ')u' sﬁégg-fol%xgﬂgﬁ dchhots.

propul’sion units are rot ate or war
Thei opgratiag ediiudeydyring: faevasd Might mOﬂeﬂayolw beiweﬁl Guiteer pltigide, for

exh@pROMR0FBGK ¥R dScaMily | Mitsdd, dr dxagle MO' fBetVEQ&mBT@%eratlonal
the prop ulsion units are rotated back

ifnutemn%ﬂm%mvenwemﬁer%ﬁealwpvsimwav Pﬁ lrmprem%bv adysting or
oplifisiRthé Brebsutt bf the HRRYR Ghs Buring opéfdioDde t he

propul sion units are both rotated 1300

asymmetrically, with the left unit backward and the

ri gliefdtivg ncfv@fd’ﬂagld‘e 1Brmuﬁhgglah@ing,abe prepdiBioll anitd will bk operated to

duri n n VI | sion units ,are . .
deftlett 4B $nd SpsToard Tha deried, S T g Peshoig s is
redcbethaiied papdisioh antts ghd trarmttonbdid BRombakk ihte VI QL Ineda4b achieve a

he traﬁﬁltlon t o, forward

el et bR sl Kool Al 1y FBAATS pipBpbiir

- untthis thdw skotly Feduced antil ieeh dbent he di rection of 20

flight. In Figure 14a the transition is conplete in

forward flight node the propulsion units are fully

r ot én edlitadng @Rplicetionsc fasrexamelet hmaytbe advantagdduselotdllon aspembly
anEI ngln%ntlngﬂ ézd %Hrﬁa %l%?e 'tﬂe sfegﬁdés@rﬂ 5' Fegnﬁdt I§}8lume An example

units are rotated symmretrically and
er@iomemaﬁembg [disageamrbled 5K kibsedand Heflpdadhfornn Fi gure 15b
in forward fllght t he propul sion units are rotated
symmetrically and sinmultaneously up 1502 to pitch up
I n Befaming toefodre| 9 assegply may E%a%ﬁ‘(eé'\/@dmﬂys"‘?&?t df*.ﬁ*@ire 192

thd st ﬁrn@péé!cﬁbr@mgntﬁesfu%@@@e eewmem aad Iright Wirlghsddién 414 are
left unit he right unit

. mﬁtﬁr"sﬂ e 56 vzéangsr 31 oie ap3 isdage {94 ERAFUIRY- ”Eﬁ%qrﬁdgg fie flexible

seef:tﬁmS1 @G@%f&%ﬂnﬁﬁﬁ ra prakdurisedvhelunt Beurtefl 900 nid a wpkarido2 in an

7Sl B G Blte Siehio R85 5 ep 070 hiirutolly Rarhb@ biea. 1n
annp@ f % ihd tai%st‘ld 2fand> bttqmbme rfosetahipiegby locRiffigobinsoe@t ibf0Batching

. red r The
reCfelpE) r%eP goﬁ 2(1 hsreﬁté P ‘}Q@ ﬂjl'l f?ém? 1&P {ﬁglfﬁﬁ gl}efseclﬁon 100 is
attheHed-toftfe ngid tbpdyabdeqtlotl d 02 withvreok and loop fastened straps (not shown).
Dismantling may follow the same steps in the reverse sequence.

Applications of an example embodiment

As a Naval Surveillance UAV, an example embodiment can be deployed from a
ship with a Heli-pad. Dismantling and deflation will allow stowage in small package. In

rough sea conditions landing can either be achieved by the winch system previously
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1702. Once off the ground, for exanple. about 5

nmeters, the propulsion units will transition 1704

fromVTOL to forward flight node by rotating the

propul sion units forward and full forward flight node

1706 is activated once a th{?:shol d speed is reached.

11 During forward flight no an exanpl e enbodi nent

may operate between a m ni num speed for exanpl e 20
deg%g)%g t IDﬁeﬁin trﬂ?%ﬂgrg‘é? dfiﬂﬁﬁq (I)S]; t\%{é . aé%gaﬂlé wng-l;gfﬁeval
P%@P'Wé@ntha fiexiblsr sedtipn mﬂjfebe ﬁ@ﬁigll’becbk?aﬂ?ﬁte)l”l@@vﬁ @étleasaﬁautral
buBydriel | ih Wkt t'ﬁ!lébdg mnﬂﬁaler%ét'gm&estl%%% fittle ckAPR! &nbodiment

operati ona Fimt at| ons i nclude anbi ent tenperature,
re‘i}lcﬁﬁéW'QW@"Wﬁ?"O@éeﬂWEd by adj usting or

optimsing the pressure of the heliumgas during

operation. Referring now to Figure 18 during | anding,

t he ASroidFash W@'%”WF PAVise %ﬁ?@rp@%‘a ?%’“e'itd’a” be portab'e ina

dgsﬂégg@htﬂécagtatel&mmmidhm rcem@bnéﬁf@céraw trBfsp2He@ in d B&skpack.

ce a threshaold. s eed | ﬂﬁhed thdeﬂE@@PU|S| on units p

S"HP@ JsrelARY 2N Hisa2dpg tage & GSITHER /Y 2N

rellabheeﬁpelﬁ% Agy p@mﬁpltﬁna:te &hﬁmtarﬂ'y replaiéd irofhe fipldwitt simple
ower. to the propulsion wunits is then slowy

pa*,c@@gé% HeRPFS ouch down. 15 In nilitary applications,
for exanple, it may be advantageous to all ow assenbly

and dismantling, so as to. store the sections in a

Advarieed of 8k e ¥bd e enbodi nent may be

et and deflated form
Referring to Figure 19 assenbly rray be achi eved in
20 the
4308 B0yl Paigh®ites Bives Sominife 1 ah iR TESke At of
coriviettianag fikeds vilgl dedighy ellowliite maren gaylda@ﬁoraamﬂuf’ame |capacit¥ 0% cubic
meteerS&elfeltlllgvel %yp%sn ago%?llé@( ac?flb Iéfg hte Wel %In%l le Fe%g&r%gcg 40%9&3 and
15%Cvahe§re£902pnowdad1 by thet heliumedah atso fteﬂremﬂb\eeﬂrigl the %cstlrmwred

o oy AN B P 6 O B Sl o

atr@ry | dbkifreg I;ﬂu allowsdighter Aiglt theretone n@wsgmlﬂgel@@ppwre@crq@m the
en«t.llﬂ'aﬁ&e Tﬁh&i 990*9(9‘% 216 bOR ahQdrective VTOURRdd 24 vid %s Fn efficient

['exi b section 100 1s attached to the rigid body
fory@@tfligmrrmz wi th hook and | oop fastened straps (not
shown). Dismantling nay follow the sanme steps in the

reverse sequence.
The compressible flexible section may “absorb” forces during crashes, and

punctures may easily be repaired by tape. Also, because the flexible and rigid body
sections can be separated as independent items in case of damage, they may be easily
interchangeable between aircraft. The manufacture can be relatively inexpensive

allowing a relatively low unit cost.

Operation, assembly and dismantling can be quick and easy. There is no
requirement for long runway for take-off and landing. General handling and operation
can be relatively safe with no exposed rotor blades or propellers. Once disassembled a

small and lightweight package can be achieved for either storage or transport.




‘Appl i cations of an exanpl e enbodi nrent 30 As a Naval
Surveill ance UAV, an exanpl e enbodi nent can be

depl oyed froma ship with a Heli-pad. D snmantling and
deflation wll allow stowage in small package. In
rough sea conditions Ianding can either be achieved by
the wi nch system previously 42 described. Di tching
into the sea if Ianding is too high risk is also

possi{ mllebémabgre&gfeﬁ' gy er: 915 lltéldelnalﬁe taE@thfa ﬂﬁfngto%s variations
section nma ne tO f oat or acnhl eve at ea
angét nedifi ca@g@g/ arayybe maget tor thepapresent inventionl asmehewrn ic example
ertdaHRdHE SiithButt &Epaﬁ?ﬁgermrﬁ tﬁmiaﬁ%t %P%opé %P' HRERvERh ORI BRbadly

mal nt enance require Land Base
desgfibgs) | Th%ﬂwmwaﬁd@ﬁaﬁﬁmr% té?fﬁ@& e Re cersidased ihatlirasnests to
bd ifusfrativll SRISTRRIRGsSt ate and with |ight wei ght
conmponents can be transported in a backpack. Sinple
assenbly and di smantling together with a rugged
airframe can ensure easy and reliable operation. Any
puncture can be tenporarily repaired in the field with
sinple 10 patching of the puncture. Advantages of
~exanpl e enbodi ment The structural weight can be | ower
conpared to an equival ent size aircraft of a 15
conventional fixed wing design, allow ng nore payl oad
or endurance capacity. 1 cubic neter of helium
provi des about 1.1 kg of lift at the exanple pressure
of 400kPa and 15C. The “free |ift' provided by the
helium can also help in owering the thrust required
“for vertical take-off, enabling a smaller engine to be
used to power an equivalent size aircraft. The 'free
lift' allows lighter flight therefore consumng |ess
power increasing the 20 endurance. Thrust vectoring
allows both an effective VIOL nbde as well as an
efficient forward flight node. The conpressible
flexible section may "absorb" forces during crashes,
and punctures may easily be repaired by tape. Al so,
because the flexible and rigid body
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25 sections can be separated as independent itens in
case of damage, they may be easily interchangeabl e
between aircraft. The nmanufacture can be relatively
i nexpensive allowing a relatively [ow unit cost.
Operati on, assenbly and dispgntling can be quick and
easy. There is no 30 requiftenent for |ong runway for
take-of f and | andi ng. General handling and operation
cEimde relatively safe with no exposed rotor blades or
propell ers. Once disassenbled a snmall and lig htmeN%
1. pac Kageirasath cofiguee fev atl lgast acYartingt TekaPHEgndokanding (VTOL) or
Sttoﬁal%ie fﬁandjl.%nblhg YE'H)L BRo APRGELOATRE gt rﬁocfeetfo?ﬁ’pﬂlsmg

skill in the art that numer ous vari ati ons

rmd.affue%t@sleoﬁ@wﬁw sticHifle rctugingrat '%ﬁsééé?ﬂ“'q“nﬁ}'@ﬁt"t"@rﬁ gasata

prétiied dle@XAPl € enbodi ments wi t hout departl ng from
the splrlt or scope of the inventiogn as hro

des & ilgnst twor fpeedeWiRap IPECVIdIDL AR TRENIEENIG dUt*'P%F%WBtdef"gtttdmde
atlBEhaab o Miighsled Witlnbdid i28RGEIadt 0 5 be illustrative

cggﬁ?gﬂﬁé%ﬁé{?&g%gqegé&)aN pﬁglsgﬁn sél e % fi%%[%[ng a controlled

| thﬂuét’hiﬂcfmgng W’ﬂr}t cOﬁflguSMbtprJ\&i@a sligstanidiybhantbangrfsbV¥edtdr during

oot Gt PR spbdiony Biirofalind y8ion Byt fosfAe momt

méddl ed with a gas at a b5 preselected pressure, at

| east two f.ix roul di f
dur gt VDR S A OB MBS ALL BroBSiB g efeclat Suoh,naysei
gasiat baig @r@ebawlpa@urmimimsaid éastage hes praspaihysliesmthan that of air
| age and including a
at g%h{jérrgl)sleg%ga eﬁ@é%gfr'tl}éﬁg system configured to
provi de a substantlally vertical thrust vector during
2.10 WhQkirhsy 2d Q\g Bﬁin q é&H?@E.éHtésaéA gnh%rmhé@%ﬂhl Vehicle
t hrust vector urlng ormard I ght e erein
(USY)-d gas and said presel ected pressure being sel ected,
such that said gas at said preselected pressure

within said fusel age has a density |l ess than that of
3. i r An aircraft as claimed™in any one of the proceeding claims wherein said wings

including at least a portion filled with said gas .

4, An aircraft as claimed in any one of the proceeding claims wherein said fuselage

and said wings are formed by a fiexible outer skin in use pressurised with said gas.

5. An aircraft as claimed in claim 4 further comprising a rigid body section, to which

said fuselage and said propulsion unit(s) are attached.

6. An aircraft as claimed in claim 5 wherein said rigid body section is releasable
from said flexible outer skin and said flexible outer skin is deflatable, to form a

disassembled state.

7. An aircraft as claimed in claims 5 or 6 wherein said proputsion unit(s) comprises
a pair of propulsion units rotatably or pivotably mounted to either side of said rigid body

section.
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at standard sea | evel atnospheric conditions. 15 2. An
aircraft as clained in claim1 configured as an
Unmanned Aerial Vehicle (UAV). 3. An aircraft as
claimed in any one of the proceeding clainms wherein
said wings 20 including at %east a portion filled
wWth said gas . 4. An aircrd?t as claimed in any one
of the proceeding clains wherein said fusel age and
said wings are forned by a flexible outer skin in use
pressurised with said gas. 25 5. An aircraft as

8.cl ai fvedirgraft a3 alpimed in g gy whaseip sidi aeptralleditaugt Yastpying system
secCtddibrisihg Whi ch sald fusel age and said propul sion
unit(s) are attache An aircraft as clai ned

n
cl ai HPEr ghratuaters @&?@heﬂ. tgisaidyigisl bady sertian. each gend s te rotate
o:f;f\ﬂmampdctwe%éidmr@pm%reﬁmﬁé&&dag% g abstrd] kiNalbay out er

skin is deflatabl g forma senbled st

7. APk mearsPradding Spide@nirgl S&Q“élsntg S§ chgatgy Q\ﬁélcé‘?'ﬂ'“g to pre-
progiiafh nidapsttusiichd tol Prdvide JsaRiudptrolRa Shrust vB&ofinddf

propul sion units rotatably or pivotably nounted to

either side of said rigid body section. 15 8. An
9.ai r cAraditcrafisaczbmiirEd ahYI oi:maipmcé’dim@ elaa'isTuﬁ[@éerompﬂﬂng) Hdiréfigcing

mbAbHS e budt g Wi SRR 3R B Bt Bl the, gynamic it

dwinp forgarddtipht cmodet at e 5 or plvot a respective said
propul sion unit according to a control signal, and
control neans providing said control signals to said

1Gct Ut airesafaacorditiartg any opthe prasedigyg skinsdwhersinrsaisk fuesiaget and/or

sdid \9¥1 ?trﬁﬁﬁsg HeP bt %%Iatbm’z#bﬁipaﬁﬁlgh@r Ing. 9. An

alrc according to an he preceding clai ns
further conprising relnforC|ng 10 nmenbers attached

11overA,; Bifcra Q&ﬁ;rduﬁg ﬁ)UQrHPEI&n{sh&?td% W{H&G cbzﬂﬁﬂsugé Qgﬁnﬁrﬁlﬁy of load

ynamc lift during forward flight
at@"h‘@?%ﬁﬁ hoised 3tdin @CQWW'B‘F“ $aikrigid Bedrestort| ai ns

wherein said fusel age and/ or

12.  An aircraft according to any of the preceding claims wherein said propulsion

unit(s) comprise a covered and/or ducted fan{s) driven by an electric motor(s).

13.  An aircraft according to claim 8 further comprising a plurality of sensors providing

said control means sensor data including location, aititude and attitude.

14.  An aircraft according to claim 13 further comprising a data communications link to

'a base station, wherein said base station receives sensor data, and selectively uploads

instructions to said control means.

15.  An aircraft according to any of the preceding claims wherein said controlled thrust
vectoring system is configured to provide a transitional thrust vector during a transition

mode between said VTOL or STOL mode and said forward flight mode.

16.  An aircraft according to any of the preceding claims wherein said wings are

located substantially centrally of said fuselage




said w ngs conprise a nunber of seal able conpartnents.
15 11. An aircraft according to any clains 5 to 8
further conprising a plurality of |Ioad attachnents
housed within receptacles within said rigid body
section. 12. An aircraft according to any of the
precedi ng clains wherein saf® propul sion 20 unit(s)
conprise a covered and/or ducted fan(s) driven by an
el ectric notor(s). 13. An aircraft according to claim
8 further conprising a plurality of sensors providing
17sai d\ncaimstafiodcopslingsto sl A6 whetedn Baid Windisrage logeatat iaba longitudinal
mﬁ#%}ﬁg%gﬁand attitude. 25 14. An aircraft according to
clairm further conprising a data communi cations |ink
to a base station, wherein said base station receives
sensor data, and selectively uploads instructions to
said control nmeans. 15. An aircraft according to any
.of the preceding clainms wherein said controlled thrust
30 vectoring systemis configured to provide a
transitional thrust vector during a transition node
bet ween said VIOL or STOL node and said forward flight
node. 16. An aircraft according to any of the
preceding clains wherein said wings are |ocated
substantially centrally of said fuselage 16 17. An
aircraft according to claim 16 wherein said wings are
| ocated at a |ongitudinal point of balance.




