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DUCTED FAN VTOL VEHI CLES CROSS- REFERENCE TO RELATED
APPL| CATI ONS The present application clains priority

wo c@aio298) Provi si onal Patent Application No. PCT/IL2006/000032
60/ 642,097, filed January 10, 2005, and incor porated
herein by reference inits %nti rety. FIELD AND
BACKGROUND OF THE | NVENTI ON*The present invention

relates to vehicles, and partl cularly to Vertical
Take- O f and Land®WgTENTFAN VI %ﬁﬁévi ng

mul ti-function capabilities. VT(]_ vehicles rely on

di rect threRbsS REPERFAE T6RELNTEIPAPPEICAHIONS! ed
downwar dl vy, for obtaining lift necessary _to support

t he vefhe| present t hpplightion otaips dpriqréy efipmt \Lhas Rypvigrpegl Patent
12:&1% lneﬁ? r@%&? bk 95’[91513/31 OA’Q%.’)G Fntf ﬂb\ﬁﬁioga@éd 1¥reih IB? reference

over is carri direct y‘rotors or
mpfsapmiefyer s, with the axis of rotation perpendicular to
the ground. One well known vehicle of this type is the

rount od abaVELDHl T BH EROERE) OF RENAVRCAE T O

vehi cl'gg ﬂr@deﬁt PRediollitlhict woleehidlesp aag pduhaﬂam toaVeracse Take-Off

th ted f talled
antHsmais (Y FOL) s Qanlit S CGRCBMES o1 o her

types @’fOEaGQﬁ(l[l@s (Qy%n Gt Gfudtatsh, pHpsllds td’ierJtd)r@Wduected

of air ace inside ducts. Sorre OL vehicl es
démumdlasfot hbtaimgzlyﬁ uscwsq@r}oﬁgeﬂupm thgavghisly intbe pir-ghdawy different

5pe el POk o bies RIS AR siore P hfc? b FRRECT B B bher i

ceﬁ}ﬁédfﬂirédlyfl@/ ot eorppropmlefse fwithxihs gxéy p’émiatmml mrpdzmildlhe to the

ground for_ vertical keof f an | andi d then
B i Al KO BIe i iy BoP 8 tOF SoaRtaHial BCobtey Hiuph ietudes
a\"l?%b Crbﬁ) d%f SRRL [ BE Seha! fﬂ%l&g@aﬁtﬂerﬁész@m{rﬂlcléﬁxﬁy on a

[ nc aer odynam c defl ectors ins | ed behi nd
mtultéu@r @ﬁJBbp@lel'S/\ﬂﬁtm‘ecmﬁlpre@xpoaqm (e plpeted fansh orfipgglied inside

Iy ca ﬁ? FhI§ (ﬁ;&/%&b erg\ﬂ{eg% %Egle (tkgté dgbaték%‘fggﬁe\pgére the flow

oD Elr ftﬂd&ﬁ phice paidecdirts. Somal VHOhwelitles! (suok iasl¢hedWeX23 use propellers

d ct an wer ac e f or wa
hii\@lég mglf a::fley fotat[qﬁ\?x%qoﬁtag)g%ua ga ?leggeﬁé oggﬁ Iwe{hgespe% éo the body
o%ﬁ'vﬁﬁhle %@meﬁlclé nbﬁﬁall@' lﬁﬁ?ﬂl@ Er&{%ﬂ& axid perpradidaiapto the ground

I C q%%ucts ilots located to
fqrh@rtwld@keqﬁf alldh]én japd ghen; it 'thﬁ @fQPéH%TraéFS fopveard e npmwmpl flight.

O@he? ‘%ﬁj% e3 e @bg@ﬂgg Q,?%f ﬁ%ﬁ? % mﬁnt%]]ag’xegsﬁlgta?leluﬁg Serodynamic
déﬂl’&et@mstelhed Hehinidrie Bepailet whisk &ieﬂBCSalerﬂ jeart of the flow downwardly to
create direct upward hft.

A number of VTOL vehicles have been proposed in the past where two or four
propellers, usually mounted inside ducts (i.e., ducted fans), were placed forwardly of, and
rearwardly of, the main payload of the vehicle. One typical example is the Piasecki VZ-8
‘Flying Jeep’ which had two large ducts, with the pilots located to the sides of the vehicle,
in the central area between the ducts. A similar configuration was used on the Chrysler VZ-
6 and on the CityHawk flying car. Also the Bensen ‘Flying Bench’ uses a similar
arrangement. The Curtiss Wright VZ-7 and the Moller Skycar use four, instead of two,
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arrangement. The Curriss Wight VZ-7 and the Ml |l er

Skycar use four, instead of two,thrusters where two
wae@olozet ed on each side (forward and rear) oPCT/HE006/000032

pilots and the payload, the latter being of fixed

nature at the center of the yehicle, close to the

vehicle's center of gravity. 2 The for egoi ng exi sti ng

vehi cl es are generally designed for specific _func]
theustprsn PerehiioedTe rlecatish O G?f‘\]/leﬂiif‘e foryeré aea) of te pi ots and the
R Plie lUREL AR velRUBMARY 18me Meficl
mﬁﬁ@&ﬂ¢g%ﬁ&fgm g%gs%%ﬁ#&%f the presentv?nventlon ale cle’s
cmMﬂnﬁ@mst provided of a relatively sinple inexpensive
constr on_and yet ¢ bl e of or m
nul tip c A ARG e’d‘%?’%geveglr%?es%engtep er%ﬁ%desl;%; e@%’ét% Resific functions and
aiftherdTBrefioe SRR Enibrily@apdblaof peifemeng & multiplicitedt fanaths. cI e,
conprising: a fuselage having a |ongitudinal axis and

a transverse axi s uci ng

propel | er carrie&HH@&¥H§@?%E@£§8gb%ﬁQgggh side of the

I anSVRIghE aghebiSof tie fredet inSerfioNRaEhibRA¢ provide®el 4 ﬁsla‘hhﬁy simple
fusel age between the |ift-producing propellers and

instroiant GoabtTustion | g errtwaPRDlE e pPerkeERaian pultiplicky ofngifferent
ﬁ?ﬁ 31r of payl oad bays fornmed in the fusel age between

i ft-producing propellers and on opposite sides of
t he pi Inoiahoiheroaqpactt o rihe plresselanmvhmmnastpecctxsoprotvwed a vehicle,

B30 o P % S35 GBI ARGt BB

pio@u&ﬁ@ pﬂ@)ﬂle@ &drrﬁa)by tBe @us%l@g@oﬁ |e&§he§dep@§1hb It@ﬁsx&@‘éeixisn g pilot’s
In some described prefer

@mgm e v Frrmed t?%be Biselage Rerwesadhe - pfq%m%940@%)&r%%15¢§ub%antlally
al’?é;:r%at\%w %emﬂﬁhﬁﬁlat gXlEh cf H%ﬁ ra&epa?#o%@ ad! féﬁﬂeﬁ in the fuselage

lel tot ong |tu axl s the  fusel age at
betlweelbmb ﬂlﬁmrmiuchllg@rmﬂpre atld meonmyltm@s lo&ithe P!iqfchcftnmﬂnent
when ot ed
serv es ?Ogleg ﬁ??ﬁ‘étr& 44% F regmg brbvefl Qatcﬁ d?%ge c? d| bay Elndflides a
cPRE deploRBROD ahRpél osit®MmNBEHiting apayd patle baﬂoadl Hay,aaaﬂtth arclosed
aspect of the present inventjon_the |ift eIIe

PaTROTERYEERE e Paﬂaﬁﬂclfaé{dmfsé?% desgiigediistisied cbatimsats '3@ gover of
ekl 41! tﬁes%ﬁllc‘%@'bﬁ%solfs P gy dhdunlaqd e ﬁgeligeoa@(ﬁi |a¢1ra§(15Clﬁ1allel to the

each ransverse axis, a vertical
l(mgamumlzeeus et tht Hesehagaat grecbagtory piothe uswketiye, paytoad bay, such that

l. th
when ch?)tﬂegr glél %I&lg % eposm%gen srol s%{}/g% ?sf > 3! Jﬁﬁﬂlft ?&%hﬁ%@ﬁng the

pﬁjtlﬁeﬁi agq)aftwﬁeﬁ:ekwﬁnmawsp@ﬁvap@maﬁ baf. pusher propellers
at the_ rear. end of th osite sides

fusel age, on
the | Ohb anQfhgt naépec.é)af t‘ﬁe |mespw¢g)a@ 0; tgg ﬁlfb RIS S %ucted or
ugclfﬂ%tté;c]igﬁﬂ, ARE whaleln @S fWRE BAHBES paRBE el 19 pRYLMbH ProBBifers on

each side of the transverse axis, a vertical stabilizer at the rear end of the fuselage, or a
horizontal stabilizer at the rear end of the fuselage.

In another aspect of the present invention the fuselage further carries a pair of
pusher propellers at the rear end of the fuselage, on opposite sides of the longitudinal axis.
In the described embodiments, the fuselage carries two engines, each for driving one of the
lift-producing propellers and pusher propellers with the two engines being mechanically

coupled together in a common transmission. In one described preferred embodiment, the
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l'ift-producing propellers and pusher propellers wth
the two engi nes being nmechanically coupled together in

W@ 2@6/m60 t r ansmi ssion. I n one described pref eP€BTL2006/000032

enbodi nent, thetwo engines are |ocated in engine

conpartnents in pylons formed in the fusel age on

opposite sides of its |ongitddinal axis. |In another

descri bed enbodi nent, the two engines are located in a
tvom engineseany | lneatabhpargmvemlmlrﬁ@nsdinvmddmst foemed in the fuselage on

| ongi t.udi nal axi.s ,of. the fusela d.under.l yi

opfptt SeS PRl S I dRbR Geiee BPomE el df cogies

ateN6Ediéd Ba fcbﬁm)éﬁ hingihe comparti&dt talig@dd $ak ehedfohgi@ilinal axis of the
(VTQL) vehicle and includes a pair of stub

i and| n
m’%&@ﬁefbf%ﬂ’ﬁpl 19 sp9tREEEeRinder one of the payl oad
bays 52 5]:\031%{' Fsgﬁete&" the habdad uf\)gﬁt'l&d AP vekiBH 1§ Q v@f@lcal take-off and

ext ended d position r enhancing Iif
laAdmgt(é’T(m)rb’ebiphmﬂ incdudde e qaird tulhiemes nacthmavqtém wbented under

R e

pbaN& ok aﬁnanélag liftD X edtBéHtentbodime@E BLdeskribed whibein thAvehlcle includes
further enbodinent js described wherein the vehic

2 frole skirt gxigrdiph deloy et Seelanst enabling e W@%?eéﬂdﬂeo?sed as, or
c&@%rtg&'ﬁ)ela%@el{zﬁft fﬁpﬂlﬁ%tﬁén@ gvérrﬁolﬁﬁrBrGJveﬁert SR Rth&! dmbodiment is

terrain vehicle (ATV). describ nor e
dpsmribed mharelhythyevedmle alcmihs d.:arge csdjln«slts ratt@@h@bleu te the rear end of the
a [ e be of a
fl}s%'ﬁig?? §ve‘£ﬂ|n1\ htPgéogbr]] ggon%d(g%g?@g%g%is ructi on capabl e
of conwenivilhtdey deseribedr madd¢ Iﬁrﬁmﬂaﬁ:lyoﬁeldwf faewveliitle constructed in
tlonsb5|desthe nor mal ntioqs.o a VIOL | . .
FORERF Wit g foregeing GsRegtsi Mgy ézg ;93& Lelaliygly) impleand inexpensive

céﬁ%’ﬂ’ué‘ﬁo% &19&1;@@ of BB LA IyEStrRmAs W idst b difRRhEhRchdis Rsides the

Iam?e array of tasks including serving as a weapons
i1}

flanctipng ¢fam¥7§@Ltwehlglep“éh1§oﬂwé”pregma psmgts epaily @\ﬁ vehicle to be
cg&%aed qY %%%E}} Ve%hr%eﬂ)' %81 # i %@' ?:ka Ié‘}ﬂgjgs ?]weapons

requrring ma anges basic s ruc
pwﬂbrml *eanmnng pamafnell; Memgmﬁ,r amh/cm ruargoas*kactlmngnntdmmlly vunded,

anot ect of the inventio |t erna
c{anmithou ERPangBhn SR I b driue O HrrBelSrta gt erring

flofn iRl takity @hothet®l | i n size, having insufficient room

for installing a cockpit in the mddle of the vehicle

and wh&r anotles ameptoqf the prseqop invention ancqliernstive yohi¢le prrangement is
dgs%ng%}g W?l%l% 5 %ﬁ!ﬂﬁ:lé’ ?sh ﬁn@el ts‘ﬂ%ﬁl.em sizd. %b{)ggin&fhaélﬂemom for

sin pay nalnlng area be&tween
msmlnig 4 teqkpm mjthenxydqﬂe @ﬁ dicl whixle dmid wimpe ﬁ&rpﬂaﬁp eatkpivfis therefore
.th resent.jnve n .an_al fernative vehi cl :
e 8 o cice oE Bt L ARBfioby SRt & 1R Srde apdaad fupy in the
r@BABRE a@ﬂ)ﬁetﬁ»@éﬂﬂh@&w@hﬁxp}o@cﬁg etopsire, for use in an
unmanned rol e, piloted by suitable on-board el ectronic
conput &y anogher @g}eﬁtgofrtbﬁgqegqny invention an alternative vehicle arrangement is

described wherein the vehicle does not aspect any form of pilot's enclosure, for use in an
unmanned role, piloted by suitable on-board electronic computers or being remotely
controlled from the ground.

In another aspect of the present invention a ducted fan vehicle is provided

including a forward duct and an aft duct disposed in a fuselage and defining a center body
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controlled fromthe ground. In another aspect of the
present invention a ducted fan vehicle is provided
wo @bty a forward duct and an aft duct di SpPCSEIL2005/@0032
fusel age and defining a center bodybetween the ducts,
at | east two Iift-producingzﬁropellers, each di sposed
in one of the ducts, and neanhs for causing an air flow
portion close to the center body |nS|g§ Ihe ft du %
bwe@eﬁb%lﬁ%ﬁt% at leayhtv o B ftaprusing pEyllers 52 é’? hgrducts,
aﬁc{'ﬁezﬁ% sﬁlg\éﬁ@iﬂ B8y HBRioHRARS té Bl dedRP bé‘dy in§1§§ theQRCduct to
t formed 1h a forward-facing wall of the aft duct.
m@mmaﬁbmh@ccaﬁpég¢YOf the present invention the vehicle

furth udes A rRiL . n

cir cuﬁl;] ﬁlﬁ %ﬁpF“ al on%ra% fe%fv%{n\ggﬁg ?‘ g’g‘}isnm@ﬁla% &ﬁ?a % ﬁne slot
forinkd ﬁlwcfbrwdrmf@mgtmwfas@ﬁcdumf the present invention

the nmeans is operative to caus W

the arlh MEUE 0] e PHESHRETIER U BHFUE DR EHGES 3Pl
ol QB@'athg%ﬁ'BrklﬁﬁfeFe%ﬁ&lBﬁal&igr tﬁ&fdneﬂdlﬂacﬂigﬁﬁ*alp 6f 186 aft Quct.

contacting the vehicle's surface. hi another aspect of .

the priasenther awpeshof a prasent iryantion; the Msassis RBRIAVertg cause the air
ﬂg\géésocf Lﬁge% '}?% {troregé gl\r%ltdh{;}tﬁag% dure 3‘2‘{ th%lth? Q)léﬁaﬁl? Fl]‘l‘llﬁl‘ R chteef:tlon it

lldid}irf()@dikﬁhfagtlttgithe‘ﬁdhwk'slsﬁrf&etur bi ne engi ne conpressor of

t he vehicl e, anot her ect of .th resent
| vent PofeiE $BERCl B PRCHOAUERIS D mRnGw relidss peps for
nﬁ&dgang%fﬂgyﬁgoaﬁpbﬁm@@mﬁgessor hi another aspect of
the present invention the means for introducing air
f1 ow i bn amptherasgect ohthe grasens dyswioachnmerusdor Biraguring ait flgw is a
of the present invention the
ugﬁﬁ%éggfgo Cg?@ﬁ“%i?ﬁ%%% the plane of the the
l'i ft- phodhothenasppetaxiehd presntindertihe tiexintank rfomintrhducihgedir flow is
ot her aspect of the present invention the slots

a
egF%O Yr4t B PIRE bl ane of the the

l'i ft- profetenspit oP@k bRkt aRehtiol hembdns feramrédiRing it flow is at
hi anot her aspect of the present invention the nmeans

lqagfron pif peoap ergeted to apy ofthe duckt | east one air scoop
connec e.’%ofhgr Vet O tnd o{ﬁgseﬁ%@eﬁm@ﬂ the WRR £e RBYePletl & 1R ﬂlane of

scoops, ducts nd enpl oy varying cross secti onal
tlmrtbeah’;ﬂ-pmdhmag ptqpeldm:uzs:d theedxattfodh the dudtl ow t o accel erate

free sl PaTpebe pRSi bvetbR i it ReAbErhRR dighanc of
tReBe 5R-PRJd8cing propellers and the exit from the duct.

In another aspect of the present invention the means for introducing air flow is at
least one air scoop connected to any of the ducts and where any of the air scoops, ducts and
slots employ varying cross sectional areas such as to cause related air flow to accelerate and
exit at higher velocity through the slots than the free stream velocity of the air when entering
through the scoops.

In another aspect of the present inventionan aperture is formed in a rearward-
facing wall of the aft duct.

In another aspect of the present invention an aperture is formed in a forward-facing

wall of the forward duct.
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hi anot her aspect of the present inventionan aperture
is formed in a rearwardfacing wall of the aft duct. hi

wap@blees@spect of the present invention an apPCT/Ur2006/®0032

formed in a forward-facing wall of the forward duct.In
anot her aspect of the presenf invention a first

aperture is formed in a rearwardfaci ng wal | of the aft
duct, second.aperture is.for

f or war B afhen GRG0 BB Pt Spisigar St pe o i oo rearware-
fRGResdll @ffthé Bfe dRéteS RN sdeondeddein@s id eméDint OfrO4rdititehg wall of the
fusel age is sufficiently curved to reduce the nmonentum
fQIWé"gldé‘Ftthe vehicle. In another aspect of the present

i nvent Inoz{ﬁo{h@leasié&lﬂ bEME %ek‘én& Hﬁ‘v%\ oﬂ%é&%@m%f%ﬁifeﬁja Q%t ?Eﬂmently
enpl oyed by the |ower forward facing body sectl

curtved trbetriucd:‘éleawmeomnfdrwmfehb‘teblcm‘fect air flowt her eat

to ass eneral |rect|onthat siynidar to,the

i r oot FomoReP BREC ¢ PRELAeARR o SRl uffep pRulgR®a curvea

cStUﬁﬁeﬁhﬁ}:@oyedi By &iéQb\hﬁrfoﬁﬁdﬂ@ ecin@foolif ectie 6LME vEliivie ahd Odhfigured to
uct e provi ded i ncl udi.ng a holl ow duct

aftes & Ngadhorsaf o aﬁﬁwg%@mb@@ﬁ%rq ©pt igpiapisiadhs %r%r?@ it had prior

t(plérﬂa,cmyg}ggedﬂeg%ge one aperture is forned in a wall
of the duct allowng air to flow between the interior

of t hellduthenaupeetind the presend mvgftlmraed@mlt fan ag grogided incdfling a

[ Y e | nsi bet ween
hgl%vl} dg& thgz{sia&:) ofs?fé %90 ogllng Ipro e?eﬁ' Séagy dc%ﬁb 8‘[‘% ‘%\féer% ﬁt: lrcl,ast one
apmmmenis fofimediit b lveall df Inlrazimghalloh@geqmerbttwvebenwenahmmfmbr of the duct

aspect of e present inventjon the s i S. seI ect ably
@&F S5FROT; Oﬁ H@idﬁﬁe@d@r cupsg ﬁewyop&f?awa B’sﬁ?‘ti? Bside #ﬁrwahléremem an
op &Rl tiPSciaRE pasticRthaa ool et BMEH: bORrAM tilroﬁgl the aperture.

apparent fromthe description below Sonme of those
descr i Beangieraseedt ehthgmeesentparentiemhihe SIQﬁIWCQquraeabiﬁ in either

fan and VTOL vehicles. BRI EF
%ghkpjﬁiP%gﬁ—ﬂTHE DRAW NGS The invention is herein
descri Emt[her Hyatway and adwargbe obrihey inventidn wilf @& eppaeitoftom the
t he acc ustrates

P RS ABF. VYL o) R [ BvsbRG e Caeen saplisbliciictsy Sel or

niitidle &rc@eﬁqmaﬂamrpmwaﬂclwh two ducted fans; Fig. 2
illustrates an alternative construction vvlth f our

duct ed fans; Pf%EES illustrates a const ructl on simlar

to Fig. 1vv|tlﬁ3 TIpé‘{’Q THEDRA

The invention is herein described, by way of example only, with reference to the
accompanying drawings, wherein:

Fig. 1 illustrates one form of VTOL vehicle constructed in accordance with
present invention with two ducted fans;

Fig. 2 illustrates an alternative construction with four ducted fans;

Fig. 3 illustrates a construction similar to Fig. 1 with free propellers, i.e.,
unducted fans;

Fig. 4 illustrates a construction similar to Fig. 2 with free propellers;

Fig. 5 illustrates a construction similar to that of Fig. 1 but including two
propellers, instead of a single propeller, mounted side-by-side in a single, oval shaped duct

at each end of the vehicle;
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unducted fans; Fig. 4 illustrates a construction
simlar to Fig. 2 with free propellers; Fig. 5
WO kdoasr2960 es a construction simlar to that ofPEi/g.20d6/000032
but including two propellers, instead of a single
propel | er, nounted side- by-sdee in a single, oval
shaped duct at each end of t'he vehicle;Fi gs 6a, 6b
and 6¢_are side, ‘#d rear views, res

T s it G a6 B SPCOP P T Bt e BABE e eting snother
vi6E Qregl%ﬁcc%nyﬂ'lfctbdtlﬁ‘ BcddF B Hvith MECHEdeBNindBistion Bl WSHlwEng pusher

pusher propellers in addition to the |ift-producing
prppadlosslih edditiorFioghe lift-produciag rgpellers: | | ustrating the drive

syst e:ﬂ%,lr% lltSPI 1veh'§lh§1‘1a%f1 fHe iy gﬁfem fGhe Fdifkle 8 ? .8a - 6c;

pi ctori i'on of a ven e constructe

accor dagceis\i idtorl ditustriiion-ofGicvehiott chpsthicted iBaccordddee with Figs.
illustrate exanpl es of various tasks and m ssions
6P of bei ng acconpl i shed by the vehicle of Fig.

8; Fi g8g. £a 80U1uate eLandlekeofaRfolPRAsS ASmissions capable of being
respecti veI y, illustrating another VTOL vehicle

aownshsh@@bjeﬂle|vnhalé@éﬁﬂa&ce with the present invention;
F
' 9 élﬁtgs 9a %n? bﬁiglge?‘ﬂég%dd%% rv%Ws sﬁelaﬁvé#}g: ilfistradh zﬁf&ﬁef‘ VTOL

the v cl'e "o a an are
vesﬁcdeccﬁﬁtdudmnn\acmmew'ﬁ]pﬂxetpmseﬂtwveuhdmst rating a VTC]_

vehicle c ns .ucte |n .accordance W.t
Fros. e 10 ol durBete s gebi s A SRS aamd o
the wmgs 1b@bﬂ3191 16 BRWielafid tdibe@fﬁvsf fegpEceely, Mlusfging a VTOL vehicle
retracted stowed positions; tg) lie and Hd are vv?

a4t e stub

capsirpetsips petandmen Wit e@eonﬁf ofﬁl@s 1 buh mipmsd g deployab
w%‘l Vql g?ﬁ?ﬁ%ﬂ@ ﬁgmteg'ﬁl' tﬁeudl%{?ﬁc@é@s(ijowéa)i%ﬁﬂ%d

rspective rear view of
vehl cl Elgc a)nsmtdﬂ:ldeatelmmcmedmmdmgvﬂotthowmf Ige 10k and 11b but

10 bu d a l.ower skirt for
Sll?(‘i‘ﬁ%ﬁhf’ FWB VipeS I Fglf’%lg? g" ?\Mﬁ%{%‘é PAYIYP for nmovenent
over grgunelidd p¥egetfive fehfviekdofl Hvehidde coRaasted & fceardance with

view of a vehicle constructed in accor dance w tgl&‘é&u
aghencoef FipyHa 610 butiqguipped Sathiaslowar it HoT sonyertng cle to a

h&%ﬁcrfﬁ{? ﬁ;f?ﬁotv'eﬂgnt ov& Qf@lﬁd‘ar Saf®r ATV (all terrain

operati on; 144- 14e are a pictorial
i |lust th 1D s n)bexapecam manmewv@“ asethide ematrn@tn@ anegeprdance with

V\,herel (2 le.is relativel
T Fheopr [0 SR fgbrep B ol et for ATV
(dtherrMe RElGtie) opéatibRuUs al ternative payl oad possibilities

are shown;

Figs. 14a-14e are a pictorial illustration of an alternative vehicle arrangement
wherein the vehicle is relatively small in size, baving the pilot’s cockpit installed to one
side of the vehicle. Various alternative payload possibilities are shown;

Fig. 15 is a pictorial illustration of a vehicle constructed typically in accordance
with the configuration in Figs. 14a-14e but equipped with a lower skirt for converting the
vehicle to a hovercraft for movement over ground or water;

Figs. 16a-16d show top views of the vehicle of Figs. 14a-14e with several

payload arrangements;
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Fig. 15 is a pictorial illustration of a vehicle
constructed typically in accordance with the

wa@oemwbiompes@t i on i n Figs. 1l4a-14e but equi pped wWeCTHIIR006/000032

| ower skirt for converting the vehicle to a hovercraft
for novenent over ground or ter; Figs. 16a-16d show
top views of the vehicle of 'gs l4a-14e with several
payl oad arrangenents;Fig. 17 is see- through front

vi ew ofigt hbisvesredhiougl firmtgriey 04 flswﬁmc}rgoii/ Bi bipsshowing various
2@fifchl R WER MR ARchBAAL oPfhEJaAGEENt details

0 e vehicle; Fig. I's a | ongitudnal’
cr oss-BigctiBas aofonginﬁlinadarcmsbﬁeoubu Fifgbe veBiblestfoRignglob showing

il PG eh g 0B G B B0

i1l ustrigt 19nAs @fplaanunmamﬁdn aoﬂrahlmhmed Qf)plidﬁﬁonleh itie! eshicle
having sim| ar gn to_the vehjcle of;nlg

18,
heyiing SimERs 4esien tqﬁhp aﬁlngle ebhigsfriénbut laskie azpiop %C%lpamnem
fur t heg; Py i Qldler gickd%ﬁt ﬂlﬁ&t’raﬁﬁn Of arfgptORM AR VERRIE Having
vehi cl e, T1aV| ng fferent engi ne
a s hgttlarldi fitrée nnglhamstallﬁmon@lianﬁhag of Big;19Fig. 2 1 is a top

2 ot ohas d i g Tar PyRechb g o Hh 88 bl i o

exidiiaBleBvifi €2 hahdpécddlightews, respectively, i I | ustrating
a VTOL_vehicle hawngaBIuraIlty of lifting fan '128 .
faci | i Fighe2p At @RGSR BRI I HSPICYS)Y: ﬂnhfsg L vehicle
hidf AR\ bafity\OF oG Frads ?@faaﬁwm&e@@&&yma QabaBifift €M used
he vehl cl es of Fi gs. 24 i's a schematic
VI ew oFigt Peispoakamatic mfglsq mwes msemsws\émstﬂn ugddan the vehicles
0}11@1 4el of Fig. 20; Figs. 25a-25c show schematic cross
eeti o g and design details of an optional single duct
Un manngig. yehi a:écﬁemdﬁc gaerﬁf the peweithanissidn sylstetmsusedin thevehicle
g{: a ram air-'paraw ng' based energency rescue system
‘§s~ 227 illustrates optional neans of supplying
addi ti ppalosalise tsﬁoxb'sf:ﬁexﬁ%ﬁé:tcﬁ)ﬁ BéBibake shdPdespACREHS Df fah Utional
their sides; Fi 28a-28e are nore detailed schematic
smgbdwtéhmwmed Clﬁsdl cal attendant station in the

(SSCUer LD Fheh AU LR S g e

systiahi;t i ons to the cockplt area of the

Figs. 27 illustrates optional means of supplying additional air to lift ducts shielded
by nacelles from their sides;

Figs. 28a-28e are more detailed schematic top views of the medical attendant
station in the rescue cabin of the vehicle described in 14b, 14c and 16b;

Fig. 29 illustrates in side view some optional additions to the cockpit area of the
vehicles described in Figs. 14-18;

Figs. 30a-d show a vehicle generally similar to that shown in Fig.18, however
having alternative internal arrangements for various elements including cabin arrangement
geometry to enable carriage of 5 passengers or combatants;

Figs. 31 shows a top view of vehicle generally similar to that shown in Fig.30a-d,

however the fuselage is elongated to provide for 9 passengers or combatants;



10

15

20

25

30

vehi cl es described in Figs. 14-18; Figs. 30a-d show a

vehicle generally simlar to that showmn in Fig. 18,
whosweweEehavi ng al ternative internal arrangenmePCEHIE2006/000032

various el enents including cabin arrangenent geonetry

to enable carriage of 5 passengers or conbatants;

Figs. 3 1 shows a top view®f vehicle generally

simlar to that shown in Fig.30a-d, however the

f usel pige 305 ¢ allamg@inasing for prblngibe txiernd apfles inpraptgatgthe walls

nbat ants; Fi gs. .32a-q. il | ust , NG
of fndomseroivind B of i pirpelSrbal b FRE G fls ERRRarGmie in
forlyRHREH, FHMEL felpbRRf RlinifnBinguBhinohesuselsaydf tied chiolefi gs.

1-21 and Figs. 30-31 while in forward flight for,.tttht}gughthe

pur poBigs.cBa@i ilhiswae ZcAY @h@%%ﬁ?dﬁ?’&?la%‘%ﬂ?v tf’ﬁ_él
wa}ig P)f e ea'Ft da:u:ctgé faroottthd véilid1sSdds @R e aRs. 1-91 a/NEiBE. 308, tWigle in

erna 'owto exit through the walls of the aft

fordiet fightf fanthe purpbse of etwiimizisg tHememenun drag fithgsvehitlep; ang
Figs.30-31, while in forward fli f he e S Searward
of m ﬁ}grr?%i iystraes H?Fﬁ%ﬁf ﬁ%cglr‘%gleglﬂg?ﬂe&\?}g& Fg Iegy%g?g érwalj
veidfity brkisonbiif6s thRERIRgsé of nthinkdig g mbeeritnh ahagadf the vehicle in
airflowto exit wwth a rearward vel ocity conponent for
fonwaed fhightpesle of i ni mi zi ng the nomentum drag of the

vehic lﬁ;ﬁl #afcq{lmrafé aHAitiGHH optfRal fiéas for 3Rdlifg theleiBinabdillow to
addi ti ohal” opti1onal neans If)o_r enabl i ng the external
pesiétratd thevwblis qf éecorarddichanddbe interasd airfiey fosrirdieng s Walligf the

BB A oL B, 2, 00 S i

foPdhe p&b@s%o?ﬂﬁﬁﬂa;zwgthé ﬂlot'nﬁmﬁmrdt@'afﬂfel\iegihte, ; or ht he
purpose o mnlmZIngte nmentum.drag of .t he. . :
vehi clFigs. e illusigaie phq gqng Weoﬁjﬂﬁ’gl%ﬁ'eﬁgf”gimersb?"rﬂl gpd without
prS‘xiri&E 0Pl a{aﬁﬁa’gﬁn& A6 to Phrlcha@ BowintdROWAIISUFON Bivedis afdaft ducted
e

enabling t ow to penetrate through the walls of
fabdhe forward and aft ducted fans. Figs. 37a-d

i1 lusttate,optional LT ' f he aft d
exc 41 e A8 ) e, TRAE piglhs, B oAt A Mg the ot duc
behBRhOfenteh Qisviady ©lthsreaastatd tebitldsmesribed iniRigs 14A@nd Figs.30-31,
Figs.30-31, while in forward flight, for th :
oA R ETRR g g BB e opRi R Rsict.
Fi gs. @8ARALE | URLEALLS aRerddtiveikabé (@ tieahowi i FlBSsa-c for

shown in Figs.35a-c for enabling the external ai rf{lowl. 1
ertablinge thet exéeresi tafirflowatol Bengtrate (ke wabls af theafuctesy fapp f the vehicles

o SR A L Bt
theBeRhtum dagef thd vebivke; vehicle; It is to be understood
tbglaf)vit E]S;P];)g ru%ggristg d ra? %‘l\llie r}grségdmg Hr%ww‘g%, agn%stﬁé h@stch}gtﬂ)n below, are
provided primarily for purposes of facilitating understanding the conceptual aspects of the
invention and various possible embodiments thereof, including what is presently
considered to be a preferred embodiment. In the interest of clarity and brevity, no attempt is
made to provide more details than necessary to enable one skilled in the art, using routine

skill and design, to understand and practice the described invention. It is to be further

understood that the embodiments described are for purposes of example only, and that the
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provided primarily for purposes of facilitating

under st andi ng the conceptual aspects of the invention
w@raew295@us possi bl e enbodi nents thereof, i ncPamiego6/000032

what is presently considered to be a preferred

enmbodinent. In the interest of clarity and brevity, no

attenpt is made to provide %rore details than necessary

to enable one skilled in the art, using routine skill
invédbnie Sapible bObeinglembodied! irnthep fogms j20d applicatipnscthp dgscribed

invention. It is to be further understood that the
hergighodi ments described are for pur poses of exanple

only, and that meinvention is capabl e of being

enbodi egTiANLED DESCRIPTIONOH P&EﬂEinR:BD BMBQINNYENTS

descri bed h DETAI LED PTION R
EI\/BCDIf\R/ER#lei;ée Iegﬂlgf . cbe RFeSent | ‘?‘@P iog ﬁ)éovbc?: sg r'?{éﬁl%i% 5Pa novel
COW&L&‘!I xglﬂclPFéHﬂltg @Sto fbe\b@&i £Jr @ 19dee Fariy of taglonaidrmissiomnwith no

permts it to be used for a Iarge var.i ety of "
changek sr mimimmingbugss TduiRd HheR eRaVEEag frgh ofe A to another.

chang é:br qu rggctl\ﬁ’ﬁ%rf’s any SElitieg flfu@ﬁ@t&nﬁl oS $ A ib Gherein
e

anot h asic construction of such |cIe is
geﬁér&llysﬁdsﬁéﬁtéd i10. I-fngcludes zaﬁxﬂelag it hbedig aglen@tuémag, axis LA and a

desi gnated, 10, des el age
wonpge s hat Vel (KRG oot B AEEdarbuloBRich 13a, 120
m%%gfdt' rehd @ppdsiis lehidbe st fh\éoﬁlkél:ige I aldug Ilﬁgoﬁgﬁmﬂmlal exis L:PQal,ld on

carried at the opposite ends of t e é ted fan
oppositagides of itsm@ﬂsm@ﬁ e TAxHdt-praducing IHHP%SB ‘F‘a yete

prﬂ_}%\ésllctmi\ﬂ% sE %}5(21[1% rgf%llg' tﬁ—l‘%ll tfué%fagg bied fb@atiﬁl@ﬂﬁiu{ Rdrfical axes

are S|on uni ts extendi ng
topﬁﬁkhﬁﬁhﬁﬂo@ﬂwmﬂ@hndﬂeubMQEWQQEean@pWQﬁdﬁhble about

o pr o B oifeliptiieea PRy pup Ui d At WS GRE: 1

befwdth! @l %ﬂ%mmgﬁ@rﬁé)en&sf aner iandt hibsfantsdlyaghgied with the

between the lift-producin ropel | ers 12a, .12, and
losgitydinahesiaLAyand| W@W@éﬁe\ﬁi’ftsg“? ok the lﬁﬁidﬁ%l”}"iii conypgrment 13

d 4 [ I 165 86t38 8o (JPendeé) pilbtssas shown,
B o R B B A arociat ¢
.bﬁﬁ@hﬁ@iﬁlﬁ@l@i or two (or nore) pilots, as shown, for

exanple, .i.n_FiLg.. 6a,.\Vehicle 1 RN S ' [
urt pevenigit g ey in B8 f Wapinkhobcd bat GEpabalblys rha, 140
foﬁ'@édrﬁlC{hé fustibge fluﬁ{%i'aiﬂg%nlﬂe d);ﬁbﬁteﬁduﬂeﬁ ocﬁthetmlet Sptpnmﬂnr@nt 13 and
ides of the pilot's _co artggﬂ% 13 %ﬂg j mﬁgﬁ % Vnanl )
bthcqmqu bﬁmcwgms pepellgre e, 138, Thepgyloaq,bays 0t A &
argf sgan ‘2’|13$ Hgﬂﬂftﬁ] ! ﬁselégealrle aSWRPba Hés‘cﬁbéd)/mf)ﬂebtﬁhlcﬁhtlh below

as W ||~ be described nore
with réspea it«aFigy dxel 6xand thh prc@gpédtusqr@lopng Figsgda — 8dcAlgp gescribed

b%gxg,c qlrig It e‘f"gi/\fl l}?l;e§£ oat% ﬁlct 1 F 1 atio& of F%g -gaAl ﬁcp are the wide

respec
vief OF i tadksi dddUsigsivhs Quapaldé olfl mag aa:omp&shedabxe theh oehiclgewhen

constructed as illustrated in Fig. 1 (and in the later illustrations), and particularly when
provided with the payload bays corresponding to 14a, 14b of Fig. 1.

Vehicle 10 illustrated in Fig. 1 further includes a front landing gear 15a and a
rear landing gear 15b mounted at the opposite ends of its fuselage 11. In Fig. 1 the landing
gears are non-retractable, but could be retractable as in later described embodiments.

Aerodynamic stabilizing surfaces may also be provided, if desired, as shown by the vertical
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vari ety of tasks and m ssions capabl e of being
acconpl i shed by the vehicle when constructed as

w0 kdogwtdest ed in Fig. 1 (and in the later PCT/IL2006/000032
illustrations), and particularly when provided with
t he payl oad bays correspondhpg to 14a, 14b of Fig. 1.
Vehicle 10 illustrated in Fig. 1 further incl udes a
front [anding gear 15a and a rear | andi ng Tggear

stabiizetsekbaail bl larrieh ob e Barepies obfuslpge 41,98 @pli‘ls‘te Isﬁies of its
andi ng gears are non-retractable, but
lo%tﬂfh&%]be ?Iéf%'r actable as in later described )
errbodiEi@rﬂ $llustieteso dyartizemi vehiskeatsinstruction i @edordamee Wth the §’6€S€nt
vi.de [ r.ed
B b5 1 BSOS s 2L i

wit a phis F Berdduciap pfdiﬁll@tp b@&adhmdﬁ ofethe @hnsverse axis of the fuselage.
 ongi tudi nal axis LA, Fi

2 t t he
LS S T e
thi @&4&%&1 ?)@ CPe eia?ﬁ 2V el %cﬁhé?fpaf of hft%rodhaﬁé ﬁfoﬁelga@snﬁfg gddayat the

desig ‘fusel age rovid wth
reﬁra&nld o:ffthé fifselager Gtie bﬁfpgoqumg@rqpeﬂgs &2p e226 showeingfigt fare also

svers axis. of the fusel n
ol By o e R G Mg 0 R, oy o
mBiEdn BEEtAR2 @rucRiedd 224 - 2 hetofprajed: lataallyaff thetfeselags.el age

g%d gtn\(qul]?pgg f’l@ g}usgl%@d 51? Pf‘lg L?Iegl%nglélug th g}llgttsoc%mpaﬁrrngnt% formed
inl thd Pusfiﬁ%dﬁcﬂe% RRPRl |p§fr§0le&@prod&gﬂg %Elo rd a2 and 22¢, 224,

are ucte fan propul sion units wever, instead
resfectielngAs oinnthe c%etmﬂﬁuB@tégéomnamqﬁéyl%% Figuht g pilot’s

L i it T

trhﬂ%ﬁérh’éjzﬁsﬁs’l"ﬂ@)fﬂielfﬁelageQnrrpartment 23 forned in the

f | 2 1 het t folift
br opel Ve 3945t i es dirtlsbipctyg ppeif pf BRI Rel R, 240
f&&@d fifRE ﬁQElaéM 1Bdeta g of th%‘i’)'ﬂ@tai édﬁﬁhﬁtﬁéﬁt 23kl b@tweln tlielt®o pairs

pilot's conpartnent is also substantiall

0511ﬁ-gweidcmg ptopt:mfes nmgmchm ﬁal P alW§WLA€h§ﬁ6D’1?ﬁdd??§§/@F§‘8t formed
11% \&A} ttﬁilse a e gnagg glbut\égﬁk %9 elgltUStﬁé %Is@ﬂgé o as to

ude a pair o bays 24a,
p&ﬁH@t Iaw:mgdon ﬁp;iobme §idssedfahe fu%elﬁgd ﬁms,may}pad)bay Pda is substantially

artment 23 and en. the. t s _of
o b K REP B b BoPEIE 30 S 4 ot R nd payload
WV@ lsubstdrBalPpat gBadl witB Yise 1E-Brodféing Efdﬂi@lﬂm, mitegda2dwt that side

tthe fuselage, as 1n Fig. 1, but rather are attached to
of the fysgleet-age so as to project laterally on opposite

si des of;.thef s%Ja{%g Qzﬂsﬁgﬁ?ﬂ a9 fRAY1a8diBg lgSar 25a and a rear

substanti al'l'y "a t produci ng
lzmﬂmg%ebﬁﬁﬂ) I\ﬂapnlg Zx:sm)gle bital ssitabalizof 26 hat tifeurser engleof theduselage

&dﬁﬂé‘ HEP%& F)t tﬁlfgll)rl %iateéé Kr}eeV%r,Vt\fh;tlvelha 20 illustrated

1ﬁ F‘i% 2f éb%ﬁi #Adfinclude a pair of vert1ca1 stabilizers, as shown at 16a and 16b in Fig. 1,

or could be constructed without any such aerodynamic stabilizing surface.
Fig. 3 illustrates a vehicle 30 also including a fuselage 31 of a very simple
construction having a forward mounting structure 31a for mounting the forward lift-

producing propellér 32a, and a rear mounting structure 31b for mounting the rear lifi-
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Vehicle 20 illustrated in Fig. 2 also includes a front

| andi ng gear 25a and a rear |anding gear 25b, but only
W@ 2®k07d9e0 vertical stabilizer 26 at the rear ebdr/of20e41m®0032

fuselage aligned with its longitudinal axis. It wll

be appreci ated however, that vehicle 20 illustrated in

Fig 2 could also include alﬂaai r of verti cal

stabilizers, as shown at 16a and 16b in Fig.

profoeibgipibecitzo Azt rﬁmmmpeuersmun@wsﬁ le‘c*ﬁ%eP@H?”?éﬁnFBselage 3Lis

bi | i r db
rrgb Sl M L sl ool o5' Ggr B Fotha s
344 QB bii HE bppoBitdwadds ngeralhf oﬁthmplbbt’iswumpamgerg{ ructure 3la

f t t he f d |
e CEiCs o (LT BARE o
landﬁlgLr %Ja{' g'jl?rlﬁﬁi U6t Qﬂlﬂl’iﬁ@ﬁiﬂn' 6’53@ it @otshngtr malﬁﬂé ansaela)dmarmc

., free, propellers. Fuse
stabmlzmgdulé‘@mcola«tspyndm@pé@mc% s@qbllgeﬁl 163 @L&gﬁﬁai tment 33
o {ge §\‘%?E‘ate£ Weﬁg% @e%%aﬁ?ﬁ@sléﬁ%d 4%491 £ Binlifad construction as

oppos rater he pilot's conpartment,
in YN GheindAdin; lafsdelage il mquntﬁnga pagr eflupdudtedpropellersA2ay 4 at its

frclgi,? Qgi 2194 & gg{ 8% ‘&5‘ gg qri 4%0232& AN sgrlg,%i: nﬁ%&’m&ﬂg of Mbunting

stAGLREVIAM 4 aS ¥e§§€chb&y n‘@elﬁdlé hadertleo Iillodi&h@ adiilogs tompartment 43
vertical stabilizers 16a, 16b_ in

centrdllys bf dheedusslogehp ara, of adead 1By Iég? g%‘?ﬂ éﬂgragy of thg pilot’s
copmllgénlalngﬁt § ﬁnlittlérﬂoﬁlfjﬁré gegr 85, b Redifhding gkt 45bN&ldUN dcaB stabilizer 46

ng a palr of Gnduct ed propellers
at ﬁ%&earéﬁ@ ofithe Fitsslage 4inin abiganend mithats Mgﬁu@iﬂal@h@u cted

ropellers. 42c, 42d its r
D obell 2 ket 3o oY oSy LRI p e 5
mé@aﬁfng AR lof hﬁfﬂr&ﬁ@ﬁmq)r@en@fs 538, GQl‘m’aitsI ﬁ'mﬂtend,&nd emthealplay 52¢,
of the fusela pai r of payl o tkbz,%sq 44a 24 1senclosed
52dzat és dat gndoFag lrmfﬂ'étrprg %&ﬁﬁ?ﬂ%ﬁﬁﬁ 2p 284, 526 284158
%acﬁ' on X%l?sgﬁpéd%ﬂgt' G, Peal th@@?ecﬁﬂéjetﬁi df%etﬁué‘e‘hdge

izer the rear end of the fuselage 4 1
al [ gnméemlcle/\di(i) ﬂlulstlra;ecl gzt Ubtirther ingludes a mElog. cognpartmeut 53 formed

cqln{:fle f Elée gxsgla% ,;[geﬂénr 0 n%zaln?aldyba@g%ﬂngﬁt??atégﬂy of the pilot’s

cdnhﬂaim{éﬁp‘w @it %@ﬂglgbﬁrﬁa 5 fear Eﬁ&ngtgeaxtﬁb:andmert@nldstablllzers
anot her pair 52c, 52d at jts rear end. Each pair

Sk 561 ¢amqsiraédwéwgn@)9‘%%%ﬁ+5%‘f‘&e Y2a, 52b and 52c, 52d is
encl osﬁg Wh LY dhdPBcGRIHB) 1QY &ld BhAR&H, Gééﬁéctﬁa% of2@bthat vehicle
the respective encr{ of tHe fuselage. Vehicle

coﬂs’trumw mtaschriancEivgth the preseuh arventing) Jhe getgcls |1q11§pated in Figs. 6a —

artnent. 5 for nt 0,
o Aoyl eBAgT u A e TaediR SRS sl pucine
1‘%)981113’#%2@?6% 58, itsa fibfitonid kandindg ge@ctiGhn, The lagar propellers are

| andi ngﬂ ear 55b, and vertical stabilizers 56a, 56b
prefaratle ynifgas Bdiig-dnd of the fusel age 51. Figs. 6a,

6b andy6g @' ﬁh mélﬁ&s%nﬂlo&’@%mysamm g3asnealyi ofahy fuselage
of anot er vehic

61, a pair of payload bays 64a 64b laterally of the fuselage and of the pilot’s compartment,

a front landing gear 65a, a rear landing gear 65b, and a stabilizer, which, in this case, is a

horizontal stabilizer 66 extending across the rear end of the fuselage 61.
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constructed in accordance wth the present invention.

The vehicle illustrated in Figs. 6a - 6¢, therein
w@ewenzioby desi gnated 60, al so includes a fusePem8E.26061000032

nmounting a |ift-producing propeller 62a, 62b at its

front and rear ends, respectively. The latter

propellers are preferably ddéted units as in Fig. 1.

Vehicle 60 further includes a pilot's conpart
cent r aVelyjclp £0 ilhstratedioy Hghe 681 6c furfhar inclyd spaagﬂtrdggmﬂngygropellers
6’§a4 @70, %&nlte%ta? E]fél e B8 o&‘ %I us L 396t ﬁf%q)pg&,ltﬁ Qﬁdsodf{ tﬁé hétizontal

mpar t ment front ear rear | anding
stglﬁhter@%bAs ahmmpartlatlarly meFigs. Whitlhtear end o the dusslage b 1saf0rmed

iR i aiaPa SO 61 Eor PRpERGGRF PR PRl B R 4 BLEE Wheter

with 06 HdeEzbiialrstdbilizktsbes a pair of pusher propellers 67a,
67b, nounted at the rear end of the fusel age

1 at
the oppdsive puslgs pEPeliers 48 670 preapredarallly |vey -3631 peopellers
r?rjg tlf%ekfe%icfé% Ghedid higﬂelﬁicgﬁontglcs EOR. Tﬁ@ﬁorﬁ@ﬁa@taﬁlﬁr 66 is used

Is formed wth a pair of pylons 61a,
tdf toim tiha urnlumlng pitblging mmmed&yd@du@dsfmw@a @bbthereby enablmg

r with the h il,Jzer 66. The two
tbﬁ’ﬁ%ﬁlgpaet% Foyet P(érfzgnté% %ﬁ] e e aPEfter abl y
var i abEgchpiftibd pishepgopeliess 6Taabih hsgdrtd&ﬁ byrexhlahlgﬁe teAclosed within

attain_higheT horizontal speeds. The (i zont )
A T A O T TN g msfﬁwg) SRS Op%ﬂl"@tﬁnﬁ’@es Each

pVBAEN huS Bled m ah Qﬁ‘ b ed SRRSO EitwaldZdd of hﬁrﬁéﬁécnve pylon,

enabllng the vehicle to remain horizontal during high
antwishl an hir ghtict (B shevar) at the rparsh@of the cyspdclive Bylera, 67b

is dri %%% ?%Jf%gtl%ﬂg il u“gtrﬁgsctlhg aﬁ‘ge \\Mtﬂln 'k Jeﬂl%leb(ﬁlsf&e&ﬁ‘}ﬂgethe two

pyl on engrnes are preft
dheteddfons b, 62lenoivelbss. thEﬁmemtbpniletsss%m Tmamcé sybterh, generally

alrlggtt68 68batt ﬁfg d end of. the

brofvo cagives, 171 Breaah ncgTPFalRd i Aresig Gmpartment
wathir Bﬁe bERLe 90y Wnstd1a, bEs Aaeh ihSinB YN 16 idcoupled by an over-
schemat i callﬁ iTlustrates the drive within the vehicle

ngwirfgiutely 728, AP, the Stapboxiiis, é3b eaupted@none sidp togthe yaspeotize thrust
p}oggllé%uqsﬂ r38 eolnI t%é%?gc?s‘ff‘te ) ‘176 rgespr nqgr[lés\{o% fo¥ S(:'b@;?png%i the two

ner a és I'gnat e WO engl nes
deaechfalnm GZH |60 att thel opposae enﬂsgxt e fosakqpar Tlrmms s«xhdrﬁatnaltmé\own in

JL{I]JE 6:3% trg%ng{;g}nﬁlg Hﬁlﬁs dl(t}r[)E % g at Iégseyég%bt (is)ugl’ea é%fear gear

b@@’s‘lsﬂ $6t, drikiiy 6O Wk afct@ fAN2LS iitefibi dehiebdxePRast Hing the fiont
t hrust Ebopeller 67a, 67b, and on the opposite side to

ducted B$AP.ssi on for coupling to the two ducted fans

62a, 6 %a EQ& b %%@&Fm WBvehicle 60

as ScC hié ?:;pé&%u?qﬁl%\%ﬁ&?ﬁﬁ | 119&7 ° pﬁe(ru]lt%t r CJB] veicie
niay aaksni SSI on | ncI udes additi onal gear boxes 74a, 74b

coupl e r .box .Z5b for dr|V| t he .rear

oot edth b pishial ARt Ftos B psal P s oirk i somgseond
té iR Above- descnbed parts in Flgs 6a — 6¢ are identified by the same reference numerals
in order to facilitate understanding. Fig. 8, however, illustrates a number of additional
features which may be provided in such a vehicle.

Thus, as shown in Fig, 8, the front end of the fuselage 61 may be provided with

a stabilized sight and FLIR (Forward Looking Infra-Red) unit, as shown at 81, and with a
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ducted fan 62b. Fig. 8 pictorially illustrates an
exanpl e of the outer appearance that vehicle 60 may

W 2006/074900 t he pictorial illustration of Fig. 8pCT/HNEe&/000032
parts of the vehicle which correspond to the
above-descri bed parts in Figs. 6a - 6¢c are identified
by the sane reference nuner $s in order to facilitate
understanding. Fig. 8 however, illustrates a number
aunfat debdorvardahd 6feachpasdoadtiiarrasshowh at $- &y adgitipn, pach payoad bay

mflwéxc]r%ﬂ% 4 F%"%: §% d%p‘cl %Bl%\égaﬂ gbellzm' pg 8§1\3NP1IOQM§ 20 ss We Bgyload bay,

provi a stabilized
aridlitg hblo@étﬁpo‘?hioﬁicé%mg/ﬂteq)aidomkbaygmthﬁesmﬁe dhe ﬁlsﬁlage 6ds

ooyt o T B ok S 'S RS B S Pl o

alBRY affB¥is! RACHAHNR] o TRY ﬁfngﬁfdm pkRY&Lhe fhdlas aemembottom of the
position providing access to the payload bay, and t

reepesgmbqyoﬁq oyer Bovhen mgisihsedespdsion. sopforpys t“hﬂ]P é&ﬁ’é&f&ce of
the ?uﬁeﬂi EE&?A @%sl?th%l{evslltp Whgn th% 'C é}\garli]él%?ﬁﬁ t ﬁs%ben posmon it

nnunte tot USG

smss rag adnppxt for &tpppamgltlleeﬂmyitmd,t drer pavinthiereol imthle rg@pp@lvgﬁaayload
the fuselage at the bottom of the respective bay. The
®over 83, when in its closed condition, conforns to

the OUPRS lafil @GR 8fmdrb Padtidslelpgiovin ih El@@l gas- Bd wdlich illustrate
therewith. Wen the cover 83 is pivoted to its o

vsieyh task napabilitigepl s velicly ag Hﬂﬁaﬂ@ﬂx gnabled by dhe Plﬁ@taf??é’e“ 83 for
tt%%o paraﬁ/loa? Mha pﬁ]?.\g lﬁlge&? Blustrhtls Eﬂ@:e[;a{yﬁﬁﬁ%% \iéaed%i/ IRRdting or
ér féa

re Is nore particularly shown in
trEnsgsnmg ZuAs &damimlmhon Bha) FHig.ABbeillmstraitesutbe uss kE the payload bays for

oSR5SR THL B 3 R e o

trifsPortiB@ chigh 83t Mldemg t deillpgtidedabe QaySE thie @alylbal bay® furtavagiating
or transporting ggns or ammunition 85a; Fig. 8b

wiopnded Spdamtatier 5 ObissHB R ISRV LG eppeRi.
trans pﬂgg 'Sﬁgmﬁ 9b %féryfkfel an@rt ept *519\99 §e$§c9weﬁl' g}ustﬁﬁmg another vehicle,

illustrdates the use of payl'oad bays f
gmeeahlsmmgnatgd @8y gba 8Eghtlyamdd1ﬁa@] co&&upmctmﬁomawqu f@ described

S35, Pl 05 RSRE R BB B RGBbs  piror
dﬁﬁﬁﬁfaﬁ Npe lﬂh—gﬁxdu&ﬁg prupelids 826 93b de tirnshpbsiee enldews the fuselage, a
respectively, ill ustratlng anot her vehlcl , equaII¥1 94b
PUYIS gmBRaEnenbh 93 sentrally) of dhe (fyselage #uded PRip tpra%le% fys 4a,
IJtJrQW Ytk ?ll@? ?Qoxgﬁﬁ'ﬂ'ﬁénp@ﬁi @Qﬁ(‘ﬁ@ 90Tft1H§er ﬂﬁﬁﬂe@'aefr&ﬁ landing gear

| Ustrat 9a and 9b al so i ncludes a
95 eu satadmdin, gear ?ﬁdm p hotﬁzomab staleilizex 961 anden nairraf pyshsepropellprs 97a,

OB Rkl oo, 10, copooLte ende o (he

f usel aB®, 1@sllemativally ilnbtrie)thoddvdrgytesmad schidd BO. Thus as shown in
Fig. 10, vehicle 90 also includes two engines 101a, 101b for driving the two ducted fans
92a, 92b and the two pusher propellers 97a, 97b, respectively, as in vehicle 60. However,
whereas in vehicle 60 the two engines are located in separate engine compartments in the
two pylons 6la, 61b, in vehicle 90 illustrated in Figs. 9a and 9b both engines are
incorporated in a common engine compartment, schematically shown at 100 in Fig. 9a,

underlying the pilot’s compartment 93. The two engines 101a, 101b (Fig. 10), may also be
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|aterally of the pilot's conpartnment 93. Vehicle 90
further includes a front |anding gear 95a, a rear
wo anvdiomyegear 95b, a horizontal stabilizer 96, PERNTL2806/000032
pair of pusher propellers 97a, 97b, at the rear end of
fuselage 91. Fig. 10 schenatlcally illustrates the
drive systemin vehicle 90.14Thus as shown in Fig. 10,
vehicle 90 al so includes two entgh nes 101a, 101b for
mdds-iswdfﬂ@gtdee at mFiguuF@d tifin perpOZathe goniTal partiopof thepfuselage 91 is

usher Q er. a,. 97 v
ol BOP LB Ta R B OB SHA Pk 5 Smprment 2.
an& Gz@t‘hﬁ%xr A Sir bR beshirigh 99£99b &Iaﬁm&dlgmlﬁ ﬂleqadnﬁacmwmm n
the two %ylons 6la, 61b, in vehi 8 §ﬁblllustr ed J R inin
Fi gs. Agashaye 0Eigd0nhthefyefogmss & anc} grse &% S &
t t 3] @lvetb®dri
SRR S RGN 0T 0Tttt gt

The
108ayd Oéh of the swa @hsher pmpﬁle(rs:?@ 9]1@)The Y eBgings 101a, 101b are ﬁu'ther
bo-: shaf t
coprigd focrirb ooy FEPERER el s 106, £ diuBed oy ona

928, &@e[:m@i air inlet openings 98a 98b forward of the

p| ot's conpartnent 93, pair of a ut |

P bent i 90he Jonhemsandny shieid abakh fnglly BYbdta 110,
qugma%g%w of % s3HRWMndtFuckbS as *6hiclelH® den@itRagboeswith respect

drive, via the over-running clutches 102
toﬂﬂ@sb 6aa rai’s Sa@hd tpcr 3dilth GagiliissunroniAndings EORFRPERIng Flements

arg, %ﬁéefp%g]bgn%lfg%ygg%y gege%@nce%gﬂ'}%rﬂg Vdhseld YVR) ﬂhﬁﬁ‘@céd in Figs.

wo engi nes 101la, are

1 faur { R ho®outp] i€ dqiipped ‘dfth mo stohftings) gewdnaltmdedrgnv@é ik 111,
drives 106a, 106b of t

each §b\@&l]y\;‘é@191teq:qogtge ) ge %rﬁal%pi ?Q?Sqtf tg? gayi%aadt%agl k34& 64b,to a
reYrg&leg g@fmﬁ)ﬁ‘ %ﬁ@\bﬁ] ifeney. alih Yandegbgbatedn lei;ﬂ:ndw dgfloyesl position

basi c he sane construction as vehj cl

sheezcinj lbg@l ldlgmné Whid; for eabipsing the 1} groduged by @ae guyctedgfans 62a,
6’%” %\a%a f thggmbt\%rlésaﬂ 1I ' | AleSis Y Qtre?'b?gﬂ laBRator 1123 112b driven by

'’ng e hents are t i dentified by the
a S‘ay‘ﬂfﬁulﬁcebleélemealnnmer il shiveh). dhes, 1t dow Ispessk Right dhd sfub wings

ed wi h t wo
1 wianéglb Mg} léq plyoﬁ\ég? a};étt sé(aw?(ﬂP?sgt? “ffis O\g% Cthi%ts U’ha and 11b;
bt af (Pﬁg?il slp¥edTHi§M Qfeyt Soulld'Be bivoaldas ehdid exteudddror @Eﬁlopéd pdsétions,
payl oad "bays 64a, 64b, to a retracted position sh oyn 61a,

ay shorigip, Figp.al kernand| 11¢, to eohagea theclift oredigod by ths dicte

SR FRSHEE 5 b s Bl gaob g s ot

a$hm1bfvhertgml ]1ft|fonca, 111 b is actuated by an actuator

112a, 12 ul t ;

(n 0? S'ﬁl&ﬁgn‘%ﬂnﬁ Paég S%@érlaca% ;i)i Sahainﬁcl IEB CC%[,I rg?goq{a/ gplvoted
told b@wed pdsRion'¥d léhﬁ’ol@ﬁlgﬁér\/sgé@ﬁﬂlgﬁt hshshoWnSh mdl mmutmonrs such

as shown in Fi a and i b; at h|

e 2eh AltSrmodate t
ciei G ont ol Qe feclsee 1 FBUPE NP Shlgitefd AkGRmodate the
la‘%ﬁﬂ) %Xi?rq’vlﬁ'ﬁ% ftl QRSeted condition. Vehicle 110 illustrated in Figs. 11a — 11d may

also include ailerons, as shown at 116a, 116b (Fig. 11d) for roll control.
Fig. 12 illustrates how the vehicle, such as vehicle 60 illustrated in Figs. 6a — 6d,
may be converted to a hovercraft for traveling over ground or water. Thus, the vehicle

illustrated in Fig. 12, and therein generally designated 120, is basically of the same
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as shown in Figs, lie and lid, to enhance the lift
produced by the ducted fans 6la, 61b. Consequently,
wo b@olohmees in the ducted fans woul d be at | owe@I/1I2006/000032
producing only a part of the total |ift force. The
front and rear |anding gear,_ shown at 115a and 115b,
could al so by pivoted to a Qovved position to enable
hi gher speed flight, as shown in Figs, lie and 11d. hi
cossinistignasedeserihed fabmtmémsmt torfiigs: 63 ol 6dgandgharefgeg pqresponding

% anl t | N QRed i
A SHE AR FoRTL A O FREAEERGBAG e o
Figl 1) sibwategdihe rlhangsgeaerheels ®bal mnygIs.s@a + |6d] bate been removed

o 1 o3 5 b i by o

of eIt . Thé HSddPaBI6c2) 638, Sy teaperafed,at My 163 power to create

converted to a hovercraft for traveli ng over groun
enpuglepressupte, capsretho aghigledo |110errsqvleafhsogr?‘wdp?f pvatgras 1y Vercraft
[.e irBr rear
vebISE Bl HARIE phoh, BERLOPBpARs! G, 76 ki ?’3‘2’5‘&?"“@ :
mEV@Sent GaweBds stegrihgtchutralf nyr indivisualiss yrayiog thg piteli.tas derargd of each
identified with the same reference nunerals. In
prQEﬁthI e 120 illustrated in Fig. 12, however, the

| andi N@elf@&Y conkifRted if 8&arda&witlrttgpresdt invehtipn hay @lso be used
been renpved, fol ded, or otherw se sto

\ d..
for mvemant o th pround: SHhup Ae fromtang e weig’%% Shrclansjee e Fen be
8 fdfiR é)fr chﬁ!uﬁﬂ‘?ncﬁ&s inciRled WithfOhe ddhsc162a, 62b, may

erat e very | ow power to create enough
pr essUFig. 1 Dillnstrres Hdveswobhs Y)ﬁﬂl@kt cathalsa be GSFéraStﬁﬁeAEYdél‘h gprrain

eg{fg#a&ﬁep}f%b%? ﬁg%}gﬂ\{%g %t-} 3V 111 Ogeeﬁerawgees}/@%freag l.’)@ 1Pb§sﬁzglly of

the @ghe Eﬁgﬁﬁﬁiﬁh as Ahiokeb0 ﬁﬁ@ttﬁédﬁﬁ%@%zﬁ@ 6d,raad theb?fore correspondmg
i ndi vi dua tepltc as desir

pastsoliseE [bagn ld%@meéltéfs ¢ S71¢ FeferPRes TUPeRRlt: (i gﬁ%age W@%t?‘ﬂ@g In

véliée ‘?ﬁﬁ 11[11W:ﬁ&f e, qa}’h&lfe%@r g t25HarlvHec RRY efFBRhicR hré felaced

gr ound hus, the front and rear wheels of the | anding
by &wo $orciamr) Begatrans rbrbglngltbtttqtal aumbehgigwbgsls rer ygkiglego four (OT

T A e B e S PR, 0

g ik tebdined] bex e hé:ﬁlvﬂleblsldnstdphtaﬂby MV&Ilegger]sﬁ)eelshléSﬁel(mr by an
eneral Iy desi gnated 130,

e B o10heais "L S o eblg B HFREIp (Fyetef gU HRgEof temin.

' 6d angih ﬁfe%ﬁﬁ(:ﬁ iS85 RPATVNY sh&t & Fiave, e @dnt wheels 65a or

|dent|f|ed by the sane reference nunerals to
rdanwhbdls woeld prayidestesriog rhilerthe Rusherarepelien 6791678 prdymaty lift fans

in Ejaq. e oy )
6%&& hé:‘%b %&éouid? ge ?1 (‘:Aq%g%{é%d %\R %omﬁos i f%él[ﬁé;?éﬁ \gpr g;ért&%ﬁ)gg ff so desired.
Thé bdngd afﬁﬁhé%otvﬁttﬁdesmunb ahie lofvenstadiclessigeitlustebriddh Eig (b2

\f/\lg g re | g %E@Sllg )tﬁluS éggsueg;n_-lt@at g )Cil\{l\%flltlgl}] Efngr %rﬁf/ldﬁstagglf,tﬁléy vehicle of a

relatively simple structure which is capable of performing a wide variety of VTOL
functions, as well as many other tasks and missions, with minimum changes in the vehicle

to convert it from one task or mission to another.
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gear are retained, but the rear wheels are replaced by

two | arger wheels 135a (or by an additional pair of
wobk@elox296mot shown), to enabl e the vehicle to PCHUL06 00032

all types of terrain. V%en the vehicle is used as an

ATV as shown in Fig. 13, E front wheels 65a or rear

wheel s woul d provide steerl 6 whi | e the pusher

propel lers 67a, 67b and main |ift fans 62a, 62b woul d

be di JHgnhnketidg ayatpl@f@mﬂl dillustrafipny, of ligmative. yghielg rarrangements
whBE e hicld s KRS il p 06 1T (RS BodpR ottt one side
oftiBe vdlticlaviViariotdaleriatvepyirad pagsitilitees iarpsbowinon t hus

20 5 P H A S, s e

m@@veeélwde@fgn‘di{@blawﬁm bPpiits oﬁﬂle\/\&hicleaeﬁe stetiir @tthese of dekrger’
m SS| ons, m nl{\ﬁum changes LNt

et deteriped 1 GHiore YiHlsTCRoRTED: O tiE oPiER o1 e Plﬁz.‘&‘gal in the
a Vi.’)%er?lf:]tﬁ i ﬁgﬁhcttal%s tHel dpASd Bﬁtohé”b? RE pBYIbAT BRI Mated by the

e arrangenents where the vehicle is relatively
ccmﬁgmlatlom slmvmap Frg&.i 'lﬁl}p oqurbplpamangeme@@é Kig- 44 freqsawp| thejareptaken

u;b 6’¥ Stﬁ%lcS?li%iflteI h@g rrg%ement 'gia I%11g0§ a“s;e&sn lYer'n ¥ Cq%gl%ad area,

incfegsib@fieGothD¥olum¥hidilable f@‘gﬁgloﬁd on }ﬂ&ydppaﬁtel sn‘(ht@theechcl\plt It is

The overal| design and pl acengnt . of art of th
appaerigtecthat the mephanical JrEangearut o ng?ngq?é, grsgeg}s. ang éF?TP@ieé for the

véﬁassfﬂag% Pha b8 fhat Gescriell RvitshefeRxeSREiQn. of the
lot's cockpit, which in the arrg&genent of Fig. 14

t ak es FEig. 14belllgff3m hot the)basysf vehiple Bokfd e usp@ e @geuate a
e}lg Iﬁ\g #E ]%#Ifo%h b?i{} B Lé\Bﬁgﬂa]y;pxggﬁ?% maa;:hg(é&@g EIEH lide d%or which

pﬁol&et 1he okqiphnts, ran? hﬁl(mrﬂi@rigcﬂmﬂﬁan@;ﬁar&n greﬁs fo&nahlls hglalso enter. The
alternative oad area, ncrea.SIn the total volume

P e Sl On OB b RpaenBebeBieaticuR piEe 1N Eirudinal
afi9 6Kk tyehitle, Ardl GHRABAA 18 h St BAgle t\&haBRARA LA the patient to clear

arrangenent of enginés, drive shafts and gearboxes for
thefpsloy e biag prea ond b moverlsfullyringo the vehigle desnierifsisallnizen Space for a
mroﬁlcgl a?tnﬁ lan{ gﬁ;v?dee clos 'i(gthejoﬂgr %}d!e TR Q%ﬁcclehow the

asic ig used to evacuate a

pat i enFlg ]rzhﬁshsws glheevqh&,jé mbﬂgbh%b with @t doveradndysiderdwer dieskd for
with a cover and side door which protect the
ﬂ%ﬁ?{:upants and which may include transparent areas to
enabl epigi iy iIfuStrRE Bdw thENRisRalehRIY oft FiES14Nmay B¢ 1@dabQerform
which is oriented predom nantly perpendicular to the

VaTEg Ut Ly apeatiensi syclb¢< elqetrioparfeefige mawéfnergﬁel dhke pyaraple ghown if
Fg '19&1% ﬁrﬂqg {S‘t ﬂg(?ﬁ)? errgfgr ffa%ﬁ% (glgwﬁrﬁseto \%da ?P%lellztgitc 8ower-hne.

sea Pt ea e nove .
thﬁluvbahnonlpaqnbwpﬂmmpemmr snsHownsittachingSplaste sfpberesto the line using
vi de cJosetotheo

txﬁ pﬁgls@gf# &rl]l v s a dg‘%&ﬁeq{lwgle{}terﬂ?}we casqe éhe Ofﬁ% space
b¥hibd tHePe&tdyre Slrﬁ‘:'ﬂiii aﬁplféﬁn&ﬁ%a}clhﬂ&@dotﬁéﬁ utility equipment, such as for

bridge inspection and maintenance, antenna repair, window cleaning, and other
applications. One very important mission that the utility version of Fig. 14d could perform
is the extraction of survivors from hi-rise buildings, with the operator assisting the

survivors to climb onto the platform while the vehicle hovers within reach.
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flight. Fig. 14d illustrates how the basic vehicle of

Fig. 1l4a nmay be used to performvarious utility
wWop@earisens such as el ectric power-|ine maint ePET2006/000032

the exanple shown if Fig. 14d, a seat is provided for

an operator, facing outwards_towards an electric

power-line. For illustrati orppur poses, the operator is

shown attachi ng plastic spheres to the line usin

. . : . : g
t ool s. Fignil4ssilbisirates bowehe bpge velicls f Bigdi4s wag be used to carry
| t i - e e .
of AT oAb AL Gl e PR OB S g
polideldutigs, expumly pthenpyrpesech as for bridge inspection and

mai nt epan ant en r ir..w ndow cl eani . apd

ot her H8p1T BAOREE TR OF 4 YRR s TitelipicdBH pocordance
whth ehd Eodfighdative b FigD 19 bufeqipptd sittaulot e ek iddBkig fé@nverting

extraction of survivors fromhi-rjse buildings, with .
thetyshislsde aheyveraals for maygmepOver FOYRASNT Vafes. W%’Jﬁ‘gheo‘f?@]kflq shawn in

of; il &t hers i . r it hin ind -

FRLES iAo B oRuckiph G Ti OMEL o, Slod Figellad b any of the
apydicatsend shaviciafig: 1der sonnel in a confortabl e closed

cabi n, ch.as onmmut i .ng,, observati.on rformn

pol i cewzlaf’ :%é%s 1%’?5 gﬁ?" 8tvﬁié'|9%&l??'5’§sae‘?°c’tﬁf ‘S‘?ﬂ E%qletg %gﬁH side and a
pByl6ddobdyato thel righk mahd eidleDft i8 dppRtiated thatnslicinstive drrangements are
typically in accordance with the configuration_ i 51 Fi g.
Passibig suckicnsi isERDRicoHkPH 13 el ight badiside aadthe paylgad bay 15 on the
IGFORYERS Liab9 Alemy RiGHpRohL Pﬁwhﬁ&%cﬁig&t 14-9% 2pPyed®Nto such an
over ground or water. Wiile the vehicle shown"in Fig.
alt§natve spwfigueationo t he application of Fig. 14e, a skirt

can be.installed. on. an £ th Li.cat i 0 '

g, TR St p Jaois 5 L ROER o 2R, HACHR M several
pe@ekiirfangementse | eft hand side and a payl oad bay to the
right hand side, it iis appreciated that alfernative,

ar r angBigeltp & e bagioudialy it ap eRpaihem o ther ﬁla?ffilde of the

vEiScieN Fiae1dd ghwshaRdarsingdEma it ﬁi@rp%‘h)’ I1aad sRRY cdnSpafithent when
the left hand side. Al "the descriptions provided in

cpifipyredpg a 16cupmbdule| Eig oo shaystbaepnapision 9fthieRd!S compartment for
' | O I gS, |1l ust. r ' Of

o IS et r pifehdels SiE TR Bag QU b Skl AR neeced
nauistlya fog @itetstiastruetion hiipodes. Itkhodld be empbdsizetl ¢havkihtilanarrangements
enpt atformaqn.the right hand side of the vehicle. .
C?-*}"Be &%ggwsdésq eirgd, %&m‘egso@nm&nwpbm H’ﬁaﬁ-ﬁggf the vehicle,
af TR AMATRINsi oM RRosPRy diheRnas a rescue nodule. Fig

16¢c shows the conversion of the RHS conpartnent for

carryi Fig Upix dseeriroysl Siopleviswaif thravehitlyef Kig Hhayshpgdng various
aH&ﬁoﬁaWeaﬁH&cﬁd%félnaf MJ%Eﬁént d%ﬁi‘ﬁg %{5 the vehicle. The outer shell of the

vehicle is shown in 1701. The forward ducted fan 1703 has a row of inlet vanes 1718 and a

row of outlet vanes 1717 used together to maneuver the vehicle in roll and in horizontal
side-to side translation. Detail A shows, as an example, the first five vanes being the
closest to the RHS of the vehicle. These vanes are shown mounted at angles A5-Al that are
increasing progressively from nearly vertical mounting for vane 5 to some 15 degrees of tilt
shown as the angle Al in the figure. The progressive deflected mounting of the first rows

of vanes align their chord line with the local streamlines of the incoming flow. This does
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nostly for pilot's instruction purposes. It should be
enphasi zed that simlar arrangenents can be confi gured

WO Rooso72966i red, with the pilot's conpartnment oOPCT/He08#480032
of the vehicle, and the nmulti-m ssion payl oad bay on
the left. Fig. 17 is aseethroughfront vi ew of the
vehicle of Fig. 16a show ng W$ari ous additi onal

features and internal arrangement details of th
neteishiblitetheseheangsiffel} nactiion| todfo ﬁz;eqﬁr@m of deflestion, @%ﬂmfi fheir basic

PR | fffan
oA B0 TP UL 0000 00,0 58 B
of thg ehiee fis Wsed l‘mthe wpposite kide vethe dhet shown @IHS efitbe vehicle). Similarly,
hor i zont

0 si,de .t ansla [
thg o AR L G 5 et el e ianatien a7 rsgllo P Tngmsetves
wi thd®cBHRAS ahfie av Satb'h@aﬁsveﬁé%em‘éﬁﬁﬁﬁg Wik Oviiere the angle is
nount ed at angles A5-Al that are increasing
pw@@blﬁggqlwwwrrtbﬁi%ﬁvdlwl@m ofcagrh mnﬂnﬁ guigys coufiggragion of
% %?rpﬁ Ja%eﬁi n%fe§ aQ rés{lﬂt bt ac‘eli] Hﬁll&%@lﬂfe ﬂeéonhﬁ%ﬂow and
e “progressive de ecte nmounti ng of e
dfié tcsd:ngtmnng)limnms ’Hhss gonfigheition chrobalalké needwiitth anshesw of inlet
| ocal s ream i ne f the.inpc Thi oesnot
ViR P Rgeio el W dsimer rohls SRt SRR RaER one. of
def | ect TRNRAL QABRe tof€hd véhadé ¢ 708) 4 EhoMh ﬁB@it@:B insidt its enclosure
shoul d al so be enphasi zed, that a simla

10% jand pelrtthe air aﬂwalﬂa%ﬁémcoamc{fqﬁietmﬂa%e%egﬁ@ g5y AL G pdich is
%&I%g trtlFr)(;Eéhdﬁ st @B@sﬂi%% 1§ HQWWer(doHR o dehiBo¥ g6 F)om there,

€ vahes attac ed at the“inlet to the af
tigtonegh, a Apezaakad chafi, Ithee;jom is dgusmiddd to thermantgeathexrd éllvé@t also

Wi t he. 0 e.at, each transvers .
sttt 15t et aP0 Pl R PL RS s eps v be
ugae(hag@@dway eThd pitotrh QB@partiikind &dockien 706 h@aﬁﬁaﬁspﬁent téﬁh (csnopy)
uni que configuration of. vanes can he vlarl ed in

°§§Vhé\°hr@§ orter ganed drf bt jmbinged: g RerAbhegniof A&l 4 FR:B‘PWTn@]d exit the
cf)ék% ft. The pitt e sLR I?I‘Qhﬁﬁ Qlthd?Beldofhiiabi £ kket B3R ?Ied ejectlon seat to

on can be also used wth any row of inlet
facalitete quick egtebeof the pdet ﬁrcmstﬂml doelaalbﬂnrcmgb ics wgppy @ﬁthe need arises.

fan ve h§ ,
%IQIISHDS eco&%éﬁ?& arg Lonnec 1%3531 gs%@n og{rgln em EIZ)e vehicle's
REDBndiap gedroiiva 1o 1§lsliowmieeﬁng1&ﬂfhe grdunidsarclothe £1Sddnding gear
a 90 degree gearbpox 1710, whi ngi onnect ed thro;gh & o
sl 1718 s sharpngpiionslly Tetragggh inte e dé‘@“ﬁ%ﬁ'é fgedpgRe fexfrag m hig
? AMiLREr Ehe LM ApRRES ?aﬁ@tl 864, 1785 tare §Wﬁh\ﬁﬁﬁted on the aft
ransmtted to the maln gearbox 1721 that al so

petiippovit thte h\éngﬁ gtabiligien HU) g¢gerpld)3t spanming #hovaard batyveqn said fans.
arr ang% %Ioaf (l)c%n@ﬁu&l'ﬂj;l’ cerQ o'ﬂaé’f 2 \% ﬁjelgggﬁq%y% showing

shown) . (Cockp
vﬁnarssﬂajneﬁatl féamypey mﬂnﬁﬁm)al mfan‘gbmelh dblaﬂs oﬂﬂle velpelae Thd gidtdr shell

s hinged, to permt_t lot. 171 1 to enfer and [ S
1 cesstadns whoieREIE etelesarklissinito s et polpiive F825" mside
tROSHER] a f@Rvard duef KRR HBRhQYICshcel ST 4@ hoaB@B, ffide which a forward

facilitate qui ck egress of the pil ot fromthe cockpi t

maw Hfigioneiler tilftopg aniaft mpie Tifeptepeller 4813 are mounted. The ducts and
propellers are preferably statically disposed within the vehicle such that they are inclined

forward (generally between 5 and 10 degrees although other values may be used) with

respect to the vertical and rotated along the transverse axis of the vehicle, to better
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The pilot's controls 1714 are connected to the
vehicles flight control system The vehicle' s RHS
wo andiomyegear wheel 1719 is shown resting on tPEI/IL2006/000032
ground, and the LHS | andi ng gear wheel 1715 is shown
optionally retracted into the fusel age for reducing
the drag in high speed fli gll9t The vehicles two pusher
fans 1704, 1705 are shown nounted on the aft portion,
acddirintodateethwiimgmings bisflivi Atz bigh Spee. gBhrefoatvargd @sbgﬁif%@as rows of

aboye and b n said fans [ [
oS5 330k B AL 5V Opr bl LG BHITRl e
ﬂa&@waﬁieg%ar@gféu&maﬂly dse@tdisopsrobihd velitle imedll eanmlmgémt side-to-
details o

LA N T
thé Q]Q.Jralﬂ%g 85@ RGk QFYRE af §ier 18033 hdbBedtiElys h@bﬂlonaﬂy,f dinedngl vanes,

and an aft duct 1803 are nount ed |nS|(£Il
maintedhin a thosverse driensdtion|aytbepnapiad) aé fhe eyt of fhsdorxprdygnd aft duct,

9l L DT ST s, s e

exitihe frhine ducky ahstolat schéreaticallyein tRISI ﬁoe slaricys iaghd reglmes of the
(general |y between 5 and .10 _de es alth ot,h
vebilen s s BECULEAPToN FIPRLPO: (eenist oL BF § PO Tekipe rieht
a1tg96 U2 0 a@liQudbdlth Sealvé BRSPIRES SorpdrSncaf, ahd RHBEd ik @nd basher fan
eraccomodat e the incomng airflow at high speed.
ingFaltatibn rws_d:ld foursferarge? Hgslopgnareafof| the Q?Qtﬁdf‘lﬁegi’gevs&ﬁ%@l of the
veéggeglsﬁ% g%‘l esa%sqilﬁﬁlamqﬁ%l%hq THE oﬁtglv\ﬁlaﬁé of BRFLE Ri)' lﬂai*ore aft sides

e exi ese vanes are predom nantrcé
is WioRdkdit® s anthe géorﬁdn@cai/ﬁdfuds bEbdth dua:bé 1808s% 803, T lpwgreidglof the
si de-toside transl

cepish ¢ e A ORI BN Goeooaestors SyiRE s Toruard dugs [S03 p olien
its@ff Wiltene Wif&@ﬁ 68 fRRCarB¥id thefvehible abhish@pedd g3, The upper portion

respectively. Optionally, additional vanes, nounte in
1897taf drestentes Bisglpge HOStis ghtahlycupied derarederatng e éﬂé}%ﬁefln%f ¢ aft
Jfl
g PO R e b LI e o R e e ™

oft the 16t produéticnnignrenoots tthe nubirc ligingapropdiorsn] $8h&nkitli c Ahisyupper
in 1815 for var|

flight regines.of th
poefgp 109 ot e sesnf b Suntes yl MR e Eauteparatol
wﬁi%ﬂtv@fl b@fusEJ‘ﬁ:\ Mﬁ&%@dc? sit@éﬁ@h@ gitlidr @b iget 1@l thé gtd)ghd sztfelw/as even to
deci ded | eave | ot' s conpart nent

Cfmﬁgﬂ%@@ﬁd fhghitvdth they ﬁuﬁhﬂ%faaﬁ fhgpst obhe\nilof Eﬁ]é P épown seated on his
sea? %98} mghaﬂ epﬁFﬁ? g%bgfock%eﬁﬁp&ﬁ?e(fu@ﬁ gt ﬁﬁfa(:llhtate quick

section O e ve serves as he mai n i
edresslof thidgilatufran thd eqipit fihrohghs thecdponyo if the need arigept The pilot's

SI d 818:@@%}) %%%%&90‘:0 eevei%b%eﬂlgheto %Eﬁ?l B %%mggﬁtgéh&% HPEE 18 is

oﬁé"@ﬁh@ﬁﬁ) théen CF@ne@ ubgauh tHeSRGicleshewa as 1886 thoumedaxside msgouter shell
the forward

ct 1802 to allgnltselévmg%ﬁthe vera tt1 1
1835 and) bslpvathe idniekee 1 828ni The S0eetor gRATage Lt >r YT £ ftions
p&p&eﬁ' )C/Hléc E ne1§$20 t%fthyi w& Eithox fthﬁ%ﬁélﬁg &hdf80fhid fower gearbox

r acce era‘tlng the air entering the

(@ﬁﬁbod Ushift 180 8hovan dhenhamadsys tor tha meaim aft difting erepellce gearex 1822,

w?nch als% sug ort%fthé Br%pélfé? %la.%geAn m%r oen\lllle&%hm mechanism (not shown)

further distributes the power to the forward gearbox 1823 that also supports the forward

main lifting propeller. Also visible in Fig.18 is one of the pusher fans 1827, and a cross
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of the Iift production burden off the main lifting
propellers 1813 & 1814. This upper portion 1807 of the
w@embmr29busel age can also facilitates the nouneCTIL2006/@0032
parachut e/ parafoil which will be used in energency
situations either to get to the ground safely or even
to continue forward flight ¥t h the pusher fans
thrust. The pilot 1818 is shown seated on his seat
set8G thrdvigh thertapilizet HZ8 mmntedrahee, and bevepw tie@ushse fingyl gan also

n, seat t.o f C f
o b R £ el A0 s 96 oSyl St
1805, 8:®Bthe Theafl boahday €t deop sutamﬂtoamelomm XSt elhetontouhis used
vehi cl es fllgn¥ contr ol s stem mn i n, Fi

8
tq Greghatife H1HB PoBIPHLIH gl ReEDTALHaPS O e i fectesdBan aiso

i&%iwn a5y % tREDIP WRAsI ST Fid 6! the @dﬂvs{d e%ﬁ%&“khe%r@&@ht 1802
elow tHe air intake 1824.” The 90 egree‘%ear box 1823

miay Angmitt eptional foovard ifening cippymderentiab plof h&29%Mgl fas ggpelly geross
h 7
tb(egerwa d’\@4 cgﬁg%?ﬁfé 61%1&; ]%ggm ')l"@(} ﬁ&q{iées th-gqh&nhf?%ﬁém,gﬁ %%23&1 of the

connect's
flafvtthdt iif high gnear ﬂa@iahai) pg@&[rhdﬂmeh&%nnn@lnﬂh’thalsbms accelerated due
supports th ropel | er 1813. i nt er.connect haft
o e HEARE TR (RIGT0ak HERA Yof &y BFeT .cg?‘ﬁ*“%ﬁ% ¢ t1718 cleg Uiguen o

sécBﬁd flﬁ{emgl%aﬁtb‘ﬁ?(mﬂ-mn‘} higdt i@kS e SHRP Metffov! 1 ﬁ@lde the duct, and
forward nain |ft|ng propéeller. Also visible in Fig.

gargrally tangsntillyrwidh fusingde Fathof flspduct 4300 2 The esuliag dgvp gressure
’rl{ E c?e%%ﬁh@EPsﬁﬁbd@oWﬁo$%§ S Hﬁﬁ ﬁﬂo %o(}llﬁh %@éctp %é"ﬁ? Qbove it
ans a SO

can e noticed tHat a curved
ﬂbwng ak8Sthe foaterr@upper) ﬂlgaylﬁtherdubtfmdqmnodds shictivpgo aftachiie latter flow

ne, encl os re 1825 d the boundary fqr _a
RSB St B bR stioh e M Retindyol plaved
b{lieQfdts PRMoSt €3 Oiis Ito HRedt BenPoicdie bir Fidwg (Hiloagto@ure 802 through an

shape of the curved |line 1830 can also be seen in

addieong} opaning; Bisreby seducing th agountof adowige Hafheve e Gyt lip, and
(1'; QEO rOdute, dth %raﬁ? ]inﬂg)(n(ﬂl?e%g g%@@patd SRBlse eﬁEcWBJndthe vehicle)

acing ci eren runs general 'y
cReed b3 t]lehfervﬁand dactclt Bigh spded dlight.olt shindd Heooted 802 theFhng 1829 may

t face i ncam n na.r flow .
o v & ghel gt S0bdn Pt mipielof s Wais alfif bh)% migne
sl 8 GndrBdsed. t uch | ddbr/dSor9 GE /k&d, ahe (ﬂ)edid:ﬁvdtai tkemally through an
geonetric internal shape that is genera

AEBHOT S FICPRADISER T .aite'@h'a\f#bére@d o {ho a@ﬁsuae é’é@tﬁ’ﬁﬂon At djiference
botwkn A830sid é nr(]iZ(ﬂl er ofMfd @[ty sE1f aJctd/a?e g Eﬁﬁigel()a&eh%oﬁ &edoors

oW I nsi and general Iy tangential |
as hetlunrn@.u dﬁlev\mdlin@fgearhwh@hlscﬂ&us@zzlQZrherer@swhtmn@eIl@ndm gear's

or essure..areg created by this. t rflo [ n :
BB RoPhr 2oidpoh T Staa) Rk B i, P Al s
tifel fOsula3g sallersol ereduderirag i frspedd fightf t he duct and

prOV|des suction tq attach the latter flow to.the
duct ' sFigndens gumstardl illusietion of gnryrpneed spritcpliep g the vehicle.

Eﬂid&ﬁ‘t BREEHcruf B WORGidIQ! o%te? Isﬁélﬁfb(ﬁy[ha{t helaskif %%ﬁﬁ?@?s €nclosure.

Is to direct some of the air flow ng rough duct
Aimzsmhns)thglfowchdtmt tWQﬂmith tsaaiva gf lop@mdem}ly mgutsi et vanes.

?{I-ngel)nl'!gane e%glogurg 1%3018 sﬂoqmln Untﬁ%g {falte 199051 %%Beral}J mg’talle%ngose to

the top and to the front of the engine enclosure 1903. A similar arrangement can be seen for

the LHS engine enclosure 1902 and the LHS engine intake port 1905. Two pusher fans
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so al so reducing the overall pitching nonent (having
an adverse effect on the vehicle) created by the

wo coowardeduct at hi gh speed flight. It shoul d PET/Nay&d00032

that the slot 1829 may al so have an optional door or

doors to facilitate opening of t he bypass airflow only

as flight speed is i ncreased?! Such door/doors, if

used, be activated external |y through an actuator

1806 ﬁ%é%mrs whovow, vith & strbilizore 1908 swpyning bethgerp thegs y e vehicle's
‘4 [ [

18 skl i BRER el FERLEF 1R, MEE S 6 RELAR Aflaton of on

otigeovation sybtar i, 194%. reqU| red. The | andi ng gear wheels

Lo P e G SR BB i

a%llg tfﬁﬂffer%ﬁrbﬁgiﬂl uﬁamaﬁoﬂ%@n maeoﬁm§ €. ageresSinel tharh8Oskmilax to that
uce drag in eedfllght Fig. 19 is a

of Fez AP the fisploges P\“a't ‘meﬁ 2601 selsanlaging & PR Gompartepnto fHowever,
tﬁeh@eh‘fﬁ@%q Q+grl‘n 1§ Ol’{lgﬁgéd h{gl(feqﬁe %s%fagé ?n 'tl% %rgf sé‘n%maﬁéa@[? shown as

outer she I's |acking
260 | Asmireintama §605/suppb¢sea1r ® thl englm vvﬁwd e sy f&ﬁ(wow& RO07 are

th ro unt d.inl va T

ustl SR8 2 Sl 2oB80 5 he PR ol s Bk pdct5a0g3 have
IW&ﬂlﬁéllyymblﬁﬁécB{rdneﬂ al @ﬁlealtlﬁbtbﬁlﬁ itseiflafifitlof £n SBRErvhticINdystem is
of the enqgine enclosure 1903. A sinmlar arrangerrent

skan per08@ ehhergpiclel Sxed gid e iading gpa5dt thewadn20 g t he
LHS engign%ll i3t akp @@é& ke AR RERNEF FiANEHIQRied with an

1907 are shown, vwiuth a st abl [1zer 1908 spanning
eb@nd@@rwmaém higlh epepd Might e The RFSewing i desigppled Bwﬂdmrtge extended

plg d ?‘1'69"\”11@%1 r%olé 9d1 der Ejg tfﬁso naég.;éx?éc 'tgrtggi 1sluseﬁi_. for extendmg

atlon serv

and rdtﬁctﬁ)gfthﬂf Whras desirte@r Thd LHS ntisd i sintilR 20 bvident dpthie @fh‘ﬂ\hng
Unmanned vehjcle, having a slightly different en

i nst al Fi P daatnsidhand 19p View respectiveig,illustatingsn Wﬁ%ﬁ@%ﬁcle that
eﬁiévfﬂir's ﬁ&)llfréllt& B@l‘ift géne{':dﬁﬂg fahd; arfalifed’ 0he BLRBE tHAWHRE, aABhhected to a

i s al so ing a pilot's conpartment. However,
cpmenopethissise’ f@r éngmmose 9 reaUrHng dnj msneaﬁgdtmhﬁ@@@tra@et which is

p&%sglgg(v i) E)\?& nﬁ'ngtd'ugt?(li k‘a}(xﬁ?gl}]asmgées ng B(ﬁ(ghﬁé})rur Iaﬂs )E)gb ducted

féhs 2007 foa pencuging Jifa Thevesh may bahhé(ﬁbllgbﬂly&ﬁw%% sholhein Fig.22a to
af t

farwar.d duct 2002 a hav
aﬁlaﬁivqu%gw PReeel i Gishe Bwo e‘aﬂ@éed CAEW aﬁ)Q?aandppe% #eipgferably located

onbRHAdiA I A dfcteTauRRS ﬁﬁm&ﬁ@@&ﬁ%@ré &r SH&V¥ArdoN A pilot 2005
2009. The vehicle's fixed skid andi ng gear is

magybgrscated RE@ckim 062t thejfipngen oma ehiths isalinsn guabtps the left cabin
SJF A e%émgé %o 1f71:§£ 1?&&:51% Q%_ﬁt bf F]hgnciagfﬁg SRe AR £ aﬁ"’ing%i 2013.

or hi'g esi gnat ed
Tiwo vdnmble)piteln dnxﬂelpﬁiﬁs 2004, eanidscdli 2hsvinds) afe()nhxdlmﬂed,mocthds rear of the

e L3P0 20T S ARALPE, R, B o
tSinfHingmomasts GVioskesl flight! MulsKiawIdtFell, yaw and side force control vanes
2007 are preferably mounted longitudinally in all ducts, supplemented by similar vanes
2008 at the duct's exits. Transversally mounted guide vanes 2009 may also be mounted to
reduce friction losses and flow separations of the flow exiting from the ducts. Side

openings 2016 may be optionally installed to enable outside air to be mixed with inflow
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Fig. 22a-22b are side and top views, respectively,
illustrating a OL vehicle that enploys a plurality of

wo 2dob/ogpener at i ng fans, arranged one behi nd t hePGI/HE006/000032
all connected to a common chassis, for the purpose of
carrying an increased payl oad over that which is
possible with two lifting d#éted fans. A chassis
desi gnat ed 2001 houses a nunber of ducted fans 2002

fibmr abgee eneatcmggthb |1mpact The tHemmbmﬂmayH@w oh thgust singyentation of the

d\éﬁ??ﬁvglrésdas?.\aﬁl t\ﬁm co eg‘e(%i%%netsgaﬁ € v Oe% é%b‘fﬁlhgr RS Slgts t0 these

daief fersalal yaribole @itﬂﬁfaﬁ irolo@y D0 1% igl ﬂﬁ)uﬁtfed ﬁlhﬁlcﬂ dadtePrefordidy, ooe half
acconnodate pass% gers or, .oth ca&g gllot 2005 1 th
oty fans (Qeax deseith ball 2t erssitie. stdhersap Hoheast phaveicly 56‘?13“0 at

sIRRG B FieN®2 6aPhditng S168d Bembdiof ﬂﬁag aaktbd £28fdn AWRe opposite
engi nes 2012 are located to the aft of the cabins and

dieofien ab ithei otheibelf . zéllﬂuralrmf\lmduwag@mpzqoé Isupiostide veliglg on the
|

S8 R g MKl e SRR, DL B i e

lqndﬁxgegeaf aﬁSy the Ppaveiréd,t @t elterodivelyoviorwtard mroung mosendrs can be

in farward fli ti i nl et oII yaw and si de

ot Prpieg peh (atseo! Bisorabatie PGSkt Lonnt o

| ongi tridi D&l dhiwd ranaéﬂuoaal%ﬁmgéﬁaﬁlm%wgr @istrfufibh @fstem for
vanes 2008 at the duct's exits. Transversal | y nount ed

trgpgngBing éhmmmcf@nhwhaqfébﬁ 156t mewHedenginss fte figcwo hifting fans and
Hae . :
ohd EbEERHL 8855 A0 1 LRNBRRBLEDRERL 1S, It v e, o

engihds@308 hte prefetablylwsel toodreweahet Bvoombisi lferogors afdothb eworipusher fans

w th inflow aboye educi t he at.th .
e & SR LR A Eharhes RS rous RERE e it poeine is
chipRSte@ shrv@ihl a SRt Aeft QM tPthe WHE Gd EHSQ\‘-IﬁT%sﬁ‘lﬁﬁoﬂsadh@@nated

installed in the inlets to these ducted fans,

2305 aushA301 pespediivelsnFropghese)trangmigsipns, ths PRYVELHS mtréaléqﬁl both to the
ﬁ her Sﬂrgosslﬁg.{gﬁ dl%ﬁﬁlﬁaloﬁerﬂéd %] s 08 O%O\%IP%] % PRE AORotor

as I'n the case icle
Gshutok aBO"/t ﬂxrdugbtw«shmwontaﬂy Riognte@ Shalfits 236G VT egtwarmagul dift rotors are
nnbe [0 fti i ng ducted fans)turn in t pasi.t e
CFEE | G B FHOVEDREAES g teh pidp; HgnaSF PRl ppe shat
iifl€adithe iz IboBUPBRIift £Ii6ks Vsﬁc!iikriale@ iR tWd Segfictd siginiledSHr2869 and
to attenuate the | andi ng i npact. Sone of the wheels

28 Icegusgted pyteenterfaeappxged P thsgyglb Bexiblrdeisly, s center gearbox
sél'kféserﬁglﬁlﬁr't% ﬁJgVe F}.\E 96t¥€({ keGP ggréﬁgymﬁne“é%bt@ $hafts 2%09 and 2312

acconp rough the use of the variable pit
\xpmstrtaffef:mhe dirggtio® 8f witating (s ewploymgah uamarmgmhewﬁ plee gears

oSl TP RIAT R pcbl Q2L 1

hbd £ $haft@hdi BeRBkhE VEsidel aébegmafea as 231G bnabEngd ot fd)rl’hc&dﬁsbnes on
vehi cl es shown in Figs . As can_be,_ seen,

eithegiside oF Sigfacenf Gegrhog 28 é‘msuﬁg‘gdn PBPQYing siregtias Pﬁfpt%?mrotors
nl)i &‘thBPt"H{eSrot%&dprEf@l%biy"%ﬁrnHH SPSsitt @& tibiy 18 %Eﬁhﬁtét@fdu@ fmbalance
shatts and gearboxes. The power takeoff (PTO
oeamhvebnl;p ne is
Fig. 24 shows an optional arrangement of a power distribution system for
transmitting the power from a centrally mounted engine, or from two engines forming a

'twin-pack’, to the two lifting fans and two pusher fans such as found in the vehicles typical
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connected through a short shaft 2315 to the RHS and
LHS Aft Transm ssions designated 2302 and 2301
w0 e@ppTdsvel y. From these transm ssions, the pP@EIL2085/000032
di stributed both to the aft pusher props through
di agonal ly oriented shafts 2304 as well as to the Aft
Rot or Gear box 2307 through t4to hori zont al | y nount ed

shafts 2306. The two main lift rotors are connected to
of tFég 1 andiwedi ve og:eae me@eteml@@ghmgma@mi #5124 issuspdppdrive the

t
oo Gl rov B GRRG RAPL Lo Lgrl S ABROAR Koy, The
pﬁﬂﬁﬁﬁ&bﬁt_lil;b@) af 1@? plighic daegndﬁed(asZBtD@ 1st dftrnnetgdfdt thtoagh bkleort shaft to
nt is center X rves in 0_.Nnpv.e
ACORE TEHSTESHER ewgﬁlaﬁgﬁgﬁ%ﬂ 508 AhBe RO R e as 2409
t[%&qats%eg Hiréctiyd fohtBHtfoﬁJaEd? fitti A8 gbdiBod Hés@gﬂateﬁrhsoﬂlo From the
rotation . an uneven nunber of pla
cepdsl ansmuca A8 Gl vees 1 Ao both 9 Beaf ifad ganiandirough a
fga‘%ga?es:f%gfggeg 2?8@ “)eﬂ Nh&S 3@9& g&%boé%&gwg%zis %@htﬂxfo'ﬁgh two

e ou si de
herizdnkally gnguated rshifior 2403 ¢ Fsoo lthmgml gearbbvess, toddiagvhalt shefts 2405

face of Cear,box 2310, resultin osing directi

CERSTILE o e ORI ORI 240 TR Crar nsis aB P02 may

afsHhBvd &h KRRRREIT Dafl itlia@ &t d}ﬁﬂ% e ephbliiMRver fop heléssories (totors not
i ntbal ance on the vehicle. ows_an optional

sbsrwlan Jbaegiers preferably fen uu?momg%@ch@wsgy §hl@ma¥eaf>rque imbalance on
tﬁerx%ﬂi%fg tting the power froma centrall y nmount ed
engine, or fromtw engines formng a 'tw n-pack', to
t he t whigs.i XStishgvs @svherpatic ctase squtishand desigs detaitsoias qptmmbl single

|nthev hi cl es i Iof 9 an
iy it g gt Beticle ity sl Donhadienfie 50§ Which may
be bhsé@ oh mﬁbésﬁ@ﬁ Behddldgyfat sHoktnQEen@tidally e FighQsp difivaph blesSmeans
t hr oggh a series of shafts and gearboxes. The

of propyfion ArEryssigle. 4 é%ﬁéﬂ dustoiesigariedhas 298 guraunds the rotor
(qfrag% gﬁn‘i} 8&@@1&&@%0@ & t kﬁ/tago %er@@f&tﬂoﬁée the ﬂ1 ht control and

ssion desi ghat ed ext ensi on of same
ceaiuhicatemi aniptect asvl4BIha ft@hﬁwnﬂiesiumim rof dierrensmw Aduel sump

forwar,d. 0 nat.ed 2410.. Fro
i 5 At oh 2208 A Biot iRk, BRe 3 tea 1 RBee the
réthtidnkl ?@l&cﬁ& tHOEdpine® shife tohitch thhat refpgifeddRahd DX 2504 Olﬂ@b l#yers of
shaft desi gnated as 2406 as_ well_as to twg an

varear(Befioendsinop) as wsebip eanirliths viehislens rp.ontch Y&\}‘ find lateral and
16 +3hadtdofs. 2#3vankd B B pRIShR] oHEAE PR R ipIE lﬁﬁnes as will

diragonal shafts 2405 transmt power to the aft pus er
bp reapialgecbwhtb wefereaep0is Fig riéc c énpayidad typieallricensisting o1 @ ¥ideg pamera

maH%g Ihlouseg ire 89% 8*tghe%gz? SQup: aIImenE e%}%l%téd Q}P%]‘_t o the

power BH"es r's ot “shown). The

rotors thr eftesiniisan tattémative lidpofn taﬁanyememtwmmOrxotors 2510 and
el im nate torque inbal ance on the yehjcle.

23 hotpate ndpResiie directiop dxcanedd thei AU AEFCHB; Bf feRe b PS40, would
nave QP YBRL1eS IANgllgBtly larger gearbox designated as 2509 is used to rotate the two

rotors in opposite directions through concentric shafts.
Fig. 25¢ shows different arrangements of vanes in the inlet to the duct, generally
designated as view "A" in Fig.. 25a, but also typical for the bottom (exit) layer of vanes 2508.

While the arrangements of Fig. 25c¢ show a number of possibilities, many additional
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duct unmanned vehicle. The vehicle includes a power
pl ant desi gnated as 2502, which may be based on
w0 x00603%1¥ed t t echnol ogy as shown schemati cal | y POT/Hi2906/000032
25a, although other means of propul sion are possible.
A circunferential duct designated as 2501 surrounds e
rotor (lifting fan) designab@d as 2504. The duct 2501
may al so serve to house the flight control and i
agangrmente are possibée The permmon pringinle indhe inHplarge ianesfagiangements of Fig.

S50 T S Yl BT
(typiedllyta degrbec butt dikerraggled aro pabsitigae dhobdtheialfe sgan® goduce any
haft  t tch that ired the f .2504.. T o
bty B SRS LERU RS B A0, 29001 T i

ahdBa¥BRES In8hé ?laﬁ@bﬂ the Phre§; Mbe it/BWinkA Gahed idedi@latednd 2506 in Fig, 252
| ongi tudi nal transl ations. The vanes | ayers_are

ophefeait ypiey devignstadag 2508 HUFigi Plae SFigHEang sonfiguratiges are possible,
. . ; . had |
st Ll 15 2256, BOabisandn i £18, B0, B weaye pattem
in Figt2%@8.cl ear spherical conpartnent designated by 2512.
Fig. 2h5b oOWs an . ernative lifting fan,arrangenent
wher o Fiko28 & Spiosah Hoifiion 8T 4 rimpiiieg Rt Bt ARy rescue
sPHtdn@ C I @R hRre2Adls B fe@héropi@iptteseicR el ekftadedorafd a@ie, ducted fan
such as 2504, woul d have on the vehicle, A Sl%ﬁht

! . . |y
Velaely émanged phwsmaaed) ghsigratrdans 208loteed gotislycon it Iieiaps (2606) to
y | [, C . .
SR 6002 S RBRAS U LA A, PSS o ol
dasigmted 605  Optimmiigsthe (patahng miag be tstgeed dhrgdught the use of steering

SSFRSEE R Bt 20, B By Grem B g it e
f2R0&sigiied @s 12602 aird dPGRIFRN e OEhidte Gan 2agy SO Rveluflighr to its
of possibilities, many additional arrangenents are |

dewsieatian dIporrerckivmmi® depivating Brachife capreisisgihe parayRize@s05) and
c@é}t‘n@@ 9 ('I:lgllﬁ% af 1ifrieths (’T?&B), f@?ﬁﬂﬁﬁ BiR¢t96! 182 hding ﬁ]!%vba?a@ﬁé?g {2%05) still

that typ y one half of the vanes are oriented a o
attachadityl e (eljgle.c Altbpatdelyd Eghepushey fensd26R2) arerngt produgieg sufficient

Qssi bl e) to, ot.her | f 4. 80 S .1 r T
Bobe o L Host il oo Bl REHaE Fdiog s et
rstidniu}]]ﬁﬁcﬁfmiowaf:fesﬁhﬁﬁ@r'@tendam'gﬁmhdierEcti oln and magni t ude
in the_plane of the vanes, be_it the inlet vanes )
desi gnkteed’ 7d4usistss optipng ygeans sEsugplying @ddifional i fodift ducts shielded

e8¢ B @0 hafrOfirfalls FHoth théiP fdesVRPIcQAWT theAM8ift fans of the vehicles
configurations are possi ble, such as the square

deseribert in Figs. FiSg6, 828 28] 11-B. InFirs 27.pdift generating duclgd fapglpsignated as
and. t 0 Fig e . .
f}ﬁy s g?&gr%ﬁ??ﬁ?ﬁigﬁ# glﬁél@ed florh gk auzg'g\ﬁld 1F ba ngcgllg §71@b a(%peeamgs for

prc ati on o aramalr- araw n
i, gesignated as QUG adA7050 petmit autsiderair gefloy (2707) inahroogihe channel

rpaoses. such as, extended rangge, the duct an .
QLG Epw tbﬁaﬂﬁsealdo@nmfawﬁéaae I8y &hent %@Vafld%btf Gealgrelatively
urgei%mfb%h YioRohdifiodsi ht h8 Qudi@Nn (2/08P) WiR tgespehiag2704 ihd 2705 in

ut may instead release a |ift generating ramair
plasartbedimpgct of Hewacelle en 8yrish pugmeatagion of the ducted fan as well as the control

effectiveness of the vanes is minimized. Preferably, the exit portions of openings 2704 and

2705 meet and is substantially aligned with an upper lip of the duct of ducted fan 2703.
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desi gnated as 2605. Optionally, the "paraw nglmay be
steered through the use of steering cables shown

wagedenedscal | y and desi gnated as 2607. | Q t hePEWER006/000032
that the vehicle's pusher fans designated as 2602 are
operative, the vehicle can carry on in level flight to
its destination. Upon reachrﬁg its destination, the

vehi cl e can rel ease the araw ng' (2605) and continue
flyi ngF1g$| Yg-28¢ grd mbte deafngd (sg]mgi)lc toiy viewy of|the megigal attendant

nd. n t
IR SRR 0 R 300 L S5 16 s
scﬂﬁﬁ]atﬁki‘aﬂﬁ hownbe cdbid isAhidriut twith wedpect tidn éhe' whickwFipg2 8.1 ﬂﬁ@fﬁ)teq the

issiet ARl I ghEaas P SoeddRne il g Ber ams on table

2600 &k O8L shows Qﬁb‘iﬁédﬂcal Rednasi il Rat'shihtdmedte posttibst én’&bl@fg medical
opti onal neans of g&gylngadltlonal air to lif

agrndery te igach gextifogipbla Ak Fhicsisangrabdernest gam AT Batistt #f‘eﬂ%gted as 2803,
e
plane fi gy iBFrmediatei lfosmgmnﬁlgeﬁ&d@odﬂ tteauediaahattbeding hntxmma gotated

03 r ef. er abl arti II shield d fromthe
oo, sy Pabeph bl Racvsd b Ak e ably PR S 4F phable medical
2f@R B NG tREh PiticAtIM4d &ofh &Y\Qﬁ nd@@:fsﬁﬁytfoﬂi&ﬁtrﬁiﬁg pioceduge of clearing
flow (2707) in thr ough a_channel (2706% fromthe sides
patt %@mel*wﬁwswrﬁ@ qrprtic drpietia R AsaeTipg sa9B3 8 Qo dhat can be used

Eﬁ%afc oqu%g% vm%%&&?auu@% %@;ﬁeﬁg ;S%Hént% Q&ertzﬁm that is

ucte he openings 2704 "and 2705 in
apledo el;lovervéongrmmhng ofil 2810 gwided| byefoon wheglsi et rollers 2814, although a

PP Dboralates P RECs @547 R i fadad s T et s

2BOEinePi 2L Bfid foP BnPle WRENLEY & ndfifer@idE bdatdhereat medn Fig.28e
i's substantlally aligned with an upper |IR of the d

s@ivelgie e HEtmRst Pog8oryysheratigalligbowp in tfjd e Wi Hie i is s Toaded it
1§1§d?§1ﬁw élﬁceﬁ%’ led\x%VﬁctQﬁaI{yhg b Cald sl RO s SBGE ﬂnqﬂg 28e. In

escue cabin vehi cl e describéd in
tlmpom the latteridang. 2803 awsfhbws seat R80fatoi mfanmeﬁlatmmsmwe 281’* and has

SRR e o, 38l S o By rosion
s%ﬁﬂplﬁﬁﬁﬂgdmfmgzﬂgtgasfzsﬂm When mesd arfsgs for aftdpdantatonachrthe head of
tabl e 2801. Fig hows .t he nedi cal tt?gdan in

paaeat 2803 ot bia aﬁl% 115%2897 dﬁm"%‘?ﬁaﬂ?‘i‘gwﬁa‘%&? affhile attendant now
sRdvhf deﬁgt 28c0as rﬁ%: BwRerRTekRBb & Ietﬁﬁ‘lo?ﬂﬁﬁftloﬁ NGoRRdeIE®Atically in

area of patient desi gnat ed as 2803, lying on a
Fig.38e@6 28k et cher t hat |s free to nove along a rail on

t abl e % %% llﬁsr@at& 518 &%aﬁ%xs C?pnﬁ a?&? ?(p%\e g%cikpit area of the

lnterrre}ﬁ e pOSItlon
valiitlen dmhbednmemgx eltel 8. Clthatpiﬂt ﬂaﬁgll_‘atedms(mﬂ)ﬁé sha@wnd together with

atlent tter nove to extre '|nlde .
g‘a%ahfﬂsag of P SV F'smgﬂaqsmé%ﬁ%??%(?’ e fheypiloty Msusgn ere the
nﬁé@ichﬁﬂt*end&%ﬂfboﬁ rATRGRLAH 1A a8 %}%t!?éfné"%ld@@dbﬁx@ GGt 2904 on the
procedure of cl earing patient's airways 8e is a

calin éablet 3995 dBYsi cockmitflask designaftodals 2AQH mapbe mg tg prperatedhe pilot's

| attendant 2802. Al so shown
Cgl%ﬂ %Eé IrﬁieddlaﬁﬁF 1g.28e is patient's litter 2807 that

IS Figs. 30a-d show a vehicle that is generally similar to that shown in Fig.18, but

which shows altemative internal arrangements for various elements including cabin
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able to nove along guiding rail 2810 gui ded by four
wheels or rollers 2814, although a different nunber of
wob@elox2960 rollers can be used. Wien the att enPEnL2065/000032
facing forward, as 2802 in Fig.28b, and for exanple
when there is no patient on _board, the seat 2806 in
Fig.28e swivels to its righ2fost position as
schematically shown in 281 1. Wen the litter is
artangahenit peonietryrorenatile 9arpmcé"cﬁ passcagasvar pomlbasanitsa Fig, 3P4 is a top

28a nd, sche t|c y
G A SR TR A5 Y3 POBR 87 o s
setinShoRiE dlaGerf@ bf tipndlddpadetps inddahsvihicigand Bigs. 36c and
chest and abdonpen. This a tﬁ){l@#tlon corres ?ﬁgg()da- h
Sireioas sl SSOEPE PEHE SAURIR itBUGH Pagecs ety 0025 shovn
215 0430 R, RREGE AEicasia 001 iAtHiRAMBBIe ft HER rl8ttBQac&ﬁﬁﬁodate
patl ent 2803 frombehind, the litter 2807 is noved

patenpeys br coolbaars @ canfer bastion efarehisler A spalegprampanspissiog unit (3004)

is SI%SWS{E% ﬁg%gfq {1\?% o%@e& ﬁ%@isgl@n E‘g%&\?w élllagoo? zlggof’& Power is

trarlshit&lr @érR Senigine 3300& to i 1RAin chnsmlssom [ohit 3084. Bdeliabgled shafp 3005
the cockpit area of t v |cles deSI‘Ib Fi gs.

trag ity PoVyefgtohe 8% masher Bm@ od HeEend, & *’3{&1‘1 %@%ﬁ@?ﬁ 3006
trishlits %%é%athe LRMR o Rarb6:E%0 IVE TRE khal 300856 BH@ed iR Xirfoil
behind the pilot. Al so shown are the medical attendant

slpp@Bhousing| 3QU8ehas alsp syrpottymaghapigallyiheaft kifkrator geargexd010. A center
bi n’ i ti.on 2904, 08 ; |
e SR SSRGS, L b o238 RIS seaorcs

3G19p301aL dtale hpideosttshmarnmfaatxiiay efuipnetthe c abl n F| gs.

30a-d show a vehicle.t ener.al |. an . to.t

shown T8¢} 3110"1583 tOBlYfeV\Aﬁ%IV@hl E%W:’ @1 ﬁ“@ﬂé? showp i Elglma'd’
bR WIRRARIRIE SeefiPElonidtel @ SroBlie foe D ipasstrpets bl mﬂbatams

cabi narran%errent geonetry to enable carriage_of

5
passenbies.s32are dbviateaneass fon epabligathe xigrmabgirllqvg fp penetrate the
fo’il&gﬁg%bﬁ Csi;‘&elaﬁpf DL Eog“ Ad %u&&?fah oPihe FniQACRs QBELRAREs. 1-21 and

onglt Cross section s oW ng . ]
Figk.20-8irshile of foswd ﬁ@honanohﬁcgasasem@etmay begiseibtototain such airflow

vehi cl e, Oc .a | oc teral .
pgERvans B iegeificng Eeerpon oyl g B ond of Fig. 322
RV BAE@REalP YOicdl Hpsd§188 3204 For @nabhidg :hréﬁ@ﬂtmmf@fr atdhown, with

cabin 3001 is raised above that of Fi

resesinpETtieh SlEIcPES J hdime an 4pPE diRp A ARG ?qﬁvee HRE 3305 hiffpi haved
Q{g}ca\f @ﬁBthhéfsz(ﬁ 58ty g{ Gatfie Thd ABGH 2 PIQ)Qld'é Bf&ecﬁ@@%}he' fén inside

hat 1s an ternati ve power ransm ssi on schene
ttealutth@be déts B2 reBin opgw\mallutansr érsgmntitce@ﬁgumnn &ngbhaiming such

3 to nain trans
w3k PP SRR o WEC e S faViia R BB i guoti
c&a6 0Btin GRNRhdbIlYretaidule bpalings 3204 Wﬁﬁ)ﬁﬁoﬁﬁoaﬂlSdéhﬁeSsupport 3207.

power to the aft lift rotor earbox 3010. _The shaft _.
Apgdditipen] RBieWhich 4 MeXBISIB] ﬂ@ﬁ'é%‘&ﬁl Rbits 77 PHYy Tehown hies. 324

aﬁd %%b \%ﬁé}g gﬁﬁéﬁﬁgﬁ%@a@d%{ahﬂg L 416esa208 hief hounidainsi@e aich ot 3204.

When the vehicle is hovering, the slots are closed by the valves as shown in Fig.32e. When
the vehicle is in forward flight and flow of air into the duct is desired, the externally actuated
valves 3208 rotate to the 'open' position shown in Fig. 32d, where the airflow 3209 is free to

flow through the slots. An alternative to the concept of Figs. 32d-e, is shown in Figs. 32f-g
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fusel age secondary transm ssion 3007 is connected to

each of the main |lift rotor gearboxes 3010, 301 1, and
wabk®@enrmeses attachnment for auxiliary equi pnmenpCT/Hi2g8/000032

3 1 shows a top view of vehicle generally simlar to

that shown in Fig.30a-d, but_where the fuselage is

el ongated to provide for 9 B&ssengers or conbatants.

Figs. 32a-g illustrate neans for enabli ng@the ext er nal
whire édchf the vertiod snppogs 8208 i ettagkaddo fipwsit Hp 3302rad dower rigg 2305 by

the for d cted fan of e_.vehi ' L1 2n
nipeRg oot e P oG o AT PSSR T € e R 3210 and
asS@hd H@UsaRitop show@tn Wy 308, whed ticomabipki siots 3204 afer dlosed/to the
penetration is shown in Fig. 32b and generally al so
exXHptlaitaevt he forward end of Fig. 32a. Rows of

gener a11’1% / 395E T [IfSkat® PRINAVO hiRak2Rf ch-Mlin€ BROhieRAI airflow to exit
t hroughfl ow of air are shown, with remaini ng duct

thequely teuradls pfidie aBidnefedifin op e vehiplgs deperibed finkigs. |Loieand Figsgo-31,

05. . Airfail ' r -
BRSR Yt e R F Lo SR 4 GARR S8 by e
3ftamd gebdly bike shavat at Thaefisdndtaf (B2 Ochicle siivm mpEig. 33a. aRpws of
tinmes. A second copfiguratjon for obtainjng sugh ..
SeFPHY SHEERBER APfonOf O FBNPE ST 45 Shgifhy it fopaining duct

stRREENEIRGNE GShey B 302 ank Gvek ﬁﬁ%\@wi. Al hSpddulertical supports 3303
obtain two generally rectangul ar eni ngs. 3206 with an

sepyst focstrbilize dlivt ssuctytepgnd mrovadearoteqtion fariibe ifaniapide Biej qyet.  The slots
S0k Ay BR0 90y 5 B R gt i e it

exipisadhowy in Hig SSc 3ARE: the evhvleuretievall of itlbeafe dadt is ket to obtain two

3204. Wen the velii Ls hoverik t he sl ar .
ectii aea et R g U R AR P T TR i addidonal
oMfRl &hRh liSad Skphioedrdhd mb@bd ofFid, T30l shbwiRin Fignd3d dnl Fig. 33e
duct is desired, the externally actuated valves 3208

wihere stiemplly pqteatedgptahng et 3P hare mster ipside gachael 33(h eien the
vélﬁ'({qe %'h%(rér&g, @eé 98ﬁ'a§e dds88bi e }!ngéfy, 1L WE th FiD83s | Whér théWehicle
alte I gs. 32d

Fnatrve'to the concept o -€, IS shown in
isFinderwadP flightirel exiteeicir thfoupl thevduct walhls desingso thesex8208y jagtuated

tt d.to upper lip.3202 and | ower, .ri 2305. .
vilbssoBlf for <R Goet RBrioL rR08p i BRoR ibef PE R ohy 2309 s free
] S Bsloupt Ithd 98te AMedlein@ale t8XiRscoBekbOofiFigh. 33d e isBhbwe in Figs. 33f-g

position shown in Fi ere the multiple sl

. 329, wh {
o sacky ol U sical TPQrR 2K BaHFRIFd W UPPHIR 3208 g loggering 2305 by
o .. \ i~
1@%@&%& %@i{ﬁ&ﬁ&ﬁﬁpﬁg&ﬁﬁp 50&R] dagipleRerticAtRE48810 and

ow to exi oug s of the aft ducted
a$same dhe positioneshiowinas Klgs¥igi bbereithe Fiudfiple sloz1328fdire closed to the
":ti sl.%?l-?,l, while in forward flight. One configuration
G EFWt 8 hi ng such airflowexit is shown in Fig. 33b
and gerigs.addaye @hgatsiliRwatiad nichs faf direondg die inteenal ahflow eo exit

shown in Fig. 33a. Rows of genergql ly.vertical open
“§‘lh@tf_§a“_3§94’e%6‘|‘y OPORTTH P b RUTRGEC mifigmigng Fbemm%ﬁmdmg of the
vElﬁH@'imfd?\gaﬂéLfﬁ%n.SM SHohwh! fhel IOGdrUEWAR Fcﬂ’ﬁ@ﬁ of B f&3R @RE3401 is

[ower ring 3305. Airfolrl shaped vertical sulpport s 3303
curved back at an angle that increases progressively along the circle-shaped forward duct
wall, reaching a maximum angle at the center section. The curvature may vary from vertical
all around the duct, such as at hover, to 30-45 degrees from vertical inclined backwards at

center and decreasing progressively to the sides of the duct. In a similar manner, the lower
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serve to stabilize the structure and provide
protection for the fan inside the duct. The slots 3304
w@e@berak y remain open at all tines. A secondP@DH0/@®0032

option of obtaining such airflowexit is showm in Fig.
33c where the whole rear wall of the aft duct is cut

to obtain two generally rect‘aﬁwgul ar openi ngs 3306 W th

an optional center support 3307. An additi onal tion,

O

fomtiaecteentst fipelesedA3. thmloger afhporfien ¢fdbe @mter:ﬁgela@s?bw jand the lower
aﬁgnt%\lfﬁ;)tneog tlfé gh L'\?b% §4@!P e %{ngg%g%ﬁ twaﬁéc@ ﬂfe)ﬁcg& E@mh from th%ducts to

rota I ng val ves are nount I nside eac
bettart aligB Oith Aeeincdrhing \floiwi edhen itle eiody isndp, farkadsilights Ahe above

cl osed. by the val ves sh in.Fig.33e. \Wen t
e Rt of bty s Ak gt i P i S g duer) as
if IFgy. GG tor WRdrhativelyORay beof \rdrﬁﬁle%&brﬂétﬂﬁ@dcﬁ a8 €lkxiBle @6ver portion of
val ves 3308 rotate to the 'open' position, as shown in

dopty agshewnipdiie the Varipys @Wnssﬁgbtﬁ@mgﬁé@gﬁ@f £epLy to said lower

. t
RISl o onl 5y B SEARIIFPP  aRQEfyct p o
theeduct 245, to wphidiris att:8REI flexible eractreditaddowppert 3#0¢ BROBter sleeve

S305 of QAR bARRI P a4l Honcsd o fP G B Y GrtPle B sommented

lew&@pa 2406, &ﬂérebﬁ&lblwudt(ﬁ@m@?drbp@ﬂmﬁ)?@wmhﬁtdﬂ ﬂlowﬁ%@aematlcally
where the nmultiple slots 3204 are_cl osed

238 et 38 34é9erm‘l"t§\79d inyidsthe Susglage wouyld gl ﬁaeecalalp t3é% Ahergpy affecting
B 8oefr) of @i &ﬁﬁ hGestbe i Whﬁ%'oftfoh%tﬁ@c%tmééﬂagg 3404 is

a rearward vel ocity conponent for "the purpose of
mavied ipacki iIngr mmensinelat tonthel dexger ddrwiatdeporadni ef the iforwhid duat 3401 as

ower .forwa tion of the . .
crblel i U e R U ol 4 B bplas votves
puﬂﬁﬁ@ agesiby pystemsl Vts:iley réthed ten! pllig b g 8@ E from inside the
rward duct wall . gchl ng a maxi nrum angl e at the

fo
%:W%Psg’é% FB"ﬁemﬁig ¥8rvature may vary from vertical
al' | aropy ?51 e Mﬁate SHBftioRS MerddBWEL eaksO forVerfABling the external

degrees fromyvertical inclined backwards at center and

agifey dapéneatp tisgradls of thel fymtat;i Méarsii th@ gltfmﬂal o troexit thypugh the
vgﬂlg Q’Enﬂ{eﬁagi {[E%ﬁ%n P{" p 1por ondegsF V% F 51 H(? §1g§g§-31, while in

ower a flse
f&%ﬁl hipiat, fohﬁle Ipﬁmﬁe cﬁfrﬁmmﬁzmg e nﬁ)inehﬁlﬁm dirﬁg oﬁiﬂ@tehﬁﬂd)As shown in
cu irect the flowexitin
i aoe % ar%\P @\ﬁ fofard dyct bas L HRRSE S awﬁﬁe A (ORgning for
nYc%h‘lu?é ﬁrﬂoﬁr 3507 BﬁH YWRWr fikd B0k sfﬁhrm@ tmé/@ﬁ ﬁﬁ?&%f&h&ﬁt duct has an

resaln% t educts eX|tsrm i xed .
uppgreqtion 38fhse openiph Or dufeming %éforvﬁﬁﬁ @nd 34ewver ging 2506 Optlonal

SIS, T30 B peLyah L oSBT YD Ry

shmortmgghmkawasnmg‘s 3663 aidrisne lElga 3§l amf 35gahowe tu ynlargedsaosd-sectlon
t a

PG e Per o 18, S Do, GRG0 | i Blackerofs0” s

préferallyi & trigi @ﬁved Bardithdd shides %hﬁ@ R Gpperilipamichli fdi’ﬁvard ﬂlght and

segnmented | owner &art 3406. e outer sleeve 3408 of

Sflqieé)bﬁckkl down(isshlopk the flowhyhengulowes. s connected to bott om
of t heng -S(é Q:lo%schrowsﬁg i tﬁgcker 3507 is mechanically lowered, such as by

actuators or other means not shown, to engage ring 3506 or other similar means on lower ring

to block the external airflow, and preserve the straight cylindrical shape of the ducts down to
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| oner part 3406, whereby an actuator 3409, or

optionally two actuators shown schematically as 3409
wa@r@e®2p6) nounted inside the fusel age woul d pedT/IIE2086/000032

cabl e 3407, thereby affecting the geonetry of the duct

as desired. The |ower aft po;9ti on of the center
fusel age 3404 is noved back 7"n a manner simlar to the

| oper f.or porfion of the forward duct 3401 as
ﬂ&%f ChPHEDY %thevﬁ*'ﬁleﬂﬁén Sy rilighi 08 doyehatA sYlan grrqngemegtcan be
afpifell 16 8RR BAIOF IRAGKIRE. AR id MHPRIMRI tﬁd{%kvrlﬂo@celf b441 b Qither be
push-pul |' cable rather then pulling by t
ope piges B cachi qugknor disidgd inth éwé segmientsesuchas wéwsretth@ optimeof adding

Vgﬁ[ﬂ,c;ﬁl ?Pgt %9‘309@11%5%03?@%& illustrate additional

ter I've nmeanS for enabling the external airflowto
penet r Rige Icheshonk| & edheinbtic flomwahel adﬂ@tv smrmm 3601 that are

| airfl t throygh th he_aft
e med o g s L Vi b s Brpesdbabed P! an

Figs38-330Dad to th ibrRinkit HREMEML %é‘ ﬂotoeeh%ozf %ostams ﬂﬁwde%%%m 3605
of niinimzing the nomentumd of the vehicle.

hayeoRinthe Alop, ghe stsamlineh éeafv@ﬂxﬁmehw &t an ehgle mathﬁonqnam@g flow. The
: . ]
e B Ao 355 A b PRl s 306
3G h36GE thgt, ar¢ bemsal ty the ntoimentualf chbdipe offthe ﬁbmtheﬁm&erﬁﬁd 'momentum
d%%per section 3504, an opening for incomng airflow
05 and a |lower ring 3506. Optional center supports

3509, Bipl(B6BI holkOMi d@@malic tihien fRE WafiBwabitbafihesd 96698 that are
respectlvely for supporting the |ower rings 3503 and

réeristigalfy formsd inthe visaity of @@bl@% sueh o ihese desaibed indiigs &3 and
F% gl @9,::7]?(%\1\%‘%%1]‘ &ﬁlﬁ@r?q% ‘a%%ovy\”ﬁglh @65 QR f)&tg %&Jagﬂﬁ] Faft lift

| oc 'S preer blyarlg curv
ctsating ductedhfans bad deid anp sealed bd)llnrelamqspm Figﬂpb\dmns ifox enablmg the

B oSSR R ' e b e

3R theswalBCITaRY AFaddcied fVaE @RorpSiac, RS etiin 69&&%&&%& Fig. 32-
ot her _nmeans not shown, to engage ring 35 or ot her

Fig. a1 By adqifionsa Gurvedb giiput 30 HY isabsopameniqyed i thexqerien hpdy section, as
l%%g’éitéd)‘fﬁ 380 PERSES V gﬂb%fnspfegéxgtﬂ% ﬁ%'ﬁ?f @l asﬁﬁl‘rf'egea general

ot the ducts down to e dut e ve
dirertipm that gyvsimilaghie thor dinestien it Medspmior] tarcoatanmmﬁlﬁmmcteamurface

e ft. end. of .t h aft
ROk b ePr Rl BPSioRerestnd b aticpiited apfgs. nd «
npiestnfdig @agponeh 8§12 1@§Ul[br¥§eﬁi&ﬁil thédetet YoUysegment s,
such aﬁamgé gl the option of adding vertical supports
3509 a 1$hops aygey. septig. of 3By V§1H%>‘W§Vl%ars alfrenative gneans of re-
dfr Q%R {Hé‘féxﬁing fﬂlonWmStBé e&: 'bB&’f‘sﬁ@%ﬁ& e A &’uc}ted fan. Sui:h means is

characteristically formed 1I'n the vicinity o
achigypd by lpwegeauwélgtyrmrbﬁel bapkmagis intg i@ hftatudt 3709 sthﬁﬂgls dlots 3704

2 ang C{ e%c&%@%ﬂ&%&ﬁ% g‘%/rg%o ntanﬁ% El}%lta uc‘i ngz The aux?hary air

3Hilrcaeset thedlow inddeaft duet YRIte beparte oM ea@r BodyksiddBI03 and exit the

I ncom n The
duct at a dlrgctlon similar to the direction it had prior to contacting the vehicle's surface.

Sources for auxiliary air are not shown in Fig.37a, but common to turbine powered vehicles
may be air provided by the turbine engine's compressors, and ducted to the slots 3704 through
air ducts 3705 inside the vehicle's body. It should be emphasized that, while generally facing
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resulting pressure distribution on the vehicle's

surface result in considerable drag forces 3606, 3607,
w@e@8/0rdeed are caused by the nonentum change oPCT/HE006/000032

flow, hence terned 'nonentumdrag' . Fig. 36b shows in

schematic formthe airfIOMIﬁbreantines 3609 that are

characteristically forned in“the vicinity of vehicles

such as those described in Figs. 1-21 and Fi

S.
herigapiaby b%ﬂkﬁ’t‘l'idér%ﬁ twhile H@caterléxﬁtwepe the pignemf éhesf@% %&Ee@m from
I

ﬂ?l‘ﬁt&l?t d(hgn grf?iﬂ' ogd; %7#' gfpﬁlg%%%ﬁkétgﬁuﬁt&_ e %Sldn%d;v@ﬁ%ns 0138 slots 3704
c@rh@tylajyngl tévmetytaad maitical pbdittw along epmtr bady sife 3&7&%3 lag deemed
of th or wa duct nd t e.internal, airfl

eSO TR LT PHRnh e GUEPEa Spg e g cenet .

| ncor ppigat WhowHin :ﬁiﬁﬁg&ﬁh@t aifnilgtas Fid PRohowevérd the sodizte of auxiliary
Fig. 35. In addition,_ a curved cutout 3610 is al so

alg ﬁﬁ?%’? eanarllyt HEWB &8 (3800, Lidlsr akdipg, fromsthe syrarstf dhg wehicle as
iiR404ed By Fich o§4ﬂusﬁ’swiﬁp@1%urf§c@%s SHthidig. efrrpoWeé @:i]-gir %Méle design.

assunes a enera direction that 1s simlar to
Td¢ sa@ops mmate dmanbcteﬂutomrﬂmcts:bm drnsfeming ke anedap@teé by said scoops

r ac b center
PRl NG el Rl G it TR SiraRRG AT af s 704
c@ﬂtﬁf'@pﬂitﬁlﬁlly &ﬁﬁlay Ivsryﬁlglckdss-ﬁd’cﬁsm tre@sich @s ¢e tduss tﬂaoﬁh/to accelerate
Fig. 37a_s cross section of the vehlole wi t

ot Sk B I Gy Rl s 0 5 HSRGTERP RG] SRprgbrough
sdddfs 394 EThib qgéfea%é qﬁ a%glggéd Afodlid) %eaﬁéneﬁiéiﬂt #d fafcﬂi'ﬁate QEERA flow

means 1 s achi eved y | ‘'owm ng auxi | |ary air
coralitiona milen aintamipg eutzf tslots &&@4 @ndgnes hntbug}htl@l}dtleh @pedair flowing

nge CII‘ unf erent i n t
e e L o
caus eSFigh? cfsh@weg am:adgkn&gt sililartto ﬁié(%ﬂd; Bomtaﬁﬁtﬁil&ry‘ a’m;mmps or
center body e 3703 an Xi t e ct .at
CmRERAr SRR N 105 a0 B¢ ¥Eh aF gudy, e} fiyer nance

al BRI thfohgh §ot§917d461% theoffteRd £f0r auxiliary air are
not shown n Fig.37a, but common to turbine powered

vehi c| Big.3rdshppes ap rmpmg@medtesjmtiyr tohBigt3da.ohaveeveny adstitipn to the
1%? @g %ﬁ'fﬁg}&bd %ﬂg tlgeuﬁ&c? Qhrhg%)lt Q&s %1784 S 1% 31%1%% f gghoo?ljofn of the

nsi de the ve body
ﬁeanammdcﬁehﬁhcallw BR8ge ﬂmmainl cydefram: e:ﬂgimrnnzom aff freg stream air

backwayds, and._while | ocated, between .the. plane 0
ﬂPWtD@rbe[S’Woth? Wg“‘%%n tﬁ‘? B ftf?émH%Fétmmt drogh P?‘Bt‘ifaéﬂ“ﬂeg“m into

tiel Rt M ke SRIPIE I %ecﬂorttﬁﬁtt(ﬁ the ARV a9 ShoRkAVRMiohppRdaBlie for Figs.
slots 3704 could var% eonetry and verti cal

3Podie ltshowd brgervned a"d@ﬁ@apytgepé tig botiom fuselagrapshown in 3708 may
uPﬁs%ﬁ‘?aﬁlﬂé% shﬁbfcleﬁt r%&\lc'ugtg d1§/ ’_ﬂx% E?Hg%@gd%%g% ﬂ}ag %fch PRERh Y Means as

on sald center
shnwrang éﬁ@wtnayikm’ ¢ragloyed iRdepeiitatly owaid aluct, vatheourevertiof to any
ayﬁiliaL% alr oops generally shown as 3706, either
ArotTy o the surface of the vehicle as

i1l ust rﬁ@@@shyE Jil6aRmeahd, UR&native td tHoleofSRIES 68 @S enabling the
sonetines enployed in air vehicle design
external airflow to penetrate the walls of the ducted fan of the Vehicles described in Figs. 1-21
and Figs.30-31 while in forward flight. As shown in Figs. 38A-E, the forward part of the
forward duct features two rigid, generally circular curved barriers 3801 and 3803 that move

inside slides 3802, 3805 and 3804,3806 respectively. When in their 'closed’ position, as
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The scoops 3706 are connected to air ducts 3705
transferring the air captured by said scoops to the

WO L@bs78604. |1 n shoul d be added that such air BCDURS806/000032

3706, air ducts 3705 and slots 3704 could optionally

enpl oy varying cross-sectiongl areas such as to cause
the air to accelerate and exit at higher velocity
thro an, the f reamvel oci.ty it .
SR o S50 Vet B E R 4R ERE ARt fort e the

duaul Whaf)n'beiﬁgftb Gh %peh'Cpofsﬂﬁh Isidhedsestid@si fof diukh@0n purposes for an
condi.ti ons. when air coni ng out of slots 3704 conbi nes

inferngdipte| nesition o bari 8P dbe hatriems slidg bagki alenedbeiyupnee and lower
R0 RGO Y rin 104t f

° c(gﬁt er bod(glhtngf1 c}lg% gg) ggﬁ&lﬁl g. &Sgﬁws%gﬁsaﬂgr}&gé}r %Jr?p ﬁnn%S £005,3806
respeefively, emncﬂlngback*abmdm@aneupmumd lO\ﬁCl}Shde:srattmhmhm tbe outer sides

oFRLEEASEE SSRE AL RO B 865 A ik s o

hérfee eogh tosd 'ﬁillSaﬁB;YdBﬁlon Iwﬂnétetﬂbﬂiu&if \f/alﬁiﬁ Gpe&ﬁfof &hto pE'h@ra’%Zﬁo the duct,

hows_an nt .si ar. to Fi howeve
Wialamﬁowf 6‘1 '9&"[“?%5%}11&189“ Wﬁ}l wlﬁﬁbec&ﬁaev%&block the

bR e b sdvet A s%ﬁ%mﬁagéﬁeﬁ%%% Héd &)I@ﬁe Jggér?h Skl &

fusel age shown schematically in in or
t o enhafigle e xinuensionfha riesn sdaserdwd a‘W‘rth fespatintp Isexteoaly preferred

. ' it
BISERSLET B Bok I SERT 5 LORIPRL LR Rfesare
awf titah enanp totlemvafiationg hodifitaiges asd appdiohtions Sofahs vention will be
%ﬁ%%icable for Figs. 37b-37c. It should be nentioned
‘re-shapi ng of the bottom fusel age as shown in

3708 may in itself achieve sufficient reduction of the
nmoment um drag, so that such re-shapi ng neans as shown
in 3708 may be enpl oyed i ndependently in said duct,

wi thout reverting to any auxiliary air blowi ng at all
Figs. 38A-E illustrate neans, alternative to those of
Fi gs. 35a-c for enabling the external airflowto
penetrate the walls of the ducted fan of the vehicles
described in Figs. 1-21 and Figs.30-31 while in
forward flight. As shown in Figs. 38A-E the forward
part of the forward duct features two rigid, generally
circular curved barriers 3801 and 3803 that nove

i nside slides 3802, 3805 and 3804, 3806 respectively.
When in their 'closed position, asshown for barrier
3803 in View B and section B-B, the barriers prevent
air fromentering the duct. Wien noving to an 'open
position such as shown for illustration purposes for
an internedi ate position of barrier 3801, the barriers
slide back along their upper and |lower slides that are
formed i nto upper duct rings 3802,3804 and | ower duct
ri ngs 3805, 3806 respectively, extending back as

i ndependent upper and | ower slides attached to the
outer sides of the duct, inside the vehicle, as
clearly shown in the top view of Fig.38A. The barriers
can
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hence nove to a 'full aft' position where the duct
wall is open for air to penetrate into the duct, when

w0 poobor2aee d flight. The barriers 3801, 3803 woubPdTI/112006/000032

slide back forward to bl ock the flow when in hover. A
simlar arrangenent can be plied to the aft end of
the aft duct. Wiile the invention has been descri bed
with respect to several pr(ipgi@gd enbodi ments, it wll
be appreciated that these t forth nmerely for

VO RQSERe®@fs: exanpl e, and that many ot her vari ations,
nmodi fi cations and applications of the invention wll
lbe appafdnetedfonivrischkamprising| ai ned is: 1. A ducted fan
vehi cl e ggmji I..Ng; 0 f L

di sposeadﬁ)| n ad%tgig? S‘géﬁ ggég%{ég?%égﬁl%ﬁggg%rh@r&eg%ggg center body
bbeteeweid daissl ducts; at least two |ift-producing

propellers, ea di sposed in one of.said.ducts; .and
eans. roikSE MR RaRrrllarraet fishored e s and
center jpefy foGusifs SRl MRk pdti6t clb& HORRY *hRr bb@nsiad shid aft
center body. 2. A ducted fan vehicle according to

dugtsg separatgiiopesaid cepietbad¥ans i ncl udes at | east one sl ot
formed in a forward-facing wall of said aft duct. 3. A
ducted fan vehicle according to claim2 and further

2conpr i sAnrigcted pinprehicletagcatling 40 claim b tvdesein sandymelans includes at least

' tially al id d- f aci Il of
o8 b e Brple-ReBRRRR a8 o accor dhng (o

claim1 wherein said neans is operative to cause said
air flowinside sajd aft duct to exit said duct

t
3di r ect i druetrdian; ehiglericporing ta plam gand Elrihﬁ%comr@tpgiaﬁurality of
s%iﬁ sRRGrBh SR cirbPmeARHAR % Jaﬂiefo%%{?ﬁ-ﬂc‘ﬁif%vv\ﬁ%ffs%%ﬁ . A

ucted fan vehicle according to aim ereln sad
nmeans i ncludes neans for introducing air flow into any

of said,ducts.. 6. A, duct fan,vehicle according.to .
421 o m o HER e e Aot ShieR R i fperaive o
caust ¥#il i @loanigdifesaiTpdiR S D@kt 0did dadt Gt ¥ @idctibSthatlis géherally similar

(ﬂécted fan vehicle according to claim5 wherein said
iy Aiectign itihad prpt iR ¢ontpcting the Ysle'sSugipéner of an air

punp and a conpressor. 8. A ducted fan vehicle

according to claim5 wherein said neans for
5i nt r odudidugtediifan Yehiplg dcsording|te gloim drwhexdin sad owspns includes means

e £ of sai d, ducts.9. A ducted fan vehicle
f(grg@tgordg‘%iﬁg a}rglog{%tlor%%‘) aédr (glfc‘r%' the slots are | ocated

bet ween
6. A ducted fan vehicle according to claim 5 wherein said means for introducing

air flow is a turbine engine compressor of said vehicle.

7. A ducted fan vehicle according to claim 5 wherein said means for introducing

air flow is either of an air pump and a compressor.

8. A ducted fan vehicle according to claim 5 wherein said means for introducing

air flow is at least one air scoop connected to any of said ducts.
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the plane of the said lift-producing propellers and

the exit fromthe duct. 10. A ducted fan vehicle
waewentdng to claim3 wherein the slots are | oREL/Ec2006/000032

bet ween the plane of the said |ift-producing

propellers and the exit from4he duct. 11. A ducted

fan vehicle according to claim2 wherein said neans

of or int

% onnect Ié tt‘tgh 2% @e’h#lef Acgég’digg t?&lainff%&aﬁg@:th%jslétﬁ %Peol?é’ated between

tlad plagod tesaid diﬁqiredlmmg psopetlers endthe yxivfom ithegluct; 0ss

sectional areas such as to cause related air flowto

accel erate and exit at higher velocity through said

18] ot st hatuclel €arf VeBiR1eSdct @ aiil Ve bR § Wherkinghé Slo@iafe IMEHRIA between

entering through said scogps. 12. A ducted fan vehicle

theigieaf g seig h@rpamcmg\mmeaﬁrﬁ apthtba gt rem éidyck or ned i n

a rearward-facing wall of said aft duct. 13. A ducted

fan vehicle according to claim1l wherein an aperture

lils f or mAdlucted darf vahicke et:cmaiiuigng clwh |2 wherginisald oeanafod introducing

aﬂ%o‘\velsnat éeaél o(rljag %a{rggoolfptacgp%ecgg %f ﬁyngég{ d untg anc? W%lel%mrgny of said air

staops, Wactsl afidagdots gm)ﬁb& lvar9ing Saisélseafiénallateds, suatnsh 18 caBe &dled air flow
forward-faci ng wall of said

t f
el ) Bt Dbl By B S (s g lgity o sad

afr v bdteridQhBigh ga{aescgc%tom of said fuselage is
sufficiently curved t0 reduce the nonmentum drag of the

vehicle. 16. A ducted fan vehi cl e accor di ng to cl ai m 1

and fur shn Furve d b
1o kel MR B P ARk & ged in o
rmm:ird«jam%dvdllcofaélﬂeﬁﬂuw r fI ow t her eat to assune a

general direction that is simlar to the direction it
had prior to contacting said vehicle's surface. 17. A

1duct ed Aamced®my i/e‘ﬁicﬂhgaéoﬂalﬁigl tgvi‘flaqlxﬂclt whétkin! zﬁaa%ErtﬁQ s formed in a
I|ft roduci ng propel | er di'sposed in said duct

gingvall eipgid formardgstture is forned in a wal | of
sal d duct allowng air to fl ow between the interior of
said duct and the exterior of said duct; and a curved
lbar ri erA dpaedfaiwehitle asdordheg foredditlel Wwisdréln wairdt ab@fuwl@ HoréRd in a

r‘%ﬁ%nﬁ? and ahr f1los dthosHl on t control |ng t he
ecEE . 1 G Hh PO Snreaowete ot oped 4 § dnigidscing
wall 6061 fgwdr@dedal m 2 wherein the slot is selectably
variable in either of geonmetry and position.

15. A ducted fan vehicle according to claim 1 wherein the bottom of said fuselage is

sufficiently curved to reduce the momentum drag of the vehicle.

16. A ducted fan vehicle according to claim 1 and firther comprising a curved cutout
employed by the lower forward facing body section of said vehicle and configured to affect
air flow thereat to assume a general direction that is similar to the direction it had prior to

contacting said vehicle's surface.

17. A ducted fan comprising;:
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a hollow duct;

at least one lift-producing propeller disposed in said duct, wherein at least one
aperture is formed in a wall of said duct allowing air to flow between the interior of said duct
and the exterior of said duct; and

a curved barrier operative to slide inside said wall between an opened and a

closed position thereby controlling the amount of airflow through said aperture.

18. A vehicle according to claim 2 wherein the slot is selectably variable in either of

geometry and position.



