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WO 2006/072960 PCTY1L2006/000032 1 DUCTED FAN VTOL
VEHICLES CROSS-REFERENCE TO RELATED APPLICATIONS The

%ﬁﬁ% lication claims priority from U.S. Provisional Patent, ..
“&rpp |c/at%%BNo. 60/642,097, filed January 10, 2005, and inctggggr;ézt%) 000032

herein by reference 5 in its entirety. FIELD AND BACKGROUND OF THE
INVENTION The present invention rélates to vehicles, and particularly to

Vertical Take-Off and LaIndin VTOI?i\fﬂjﬁ@[sqpﬁgng multi-function
capabilities. VTOL veHPéré%TFé%}&W 2kt propellers or rotors,
directed 10 downwardly, for obtaining lift necessaré to ’Eu port the vehicle

in the air. MaSREHEREFERENE BT ORILAERIAE Sproposed

where thq-;ygeigggé;{t t%ﬂﬁﬁ'ﬁﬂg iRiRevepsScARITIgamirecty pycaimisorPatent

ropellers.. with the axis of rotation perpendicular to the und. One well
W%Fﬁaé%ﬁ%ﬁlg%,piﬁ%%ﬁ%u@gn N é%T IS oratgé;% Teln tm Sference

erwnhich'includes a
ilarigentiytay. mounted above the vehicle fuselage. Other types of vehicles
rely on a 15 multitude of propellers that are either exposed (e.g., unducted

fans), or installegkinsigerciauianeayities Ghomd svvmsionother types of

nacelle (e.g., ducted fans), where the flow of air takes place inside, ducts
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Sidbiatiap (VDO tedhibles hapite 80lddgreesarpd)iliith. respect to the body

of the vepigl; esgehisles Datiualbave S PIRBRIRKAYS rotors, directed
ular to

perpendic 1e ground 20 for vertical takeoff and landing, and then
dovepreapsip It Te fifaRecrstRo PRI EReO ity dhibfegiddany different
pIRpeliarshaving.neatiy witagtabaxeshutiRcivdghaeratlyRamiR in hover is

deflectors installed behind the propeller which.deflect all or part of the flo
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number o
heendptaposdbiinothe whsiwdfehs tywe orthowoRsnsimpbieksopistalieh includes
m U”Jer%imf)#?s:ﬁ%%ta&@s,tﬂy%agcie%wgae@éﬁ&e@gegvs@rdémgs% on 2

reannar y main payload of the vehicle. One typical example. is the
PRigeIRi VZ5Bretifyintep IRAEITRAE I far JRYIGER fiith thepifdie mside
locaiad-ioithe sidamoiahe webiske vindbemealala caleiaey), ttetubtstiow
s e yte g A SR B, gt
having their axes of rotation fully rotatabie (up to 90 degrees or so) with respect to the body
of the vehicle; these vehicles normally have the propeller axis perpendicular to the ground
for vertical takeoff and landing, and then tilt the propeller axis forward for normal flight.
Other vehicles use propellers having nearly borizontal axes, but include aerodynamic
deflectors installed behind the propeller which deflect all or part of the flow downwardly to
create direct upward Hft.

A number of VTOL vehicies have been proposed in the past where two or four
propeilers, usnally 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,



30 arrangement. The Curtiss Wright VZ-7 and the Moller Skycar use four,
instead of two, 2 thrusters where two are located on each side (forward
and rear) of the pilots and the paylpad, the latter being of fixed nature at
_the center of the vehicle, close to the vehicle's center of gravity..The
st o GRS G eErally BB 0 for SpSbt Mo AR the
paylosgh theldtithdefare hbredneanietitihe apalkleod fheretiningc s iftipicitghogic's
Cemegfyﬂggj@m._ SUMMARY OF THE INVENTION In accordance with a first
aspect of the present invention, there is rov'de(g ;ducte i
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propellers, each disposed. in one of said ducts and each arranged to

force surrounding ajf AOUAENENSE FeSRESHIVE JH§Esand means for

introducing auxiliary air_flow into at |east said aft. duct to cause an air flow

PRSI VTS fo S TLRter5BES} kit SR G BeharEte fr8H Kkl @
ductecémerboily cTheremigoditrentsbfitive gk se ntfinken tiaspesa providecge and
defim¥gnidenireladivelywimpleinexpensive.conairvation Aadort GaalIRQf cach
di Erformmg éa mu%tl lI1|C|ty of déffageglrtl_ aﬁ%’%ﬁ“?”% 1Iﬁ(rgeerpﬂlc_)r(())d|1 %qtsag th%u b fhe

ISPO‘% edeitinventioh, a?}éhﬁ“&fie, %1ay com _nse‘? a(fusef’age “HaliRg a &

respedayyHuditiaingxiscans aniaieverseausilurcast e foproldasingipipener Lo
cause Gardedloytherfuselage: ap edehcsite obtheitidnsaise:axisca Pilelisirate from
said <SQMRatment formed. in the fuselage between the lift-producing

propel ers and substantially aligned with the longitudinal axis; and a pair

oftBayiap iayterlethsnRFeisENERIBBIREE PG fit-AprSaiftng! relatively
simplpiopeiters-anchonoppoesitadides:aitble piletsiocompgramentighach of théerent
functibayload bays may include a cover deployable to an open position

providing access to.the payload bay, and to a closed position covering the

p168Y 9}%8s%ﬁﬁéedag%i%&dfmﬁé%&eﬁ%&m@ﬁ%s,cmapeweﬁo uselage
havingachopfiheipaylodd bagsisipivotally ansurtedtottedusttaysalatorng mopelier
carrie@OH$ BRIAIRIRLNE longitudinal ads,ahinerfusalrog alidhe doaliomabinrmed
. r?sg?ctlv% %Ioaﬂ]ba}y 'such that when the cover 1S g%lV?IEﬁi to,the gpen
in the Tu ?a%e. éf ChH he ft—producz%g% }?rope [ S atn SpHstan Ifii v aligged with the

pOSItion’it also Serves as‘a supportfor'supporting the payload oF a part
longitisispebirsthandespettive paylioud say. formed in the fuselage between the lift-

producing propellers and on opposite sides of the pilot's compartment.

Each of the payload bays may include a cover deplovable to an open position
providing access to the payload bay, and to a closed position covering the payioad bay. In
some described preferred embodiments, the cover of each of the payload bays 1s pivotally
mounted to the fuselage along an axis parallel to the longitudinal axis of the fuselage at
the bottom of the respective payload bay, such that when the cover 1s pivoted to the open
position it also serves as a support for supporting the payload or a part thereof in the
respective payload bay.

The lift propellers may be ducted or unducted fans, and wherein the fuselage
carries a pair of the lift producing propellers 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.

The fuselage may further carry 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
fransmission. In one described preferred embodiment, the



The lift propellers may be ducted or unducted fans, and wherein the
fuselage carries a pair of the lift producing propellers on each side of the
transverse axis, a vertical stabilizer at the rear end of the fuselage, or a

two chemzental $taliitizen atrthesaamgndiokthe ifupslage. fdhectuseldge fimayage on
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opposite side he Longitudinal axis. In the es Iments,
are logadlagerceisacmverehfinres abhTr ditnpg B sheneniitproenicing of he

fusela@EQﬁ@|@ﬁg@%§)t}ﬁ]ﬁﬂ@@&ﬁﬂgf§tmgﬂtthe two engines being mechanically
O%ﬁg%etaner inaco n transmis |on In gne desc Jbed referred
O (e BROHE b SCEIEE) TARSHUE Koty Vehicle
and 1myhdns doaned suthefysetage wnoafpasiensidesdéitsnlongitudingl @xisals to
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engine compartment aligned with the ongi is of the fusel

Anotligh gaHyifgee pildtsubapaberantthslselaselosaalis 4 Wishible that igsgending

below”ﬁféi(%ﬁéé@%% Q{ifa?ﬁlﬁgalﬁgmfh@ﬂ%—bé’ Qﬁ@%@ﬁ@g H&?‘&%@‘%ﬁ Q@?r@v%wﬁéﬁ for
S eac IivQtally mounted unaer one,o ep oa ays 1o
move%?g&%ea,%r %%O‘eﬁ 6h, AndtrtbeasaRasiident @e%ﬁ%laega%ﬂwe vehicle

includenhaneindifts Anothetecmbodimerhis dascribed aybéseicothevehicle vehicle
t0 an g]f:g)&ggﬁ @ef}ll%@kgﬁl%t extending below the fuselage enabling the vehicle

e used as, or converted to, a hovercraft for movement over ground or
watehiR hirtesribanoemserticalasorbderiviereicis vistieiedrlages dance

with M%;M&%%%W@P@@%r%ﬁﬁ d afdhadussiage fansenusstingghge of

vehl le to an all terraln ve |c; (ATV). As will be described more

conveRigh La BRI, LRAshitted f%‘ﬂ?h boqtiAnscRetdEh R MR Torelgam gt @
VTOIme@hbﬁmffaugIatwé&y@mmiamdamxpemmmwuetma&mbﬂea@fa uuhu

opye j/ n |ffereng: functions besides.the norm o
vl g R e e el Bbrrine
persew@%ew&c@éd/@scaiamwwm@ fordidaligoranragedt tasksvitlatudireguiring

majorSERYNG A ANERRANSRIBHREN tTROSRAIIR AV REISRANS L WRARRRS ARAVQ 1o
cargo evacuating medically wounded, etc., without requmng major

anothghanges in the basic structure of the vehicle when transferring from one
tasksto dindthet. Alsmdidalasenis achallerpativgevehiclevasrangemaenthicle is
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the vehicle and where the pilot's cockpit is therefore installed o one side of the vehicle,
thereby creating a large, single payload bay in the remaining area between the two Iifi-
producing propellers.

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 suitabie on-
board electronic computers or being remotely controlied from the ground.

A ducted fan vehicle may include a forward duct and an aft duct disposed in a

fuselage and defining a center body



the vehicle and where the pilot's cockpit is therefore installed to one side

of the vehicle, thereby creating a Igrge, single payload bay in the

remaining area between the two lift- producing propellers. An alternative
betwege Hitgledantangeatit is dédenbediwherpinntiécre ieth dbgmpwt aspectof the

ducts, 3 RIIQTBI QLS SACIASUIE AL UGB ABILAMATREA LS. RINEABYe the aft

suitable on- board eléctronic computers or being remotely controlled from
duct geRsTatEoR BicterfsaRohicle may include a forward duct and an aft

daekdispasaeshiniacliukelage and definidanaanterkodydhatween tahe aft
d ducts, at least two lift-producing propellers, each disposed in one of the
ct, ) ) ;
ducts, and means for causing an air flow portion close to the center body
inBlgevtiheckftmdy durthee patats frovuthéicentbr bbdy aThegnkeansimégyentially

along %@I%&t&_ﬁg&gﬁ%ﬁlgﬂgg’gﬁ%&a forv_vard-facing wall of the aft duct.
The vehicle may further include a plurality of the slots arranged .
1&1@?? e Feamsthe
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duct aNayiipe-Operdtve: ecaatsk el flowningide-the aftrduchtoexitdha et the

vehiclqt alg_ltr%ctlon that is generally similar to the direction it had prior to
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conqtacﬁng the vehicle's surface. The means may include means for
infrotlocing aiefl mlmg Iaaymffmézmma'ﬂig eim@@wsh_ﬂar antrod tisinbpair.
flawmayahe 1urking RRgING COMPIRSF ALk tﬁﬁbﬂﬁgéﬂgnm%m@w%ﬁf the

_ introducing air flow may either be of an air pump and a” compressor. The
vehicigeans for introducing air flow may be at least one air scoop connected to

amheohtbendugis. ikhedlaiscmay Peiecated behuean the plangobthey and a

ijtgproducing propellers and the exit from the duct. The slots may be
COMPI§¥Ated between the plane of the lift-producing propellers and the exit

froimetheahsdtr Thieatheans dor filstrothagihg aitdlonomayi e atjeashoctedain any

of theSRAQP connected to any

The slots may be located between the plane of the lift-producing propeliers and
the exit from the duct.

The slots may be located between the plane of the lift-producing propellers and
the exit from the duct.

The means for introducing air flow may be 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.

An aperture may be formed in a rearward-facing wall of the aft duet.

An aperture may be formed in a forward-facing wall of the forward duct.



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

stieamvglosibeohtherrinyhen snterngRrughithesaooPs ATAREIUIR

may be formed in a rearward-facing wall of the aft duct. An aperture may
secong, ADRTIHE ISP IR ARG WeSIPErHaY AArRareRE 81 first aperture

miBy:defenmed incaliednyardafacingusatiaftitheait dla, raddea geconthentum
drag @ eert\lljrﬁi(iﬁ; formed in a forward-facing wall of the forward duct. The bottom
£ fie fuse age may be sufficiently curved to reduce the momentum drag

oflire weblittenThéuyblsiciaatdy fustherdnaiele sroplved dutdle eompioyeavard
facingo¥oie dower farward,facipg.hedyrsastien of hevehickk.and.configyed 0. 4

affect air flow thereat to assume a general direction that is similar to the ‘
genergliHERRIPR H4G prisrteeSRtRGifY tRE Ve fidRt PEGHAR SRt diTary shige's

surfadee provided including a hollow duct, at least one lift-producing propeller

digposed.in the duct, where at least.one rture is formed in a wall of the
R e e e R
propebéniespessy antha dogtvelddradideoperativectoustide sidd the wall bétlvednct

allow®2 QReRefRANdaGlesadrosition Jherebicontioling theamounkofairfiow »

through the aperture, The s|ot may be selectably variable in either of =~
curveq, SFHEL Y REHI B ARiBHIFIRRE e AHE S AW G AR ARSgeS BtdrecinvehBaRtion
therebwitldoeraltiparentdiarthe’ debenntien pelow asene: of those describe

unigue, features applicable in. single or multiple ducted fan and VTOL
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hétethateoribed, bydwalvaftegampletbalynwitiveferdhdestapherent from the
descripAEATHRARY NG AIAWINGS s WRELE e Fig Julllysiiates 9a%:iapm o MPkingle o

. vehicle constructed in accordance with “present invention with two ducted
multiplg,dugted fnpngd HQlakeRiRative construction with four ducted fans;
Fig. 3 illustrates a construction similar to Fig. 1 with free propellers, i.e.,

unducted  pRIER DESCRIPTION OF THE DRAWINGS

The mnvention 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 iliustrates 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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fans; Fig. 4 illustrates a construction similar to Fig. 2 with free propellers;
Fig. 5 illustrates a construction similar to that of Fig. | but including two

whr %%%Jnstead of a single propeller, mounted side-by-sigle i 3,aiAas2
oval shaped duct at each end of the vehicle; WO 2006/072960

PCT/1L2006/000032 6 Figs. 6a, 6b and 6¢ are side, top and rear views,
respectively, illustrating another VTOL vehicle constructed in accordance

with the present jnvention and includi ush op&llers i addiien. iBmer
the lift-pr&du ?ng{)par%dggeﬁlaérr%?l @*."? ?gg%%g}%%’iﬁugtran{%g ‘the drive

VyGiemlinithevahiclel of Figerdece BESIRiGreatayyRiGmimIEFAies spser
USIUELR EROBIHAISE IR ARCAEARAGE Wiikfias. Oa-bcandr: Fig 8a - 8d
|

strate examples of various tasks and missions g%pagiei of Pf‘aing o b
accompRihdd A/ ARETa HERFIIE Jesr g ST AR OB ethgng top
views, rgspertivehicilustintingianather k@l cobtivetitle sonstroctadtintis.
accordance with the present invention; Fig. 10 is a diagram illustrating the
%ive &4t6m in the vehicle of Figs. 9a and 9b; Figs. | I'aand 1 Ib are side
and top Higwss, reshiblotivelly CTnuEteRG Aok M 818 RFRRBLF pf Deng

a%g&%(ﬁgg&%?m @melp{gl_:ggs. 6a.- 10 but gquippgd Wit.h deployable
stub "wings, the ngquabequ shown in these fi urei 1n.1tlhe&r Eetract%ger VTOL
stowed positidhand Stre 9% A 4R AL IS LB EsPoRENGRS thoge 0
JRigsle Lbasandddahikshadingtthbestubeningsitdheir deployed, extended
positions;.Fig, 12 is a per 1y [,V ' cted f op.
accord asr'gtl:% \%%fﬁag%ﬁér%ﬁe g%é%gt%ga - %éc?%ﬁgt&éq&’\j?p? éﬁﬁ@%ﬁ%ﬂ?ﬁi
for convéiiing thendeHiekseeide A8 e siarsrorRTsET e Hltevag bUnd or hicte

water 29 Figdeh3ina RessRRcte Jeakyign of @uve biphpranekicip@ytble sub
accordance with any one of Figs. 6a ; 10 b_ut equi eglV \/Xitr& g%%e, _vvheels
YorEoHrariieg bR ??f‘l’e“’fg?eif'%\?“f%ﬁ I‘?&Preéﬁﬁe\t/‘éﬁfggoo efation: Figs.
14a-14e pie aipiciarial dlustration ofampaitdimativéwshidlFigsraigemeib but
uheteindhe venicle 18 (iUl s 2kl Rl BoliiuRn the pilors cockpt

Fig. 12 is a perspective tear view of a vehicle constructed in accordance with
any one of Figs. 6a ~ 10 but equipped with 2 lower skirt for converting the vehicle to a
hovercraft for movement over ground or water;

Fig. 13 is a perspective rear view of a vehicle constructed in accordance with
any one of Figs. 6a — 10 but equipped with large wheels for converting the vehicle for ATV
{all terrain vehicle) operation;

Figs. 14a-14e are a pictorial illustration of an alternative vehicle arrangement
wherein the vehicle is relatively smail in size, having the pilot’s cockpit installed to one
side of the vehicle. Varions alternative payload possibilities are show,

Fig. 15 is a pictorial illustration of a vehicle constructed typically m 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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25 side of the vehicle. Various alternative payload possibilities are shown;
Fig. 15 is a pictorial illustration of a vehicle constructed typically in

WS rﬁq'%g&?) with the ponflguratlop in Figs. 14a-14e but equip(pﬁﬂ ’%ﬂ 0632
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 30 payload arrdngements; WO 2006/072960
PCT/1L2006/000032 7 Fig. 17 is a see-through front view of the vehicle

of Fig. 18Eshdwing eratraciebdmntisisd rdhsrdeitiviahtaendPafaargameniens

sietailsofdhevehiclpudrigl dtisalongiating wrossisiection of the vehicle

of Figs. 16b showing, various dditiqn%feat s and.internal.arrgngemery
details o fﬁ'esl\r/éeﬁsic?e;lqg’%tl‘é#&@ig%sp?&oﬁgl ?ﬁt?stiera‘tfoncloﬁf %l_t:\% analarlgngné@d) M
applisaddniofalfeapohiched Ity cimiiemed slgibohidosetigle: of Figs.

16-18, byt lagking 2 pilels: CAMRAREHL Fidsafaihai UpNREMEIAHRhe vehicle
illustration of an optional Unmanned vehicle, having a slightly different
e e ASRER ik YRR BE g, O34 RO KAL) SHORITG e
vehicle offzig0li6h Asteapipped Withtatido dmeositdid Wingdoshighidpdading

flight: Figs..22a and 22h are side a 10 iews, respectively, illustrating a
@%@ﬁ&%egﬁsgfc ee%]%n\%' r?a lgsptﬁﬁ?r‘gﬂ%yﬁéﬁpﬁﬁ?ng% fglrgsvﬂt% facilitate increased

payload Eapability;digp 2318 shethegriatcrotéoleoptHdsn die ey paupnsdisnth 2

syricEbiseHINHNEahiGieaigdkFigs. 14-19; 15 Fig. 24 is a schematic view
of the power transmission system used in the vehicle of Fi

/ . 20; Figs. .
25a-25¢ %WT&ﬁ@fﬁa‘ﬁ3f8ﬁ6%fsﬂg%aroﬁ%w%’égﬁa'ﬁ*&aé‘é&ﬁ@%}%ﬁ%ﬁ ngficle
single dplotdigroditied fvehicieciFige Rorissadopetdsid dipdiiation of a
ram-air-'parawing’ based emerge rescue 20 system: Figs,. 24/ :
st ate Dbt SOy o o 168 o R Tl S i e vt
b Mgcéftds from their sides; Figs. 28a-28e are more detailed schematic

top viewspgf theinedica) AiaRGRRE the power transmission system used in the vehicle
of Fig. 20;

Figs. 25a-25¢ show schematic cross sections and design details of an optional
single duct Unmanned vehicle;

Fig. 26 is a pictorial illustration of & ram-air-'parawing’ based emergency rescus
system;

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

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

Fig. 29 illustrates in side view some opfional 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 inciuding cabin amrangement
geometry to enable carriage of 5 passengers or combatanis;

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;
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station in the rescue cabin of the vehicle described in 14b, 14c and 16b;
25 Fig. 29 illustrates in side view some optional additions to the cockpit

“%%&8r}lfqu%{ivehicles described in Figs. 14-18; Figs. 30a-d spgwlﬁ\ﬂgg}jﬂ%n

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 pa8sengers or combatants; 30 Figs. 31
shows a top view of vehicle generally similar to that shown in Fig.30a-d,
howeveiighe Tuse igaritcatsmydte drabline e esmel pileurigaracgpic the walls
oLCoMRABNISLWEG 2005/072960 RCTALRRAGIOBRO3R 2 Figs! BRaag-Listhditein
means for enabling the external alrflégv to enetrgte thtregjvfy%%j qé_the
fofyvavd Pl eI T BPhRl DURRIEOH DS PR IEIGE 12 Bnd Figs.30-31
while inpfaywasd: flighstrhes thans Jopesebgnhvinmizing thidlenoinertuhicteighe
of the yehicle; Figs. 33a-g illustrate renabling inteimal airfioyvn
wfgl%ﬁkﬁ?rg%gﬁcfﬁge% v?/glfﬁse gur?ﬁ:f% aﬁ%%%{éeﬁd{?af%f ?hglvzgrﬁiﬁggée{jescribed
farwiig SighbrtheoRiges80f Biniw asifermamsiiumgites e e YihiSose of
;nin(ijmizﬂg_ tﬁﬁ mgggg@é;{ﬁ@% a5 @E&B@E@E&G&ﬂéﬁé@ alflotusteatesitneansward
or directing the internal airflow to exit with a rearward velgcit
it g i M i A
thonnmargidlighkdand 10 Figs. 35a-c illustrate additional optional means for

enabling.the, external airflow. & t s pkithesfornardiciuglow
and thegfﬁ%%r%%l'%#ﬁlgéva %agé\l:?t %g%%%%e%v%%%ﬁ%e 1a t ducted fan of °
e tdibtom Hestiib deiamidnst ang ha Ferrj oy o HRILF SRR IF TR ghi™
Jonthe PHINASE.:minimizingtherpne it drRg 86 te weikdtetdrigsd fight,

36a-b illustrate the general form of ai%low tfttirleani}];ir}es, with and without
forthe BRRSHE BIUHLENG BSOS Bah 2t Fate Tt

rotigh the walls of the
forward apg albdbdiegriante Figsrd Tars iH{istree cpiontbenasiis faf without

directing the flow exiting the, afldugL RENIACIDS SENEIIIENAGE IRIBR ducted
FEAFS fér\%’ﬁ%(\:{v e%t ee%%ﬁ%%? %Srl}gtg?gs. 1-’?% and Figs.30-31, while in
forward flight, for the purpose of minimizing the momentum drag of the

vehicle. 20.Figs, 38l isHiaies analiatatimeans fovhatahotm ift duct
Figs.35a-c for enablln_g the external aligl w gs%%n tra lthq_wﬁ%dogi 90,31,
8 DEFREER ARSI IR TR Qe T i 1221 and Figs.30-31 while
i wasektig Mhgfar fthehp unpase diwvimnrizi e momentum drag of the vehicle.
Figs. 38A-F illustrates an alterative means to that shown in Figs.35a-c for
enabling the extemal airflow to penetrate the walls of the ducted fans of the vehicles
described in Figs, 1-21 and Figs.30-31 while in forward flight, for the purpose of minimizing
the momentum drag of the vehicle;

Tt is to be understood that the foregoing drawings, and the description below, are
provided primarily for purposes of facilitating understanding the conceptual aspects of the
invention and various possible embodiments thereof, including what is presenily
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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the momentum drag of the vehicle; It is to be understood that the
foregoing drawings, and the description below, are 25 provided primarily

“{85&}%%%(%5 of facilitating understanding the conceptual aSP@‘ﬁﬁh%H)&mosz

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 mé&de to provide more details than
necessary to enable one skiIIe.d in the art, using routing skill and dgsi rﬂ;’ed
intentindesstamitlard pritientpdicdelic AMEH RN AR BRSPS fIFhEr®
helgeqq'erstood that the embodiments described are for purposes of example
on1y, and that the WO 2006/072960 PCT/1L2006/000032 9 invention is
capable QlheiaIpaRiRp R prpeR Ity apstonuars described
herein. ‘ RIPTION OF PREFERRED EMB DIIME_ 'gsnéqsel
indicatessetdienieth@tisse feirRAErib riprafeR LPVERT R SPATOVEl 5
SRNSIson which-RerMisE tedasuseriferadatgefasiatydf tskenandth no

missions with no changes, or !‘Q,{]m

Ul fequ another.
C%W%l{?rﬁ@iWWbﬁ@%ﬁéﬁWS } whep Son NS Frorm ohe {:;%gs}’c\m?@ otl

& thérasic construction of such a
vehicle igillysitatedsinuBign bfsachis trbrdnisgbineralty designategdl. therem
includes a.fusel navi idinal axis: LAIashaiitkRRSKeISe and a
EEE Asfi‘?%ﬁ?é?é? %gﬁiﬁ}g@rﬁﬁlgdﬁgﬁ% Ilift-pro,ducin prop?Lellerstllzal,olzp,)b
nhBseardettiat the Ypkoksittleub et s diRe POV RPISRG dinar

AxisA 3nd BR.eRrPGRitesides ksl ansuemeiaxisnBAudiitiproeigingpd oo
propellers 123, 12b are ducted fan . propulsion units extending.vertigally;
TG e LA PO A DO A e G Bronal e
Aownwaraiyanetidereby toarotiveeathefneedadvelihc POTUEe! axes
includeg a pilot's compa | fusalage 11 15 between
tﬂf%“?ﬁ%?%%é%g%‘é’“&%%%%@%ﬁ?%&%ﬁ%w| aligned with F‘?ei .
longitudiiahiabis ¢ Avdrd ﬁ&ﬁé@%?s%“ﬁ&?sc?’ﬂpﬁf‘{ﬂ@hﬁéef@%‘é@f &Bilots e
SMRAT et 3dnRInpe sipansioned stasdo asbsmmwtateignsingiet the
pilot or two (or more) pilots, as shown, example, i Fi . | D13
ARIBE MR TG A it O ATIAE: A o 8 ol
frmedindhecisalagead dctatenaifirion tinglopHosREISRIES BRIRENHGYSS shown,

om%t%?elg 3§ﬁnd between the lift-producing propellers 12a, 12b. The
%’5 Oad ays g4a, 14h shown in Fig. 1

Vehicle 10 illustrated in Fig. 1 further includes a pair of payload bays lde, 14b
formed in the fuselage 11 laterally on the opposite sides of the pilot’s compartment 13 and
between the lifi-producing propellers 12a, 12b, The payload bays 144, 14b shown in Fig, 1
are substantially flush with the fuselage 11, as will be described more particularly below
with respect to Figs. 6a — 6¢ and the pictorial iliustration in Figs. 8a — 8d. Also described
below, particularly with respect to the pictorial illustrations of Figs. 8a ~ 8d, are the wide
variety of tasks and missions capable of being accomplished by the vehicle when
constructed as illustrated in Fig. 1 (and in the later ilustrations), 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 152 and a
rear landing gear 15b mounted at the opposite ends of its fuselage 11. In Fig. | the landing
gears are non-refractable, but could be reiractable as in later described embodiments,

Aerodynamic stabilizing surfaces may also be provided, if desired, as shown by the vertical
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are substantially flush with the fuselage 11, as will be described more
particularly below with respect to Figs. 6a - 6¢ and the pictorial illustration

wh ﬂ%ﬁ@ﬁﬁ 8d. Also described below, particularly with respegtio:i€esa032
pictorial illustrations of Figs. Sa - 8d, are the wide 25 variety of tasks and

missions capable of being accomplished by the vehicle when constructed
as illustrated in Fig. | (and in the Iatéroillustrations), and particularly when

provided with the pa_yloadbEa s correspanding t hd &l Sdes of its
swgifirere 16%1L8 SEFTh L .€1¥ ?ﬁrrtﬁnegr fﬁgﬂsggig%qfé%%lém%r% Sear 182
lathairgakianding gear 15b mounted at the opposite ends of its fuselage

LL In Fig 1ING 0010 Q3 Heaisdl S HRAIGIACIA S ORUbEO Wiofe presen

retractablé as in later described embodiments. Aerodynamic stabilizing .
immé@eéuﬂwa@ée@élbgo%i&?&lﬁ%f@%ﬁ?&}ﬁf’%ﬁé%ﬁ%%%ob%r%%%%??%FW%“M
AROBIT2O6MRR T b2 BROMBRACR LA sitabilizhesrifiaveb6daniatkabshloge.
rear end of fuselage 11 on the opposite sides of | ity i5 LA
R R G
tRe@sentnihvbhtidselnethzl vaiicle bt of tHerspduginsaramny Besighategat the
129 dhe JHielane ok TRIRdRthRNI B Rtk OPAT-DIREkiGing RIOREIPEsMko
each side of the transverse axis of the fuselage. Thys, as sé}zp\{vn in Fig.2,
diseddhicreomBstc s B BT BRGHE ThBES ’?%é‘? B the Hont
SoehebtheduselrgaRdnand anaienpeaijeof hitphydidadisropellers 22c,
22d at the rear end of the fuselage.. The liftzproduci

22d shov"\;ﬁhi’r‘f???é); gwg'réatg%%n 5151 c eiés aﬁ%?%ﬁ?%oﬁ%%%&%%%%ﬁfﬂ Tormed
insie st ofpaihhdormetirttheiisefliferradupiag prwclormdnmayaf 22¢ 224,
mo“%%?” ctireg.2la: 2kdde niRiest latapatimelithe fusefage VeRickior's
SO Mustrate In Fig. 2 also includes the pilot's compartment Zﬁegqrmedlg d
ehevferBig 2D RdEvedh e ?Wé‘ﬁ&l?&%?%ﬁ‘?é’ﬁﬂf%&%&% Y5 555, 00R"
fad 226 20T AresRRGHVaNEeAS. In the case of the pilot's compartment 13 in
Fig. 1, the pilot's compartment.23,in Fig. 2 is also by pligned .
with he ORI A T T AN 7o e e . 20
RimMéhicte ROdkgstthtettiliFif tefiitischmensdasy phrSOSEYIsatHaYR Pars

%ﬁ?rﬁ%‘:‘@d&ﬁ'%‘&% ipfhe fuselage girlateraliwetdhenpipimeompariaaatiatned
and betweenthe two pairs of lift-producing propellers 22a - 22d. IQ Elgd gé o

oveEav i thdp dyeiaacn Ay 4taFien ot RIRIEFTi NS FHASRTth ThefuBBRES Bs
Wrdrior kudkity athesrrsratiaehetiie thefyselHye spdsdd bay 24a 1s substantially

aligned with the lift-producing propellers 22a, 22¢ on that side of the fuselage; and payload
bay 24b is substantially aligned with the lift-producing propeliers 22b and 224 at that side
of the fuselage.

Vehicle 20 illustrated in Fig. 2 also inciudes a fropt landing gear 25a and a rear
landing gear 25b, but only a single vertical stabilizer 26 at the rear end of the fuselage
aligned with its longitudinal axis. It will be appreciated however, that vehicle 20 illustrated
in Fig 2 could also include a pair of vertical stabilizers, as shown at 16a and 16h in Fig, I,
or could be constructed without any such aerodynamic stabilizing surface.

Fig. 3 illustrates a vehbicle 30 aiso including a fuselage 31 of a very simple
construction having a forward mountiﬁg stucture 31a for mounting the forward lift-

producing p:opellér 32a, and a tear mounting structure 31b for mounting the rear lift-
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20 project laterally on opposite sides. of the fuselage. Thus, payload bay
24a is substantially aligned with the lift-producing propellers 22a, 22c on

i e Jthe fuselage; and payload bay 24b is SUbStami?&ﬁrﬁg%%%nomz
“&3%&%% |ft-0producing propellers 22b and 22d at that side of the fuselage.
Vehicle 20 illustrated in Fig. 2 also includes a front landing gear 25a and a
rear 25 landing gear 25b, but only &lsingle vertical stabilizer 26 at the rear

end of the fuselage aligned with its longitudinal axis. It will be reciat
privdveinggrapriey ac Rodornpeticiease i‘r‘Pé t‘%tbﬁl?%?sgrf’r?celbe %?é’?‘g%l?‘.géf 7
roygdicalstabilizersrasshopioat dbmpandettBingaticotieowd pryioad bays

constructed without.any such aerodynami hilizing surface. Fig. 3
S?ﬁuéﬂﬁ‘féét%lo\?@ﬁ%fesgﬁéé\%%ﬁn%f%%ﬁé%oﬁsgeﬁ%e 31 of a very simple 30
constru@tﬁbfmlhaﬂiﬁgﬁrm&imélﬁlﬁm’@%‘ﬂﬂ%tﬁf@%‘lﬁ%ﬁﬁfﬁﬁﬁ#@ a reat
Jorward liftz proglucing M@ﬁéﬁ@ g8 heatomoMAtinghsicugilie@itadoic
Cmounting BT T 2606107 élgé&fC'Tll%Lz%%apopogz 11
siePBiRiREY RS SemE A MY PHSPETRIATE Uaacted, 8., free, |
propellegs, Buselages3ilsisiftnpectatigtiatiytedet’ with enpliotsonstruction as
_compartment 33 and ¢ rries the tw Q@%ﬁﬂ)ﬁ% 34 QOANS. 42 at its
"bgfgogif%"ts’i'&?é@}gfearglffﬁ (%thaé B}ﬂ)utj?ﬁ lEl:%%ypartm(_ant. %/ef?é%%lo illustrated in
ffoig. A salinplidesiadrond lpmutigro sl 324 #id Fresrd &AM GRS
5h. butfor simplificatian AYrReses. islaemaohinchsde pndaeredypamient 43
Sg%gtt{)%%%néigpgsurfacepé&c?rrespog;\din to vertical st iIiz&r@ %gt%a]}Gbin Elie(‘g.pjﬂ.m,S
opwgzalisillobFateBiesioahide PHE T AR 0RSI GGt ed 20, 6F a Simi g_r B
SRRSHMEHON 85nindnighPcbait dse)uding lanfiisgigrge 46b. mulmuipgealsipigrer 46
unducted propellers 42a, 42h at its end, ang.aipaisef unducted
aﬁt%f‘)éeif’é%’%&@gﬁ%f %"t‘%&"‘%&%ﬁgﬁ%" B%éri%[%aarlls _c?f %%‘untingxlo structures |
4la - Al8igeSpletivaty. o/ ethiishe. arveme dprmeied é%i?&?%‘@&%ﬁé?ﬁ?ﬁé%?
4%&%&:E%Q{r%tfi‘ﬁéﬂﬁﬁl&ﬂgpﬁ)ﬂﬁi&gfsaﬁgw,@@etb@)ﬁoﬂﬂ&d%ﬁﬂlaﬁeﬂadbpﬂiﬁ' 52¢,
the pilot's” compartment, a front Iandin% geg;e?S% ag%agggfgéngzggggé§£ed
HphitraracandEpi R A8 IERHERE SREDIIRe iss1age 41 ih alignment
Withiits JongitudinalsBxisd Hig: 52t X atels acvptvitie cgdnétdifertaggnated
50, includi fuselage 51.15. ing a,pai-ot lifirprodugingRiere Bimed
52a, SZbQ}a%gif% ’fr%ﬁ%%rd%t%én g}%t%ggr}pair 520,6\523I at its ?é%r end, Each1 ,
pairghiftpiod GrezprobearsB o8 rPsdnerE S482 048 MRRIECA! WithmIY
COmMan Y al-shanadduskaRe: 521 atie reapecie siid aktherusielagaizers
56a, 56b carried at the rear end of the fuselage 51,

Figs. 6a, 6b and 6¢ are side, top and rear views, respectively, of another vehicle
constructed in accordance with the present invention. The vehicle illustrated in Figs, 6a —
6c, therein generally designated 60, also includes a fuselage 61 mounting a lift-producing
propeller 62a, 62b at iis front and tear ends, respectively. The latter propellers are
preferably ducted units as in Fig. 1.

Vehicle 60 further includes a pilot's compartment 63 centrally of the fuselage
61, a pair of payload bays 64a, 64b laterally of the fuselage and of the pilot’s compartment,
a front landing gear 653, a rear landing gear 65b, and a stabilizer, which, in this case, is &

horizontal stabilizer 66 extending across the rear end of the fuselage 61.
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Vehicle 50 illustrated in Fig. 5 further includes a pilot' compartment 53
formed centrally of the fuselage 51, a pair of payload bays 54a, 54b

gtﬁf@ﬁlflé/?gfﬁghe pilot's 20 compartment 53, a front landing 0635030 ARRI32

landing gear 55b, and vertical stabilizers 56a, 56b carried at the rear end
of the fuselage 51. Figs. 6a, 6b and 6c are side, top and rear views,
respectively, of another vehicle con dtfucted in accordance with the

present invention. The ve lC| |Ilustra d@f‘ﬁ% iiad thepm&enerallye ]
designatSaso® el é% SfuBads gﬂlﬁ WG4 Ff-prodticing 28—
Propclie mbRae Abtiat itsrfeontofini esrlands, setpagtveiip. cphe ¢atherhorizontal
Inclﬁ)’%”? %% J%% sBr r@ﬁ%ﬂﬁ%ﬁﬁﬁ F'i%gs@snﬂ@ ]r:é.%' e]nd\{)?%gl?uggagérmeﬁ formed

es a pilot's compartment 63 centrally of the fuselage 6 17, a pair of
am@aanbaﬁ/sym %ﬂtﬂ&ae@awm ﬁ&gaﬁ@@%he w%fgﬁ &ra, 67b, together

m@ﬂm&eﬁmm{mﬂg&ammg gear 65a, a rear Iandlng gear 65b, and a
stabilizer, which, in 52'3 caseﬂ|s a_30 g,%‘lzontal %ger 6a gxt ndi ntg ellers
across thefeRF e R BT R RILE L B1° W& 3(5’6 ggravien ik pidp
R@alﬂ@ﬂﬂﬁ&@ﬂ@@ﬁﬂtmwmmum]méd ThFhysizowal Getilmedo is used
tﬁ%%q%? %%fe%f ﬁ&%rn%{ﬁgﬁé l@rﬁieﬁ%@ t@gﬁa&@f%gﬁt 559 E@é}@%:ﬁfhng

uselage 61 at the opposite ends of the horizontal stabilizer 66. As

SO Prieiramai irsgs! detnelieh rrsvd Bielie fuselage 61 is formed
with a pag.eh @Y@l@%@ﬂi@ﬁ @&belﬁ@fsmoumgéﬁmw@haigmeeed%@s&&am

67b, to ether zontal stabilizer 66. Th

e eEra G iy B i T YRS SAFTAR o R G R S emeines Eech
yehicle tuatisinedigitbrah alizoftobSp &8st Tecfdtorirbendlostiisiliwe @ ¢pyion,
Hﬁ@gnﬁ%m Hﬁ%&%ﬁuﬂﬁm% IRg POMeIY (GALIPE ﬂe@aﬁr@ fiycted fans

2a, 62b, thereby enabling the vehicle to remain horizon aI during high

speed fligfie: i@%ﬁ‘%‘ﬂh@lmﬁﬁéﬁeﬂ&@%‘?@e@?@%éﬂ@%ﬁdﬁylﬁ%me fwo

aneﬁmef@@ca@é@w@hmu t&s&ueﬁma\beopwe& 614, bbriheitweyenginescrally
rably tyrbo-shaft en ch on is thus formed with an air

%@%@5% 2§¥“ li & Torwal %%(jn?%f Ele raecsﬁp)){e é)rptyén ang%l%hcgﬁpglﬁmem

@zutlnem (st sﬁdwrt)vatnﬁenseékaerﬁlefﬁh@lrmeetﬂ)e piAbnisRigupied by an over-

%ﬁ&ﬁﬂgﬁ&&@ﬂ%&%@%@@ﬁ&eywb% thRMehigle A0 e drivingsthedWanrst

15 ducted fans 62a, 62b as well as the pusher propellers 67a, 67b. The
ARSI, TBnatdIRp HissRERAEE F6° ichudaRsriit gRdero g g, the o
QachdTeay BosakeE 40BN @PoiRe aMnpaisRBtlage. Thus, as schematically shown in

Fig. 7, the latter transmission includes additional gear boxes 74a, 74b coupled to rear gear
box 75b for driving the rear ducted fan 62b, and front gear box 75a for driving the front
ducted fan 62k,

Fig. 8 pictorially illustrates an example of the outer appearance that vehicle 60
may take.

In the pictorial illustration of Fig. 8, those parts of the vehicle which correspond
to the above-described parts in Figs. 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, §, 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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within one of the two pylons 61a, 61b. Each engine 71a, 71Db, is coupled
by an over- running clutch 72a, 72b, to a gear box 73a, 73b coupled on

“@@éﬁ%ﬁ&he respective thrust propeller 67a, 67b, and onp@ﬁﬁ%%ﬁgt&m

to a transmission for coupling to the two 20 ducted fans 62a, 62
the opposite ends of the fuselage. Thus, as schematically shown in Fig.
7, the latter transmission includes additional gear boxes 74a, 74b coupled
to rear gear box 75b for driving the rear ducted fan 62b, and fr%{;t %?lard b
Wo7hE Tomar g thearbAey At R 1 BB I 8 ThiatsHiay TERFAHCALRY

es an

BXAMPIROL thecostal-pppaasanae dhat pafiicte HOvidEh ayctaketinithdoad bay,
ictorial illustration of Fig. 8, thos Lof-the vehicle whi spond

S R R G e e A o s

referencérflimérakyensrefcreth taginadbayisaixesibmpuried & HEsgiage 61

dllstrates R ayrnbenaf addiionalaieatiressricheraig. provided s uahthe
a vehicle. 30 Thus, as shown in Fig. 8, the front end of the fuselage 61f ¢
B R B 2 A St SRS PR P Lol e ©
tnfmsBed) dnihdas Showieatah, Bndnilth @@ PRQGOZRIGDs open position, it
PCT/IL2006/000032 13 gun at the for nd of ! I

S O AT AL DB Aol S Phy P & S B Focad
lyployable to an open position providing access to the payload bay, and

to a closqglPpaitioncavaineine RaVIRAR BRYWIt e tosthetuseingarate
61. In Fig. 8, cover 83 of eactg‘zi)ayload_bazfis pivotally mounted to the

Yasers et paretifiify ShRsaE AT BT TR R B8 Br ™ 5
fuselageaidhe testonsf Hig tesfestivesbhy. fiabbeys8ed ientmeitging or
ﬁlosed condition, conforms tqgglgi

e outer surface of u d '

C R e A S e
BervRy e MyuppSH o FreppBTENG the plleareoths prothibreptyipptheays for
feshsstive paviad. by AP Thailatiekiaatuis s Mo RAACUIRE Yoshouating
in %%E%S‘%a - 8d which illustrate various task capabilities of the vehicle as

Ve RF-M AR SRR AR TP SRRAIBS S8 { RS T8 By load bays.
Thus, Figriga fliusitatesrthadpaytbad biays, nsgadiveigpilintingiog another vehicle,

”&”?ﬁ%”@f%% WA Y20 1%&8% 8RiRd BB UMHAISR NS USBIO6H Gescribed
ayload bays tor transporting personnel or troops 85b; Fig. 8c illustrates
e gsdlofsthehwlyMatitapedor Figs. 92 and 9b also inciudes a fuselage 91, a pair of
ducted-fan type lift-producing propellers 92a, 92b at the opposite ends of the fuselage, a
pilot’s compartment 93 centrally of the fuselage, and a pair of payload bays 94a, 94b
laterally of the pilot’s compartment 93. Vehicle 90 further includes 2. front landing gear
95a, a rear landing gear 95b, a horizontal stabilizer 96, and a pair of pusher propeliers 97a,
97h, at the rear end of fuselage 91.

Fig. 10 schematically illustrates the drive system in vehicle 90. 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. 92 and 9b both engmes are
incorporated in 2 common engine compartment, schematically shown at 100 in Fig, 9a,

underlying the pilot’s compartment 93. The two engines 1012, 101b (Fig. 10}, may also be
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15 transporting cargo 85c; and Fig. 8d illustrates the use of the payload
bays for evacuating wounded 85d. Many other task or mission

w%ﬁf?/ﬂ%g will be apparent. Figs. 9a and 9b are side and tQR-Yi§Wisis /006032
respectively, illustrating another vehicle, generally designated 90, of a

slightly modified construction from vehicle 60. described above. Thus,
vehicle 90 illustrated in Figs. 9a and9b also includes a fuselage 91, a pair

of 20 ducted-fan type lift-producing propellers 92a, 92b att
neishol teinesEmbeEis HilbrslB IRt ST EALRENY Eﬁ“‘*rﬁp P&e 1 18

f&%@xﬁ@[&%aﬂafw%drh ;naylgpgaagafm Igiﬂe?ﬂwﬂﬂth’étbd@bﬁmmpmmmt 93,
93. Vehicle 90 further include t landin g
N e °§%£6ﬂﬁz§%g§ ne ‘é"’”a.?g“?‘q irl%‘?le%rt gr{: ellggﬁs%g}ga
97D, at meslmmdﬁzg fﬂu@eﬂagemeng@agwia é&%hrﬁa%aw Fﬁﬁs&?ﬁ’ié&%@g

c utréfaeg a ni]()'fbvg Wﬂe@%&mﬂ’é ﬁé}ﬁl%@amid?»lgwmhyﬂhﬁ@ﬂﬁ 0RI8Q drives
es

Inc wo engines 101a, 101b for driving the two duct 92a
b Tt Op BRI T e g o T A

cHlpnaveh dwhemas ipsveliit arbRdie Browengine stateddibated ﬂ?uge@&‘aﬁtéla
engine com artments in the two pylons 61a, 61b, in vehicle 90 illustrated
SHPPIGESGR Hid 9b both engines are 30 incorporated in a common engine

compartgnt] scherhdtidaslyashevetbat Yo0cle-Fiproa, eevraahy fryimetpiddd:

v@%g%%é%%ﬁ g‘% e enginesilaias 1eiRig0. tﬂa@énﬁ@ﬂﬁmﬁ@ WIW@pect
CT/IL2006/000032 14 turbo- shaft ines as in

tthigasufsosEciie tantr &t pottol? gﬁﬂ’é”ﬁﬁé‘gﬂif TSPH%(E‘ ﬁl %grllr] oF
Al dliroRapings bey B8k donale aicthuipitots. Géehpafrttﬁénﬁ%rataﬁ@ Figs.

Wlth a pair of air outlet o 9a b.r
AP RE Shatt ﬁ%’n ?11 tﬁe% b m%é%%%g J%gr%\}éa vllaUj
éb’nﬂl ovestalin mngmﬁcttut@hésswga 610815 Wﬁéﬂﬁ/ﬁ%ﬂﬁﬁ B%%B"salé@a toa

r]éggpt%?{%%gﬂi&t%ﬁ&ﬂ Ye EEEL% df'l\ﬁe§né-q£}§z 4P4b Bf the-hwedp@shiered position
propellers 97a he two engines 101a, 101b are furth er Cl{%)Ad{i to gza
AvensheizEos (GHEA AHUAE FRPRRES POl AORMGTIE (ho Roltad A

%,Emﬁﬂf@pﬁﬁﬂ\tﬁb@sﬂlg& ety u@l dttustedtsenotherivetitle, mébgmven by
generaldedinated 110 Q0 MIEN B DasIR NG SATGONEU UePRings

SCI’I & with respect 'to Figs. 6a - 6¢, 7
81} o1 feldiliteteld mmn@mgh%mdwﬁ@@éﬁ?mﬂé Thgrelopend 11b:

idenitied Rydhe samedelaranes Mpmalse rhidadiAdlbisispioghinpbigsons,
as shown in Figs. 1ic and 114, to enhance the lift produced by the ducted fans 6la,
61b. Consequently, the blades in the ducted fans would be at low pitch producing only
a part of the total lift force.

The front and rear landing gear, shown at 1152 and 115b, could also by pivoted
1o a stowed position to enable higher speed flight, as shown in Figs. 11c and 11d. In such
case, the front end of the fuselage 61 would preferably be enlarged to accommodate the
landing gear when in its retracted condition, Vehicle 110 iliustrated in Figs. 1la— 11d may
also include ailerons, as shown at 116a, 116b (Fig. 11d) for roli control.

Fig. 12 illustrates how the vehicle, such as vehicie 60 illustrated in Figs. 6a — 6d,
may be converted to a hovercraft for traveling over ground or water. Thus, the vehicle

iljustrated in Fig. 12, and therein generally designated 120, is basically of the same
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11 a-11d, however, is equipped with two stub wings, generally
designated 1 | la, I I Ib, each pivotally mounted to the fuselage 61, under

W%rﬁﬁ%yﬂtﬂgégayload bays 64a, 64b, to a 15 retracted position,shayniRiseas2
igs. lla and llb, or to an extended deployed position shown in Figs. 11c

and | Id for enhancing the lift produced by the ducted fans 62a, 62b. Each
of the stub wings I1la, 1 I Ib is actuatéd by an actuator 112a, 112b driven

by a hydraulic or electrical motor (not shown). Thus, at low S eed fli s
cPRETERITWIREE PR PPYB B ARIFEE 3 d?éd%%’tf?éli rﬁ‘é‘?%"wﬂefa%%sﬁ .%%Sggs‘?‘“g

pEROWRMb R Sddrlatian it Gamt mfdngbespeaddight, whisicbtlidipstrated in
ivoted to their extended or deployed posit Q3SR EgSn ibGoved,
B T AR S eé“‘r% u%d%%’tﬁé%ﬁ?ed ons Gl a Bl e
fQdmiseqobatyisttonrandingrediacked FAhBWSEA TR B HidHe lower end
RRIUcng.only Apattrithestetal ifiares vEkpdrant andrertliaodingo create
gear, shown at 115a and 115b, could also b¥hgivotedd grs ‘}Zotgr stowy %vercraft
OGS ER DR A S 1 JRTCE S S oS B 1'7cand | %. in
BHEMksCasR, theafentiehdroiithrerivpellagetdl. oGul trprdferabigeb@@ildrgedear
to accommodate the_land| MRS RHAC IR fendiians Mehiele:
rﬂﬁ‘fﬁﬁnétraastggﬁr? Sli%%“‘i%gg% gf ]é;il’ %ﬁ;ﬁ%}soﬁcludg ailep?éané, as sIhown atC 1
ordBAled. 16b (Fig. | 1 d) for roll control. Fig. 12 illustrates how the vehicle,
such as yehiglg 66LitHsteatRthiRdrigsHaithtle Sesananbatonveteddbansed
hovercratft for traveling over ground or water. Thus, the vehicle ill
Y G248 TH o O B A 0 b P be
WNRPO08LFRIGORAGTILA0D6B0BE Witiiwohstrelutisn as described

above with r%%ﬁﬁ%%ﬁ%@ ISnacbs~andhareiae woreaRending PaiStermain

have beeniden ied with the same reference numerals. In vehicle 120 v of
tbstedddrvebige iustatwd FeFignt Ay draspibndsig@ah B51 pyely o

ﬁls §aﬁ¥9éﬂhﬁé{§a§ﬁﬁ{h§%@?@é§% ii%%%ﬂeﬁhﬁgerﬁis%alamﬁamiﬁdd nsteaghnding
skirt 121 has been_ applied around the lower en f the. fusela

AR B IS R D TR DT, B e b 1
esintigh Yraasutectoc&usd shiovehic) diotioverroviseth efgho rabide orataplaced

A e PR Bt 61
, @ . g.control, ,
el Eallgs g g iten ssiesvaaclof egerh propeify. Yo Veribfed e
censidGiedrgiassomianse wikkithadresemidnyento ragnayhiads 16 sed by a
additional pair of wheels, not shown), to enable the vehicle fo traverse all types of terrain.
When the vehicle is used as an ATV as shown in Fig, 13, the front wheels 65a or
rear wheels would provide steering, while the pusher propeliers 67a, 67b and main lift fans
622, 62b would be disconnected but could still be powered-up for take-off if so desired,
The same applies also with respect to the hovercratt version illustrated in Fig. 12,
It will thus be seen that the invention thus provides a utility 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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for movement on the ground. Thus, the front and rear wheels of the
landing gears can be driven by electric or hydraulic motors included

“}%i%%mgygl@hicle. Fig. 13 illustrates how such a vehicle canP@m %ér{%ﬁ&z

as an ATV (all terrain vehicle). The vehicle illustrated in Fig. 13, therein
generally designated 130, is basicaIIY of 15 the same construction as
vehicle 60 illustrated in Figs. 6a - 6d. nd therefore corresponding parts

have been identified by the same.reference nymerals to fagilitate
understafﬁ%‘indf‘?ﬁld&?eﬂfﬁlé”f@%‘%dgﬁsa%tbo?ﬁ Fo. tﬁfnﬁ%‘\f\?e\‘,’g?f“? ey e

witeeels: oftigevie hitdeate saplaiced:chiatwng (be ol dargkpivmes]bditging side
the total number of wh [ 3 ix). Thus, as shown in
igl.e %@ﬁ%ygﬁu\?vﬁ%er%@%ﬁ%ﬁggﬁglé%mgfg%fgt%é%t landing 20 gear
are retaifid Hiushpes S wHeks & diebasi deen, BYHRe %éﬁ%@@&g jaggpiled.
T8 byeaim &" ciditionabRathRhvdTeels ﬁ%§hﬁmlkﬂé’d@ @iﬁaﬂﬁl&éhﬁo&(@bﬁ@l& tinrger’
traverse all types qf terrain, .\ When the vehicle is used as an ATV . as. .
R IR BT a1l EEPRaT BT TR e in e
steagingnwbil & édptashenpropetisies 67 o167 biahd malnalifttianscrened Gbthe
égﬂgg%ﬁ&ﬁ‘&&&@&%?&b%%%ﬂ 'E%Q&M&E%ﬁ% L.t akes Qff #iS@ea taken

25 The sameé applies also with respect to the hovercraft version

WG SBecERs g in 2het FEIERIRON R 3 M in SMtBHPTRE VIR area,
wilitevahidesnd aoratativalisinplessiiisiue whighisicapable OF cockpit. It is
erforming a wide variety of VTOL functions, as well as.many other tasks

PR R TR TSRL . ST ar i SO e VAo T
tabklonfifigsibh tephotherddnahraDeBI0ERI8ERCEFitk 2006/000032 16
Figs. 14a:14e argRigioial UUEEaUons Ghalenaly e GRic e AangemRNts: »

where the Vehicle Is relatively small in size, having the pilot's cockpit ,
nesemelibo e gadowt By me@ﬁ%ﬂw@aﬁéw%twﬁwaéélde door which
pmmye&aﬁ%ﬂjm‘n?@dnléﬁﬁﬁl@&mﬂﬁ%%@m@m ﬂg&ﬁmml i O™, i, The
no .specific payload installed. 5 The overall design an ement .of parts
R Ve e Ao § BRe] IR e KR et 8Bl
Ssinithithesbicepidropichelpdbtslightkpitlevdh sttty the featraihidie prsinpiop clear

't:‘dg p&é’t@‘e%? éﬂ&% EQQ}?&/&I Rm? %&Qﬁe%ﬁgﬁ%%}fg ﬁg%ﬂ{ﬁgs@éﬂ%aee for a

configuration shown in Fig.8. Thé cockpit arrangement of Fig. 14a frees
gipdicel grsademkéPropdnfRese e s arads PaRigertetE of Fig.8 for use as
an alterngtive paylead akeashlddRemEasiag wightaialyold mel ai@iklaleciosed for
Qgéﬂgad on the opposite side of the cockpit. It is

Fig. 144 illustrates how the basic vehicle of Fig. 14a may be used to perform
various utility operations such as electric power-line mamtenance. In the example shown if
Fig. 144, a seat is provided for an operator, facing cutwards towards an electric power-line.
For illustration purposes, the operator is shown attaching plastic spheres to the line using
tools. Uninstalled sphere halves and additional equipment may be carried in the open space
behind the operator, Similar applications may include other utility equipment, such as for
bridge inspection and maintenance, anfenna repair, window cleaning, and other
applications. One very important mission that the utility version of Fig. 14d could perform
is the exiraction of survivors fromn hi-rise buildings, with the operator assisting the

survivors to climb onto the platform while the vehicle hovers within reach.
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appreciated that the mechanical arrangement of engines, drive shafts and
gearboxes for the vehicle of Fig. 14. may be that described with reference

Wil 5}' /0%24:6.&9' 14b illustrates how the basic vehicle of Fig. 1%rﬁr)&)é(}3§m 0032
used to evacuate a patient. The single payload bay is optionally providoed

with a cover and side door which 15 protect the occupants, and which
may include transparent areas to endBle light to enter. The patient lies on
a stretcher which is oriented predomi_na%gi/ erpendicular to tlg)e
longitudifi$t 58sirirassreidhafasthi gﬁ%yogteggslié?ﬁ ARYI830a 5Y
terdeed of thexpaitentdeiokedrcdbie, pilol ssstatcansawmg, kbseroaiaeh fullyfintong
tgﬁc\égﬂhcelse drea%;?,ig ié§psm%lslesize. Space for a medical attendant is

rovided, ¢loseto the oliter side of the vehicle. 20 Fig. 14c shows the
vehicle ofigid? st witkotind lsvariondSidehiscerssagted onigty mgeaadpnce
Yistateshoudng Rasicveniske Qfuligd-4ainaybe Usaehie REH s converting
various utility operations such as electric power-line 'n‘lte ance. rLD he .
AR SO ORIy L R SRR T 8PS QRBHSRT, W i
Bighnatiel sitalsardstan aipithidopovidridingie? s Biowil stz dstpllrpases)yithe’ the

%ﬁ(?{c%té)r 5 ghovv.n @é&gg@jng plastic spheres to the line using tools.

instalied Sop?nelgle ialves and additional equipment may be carried in the

open spatailpEriRd thESslerator sk mspticationsan Mg il dyadoidepnd &
y&gbi%@%yzm Qﬂ&i ApEh }ﬁ%cfoéid@{: foe W&@@ #id Makisnaaseaaiennare
repair, window cleaning, and_other applications. One yery important .
RARSOR T the RGP GPEIBH Y #1dbe AEPEBRY 8&@?%%%&@%@ Bay is on he
itraatidiof. suaiivérs frexmipliviserborfididgs; With.tlid-openstor aissistirgch an
EQ% S| Qéivgr t céi b onto the platform while the vehicle hovers within
reach. WO %%%%7 960 PCT/1L2006/000032 17 Fig. 14e illustrates how
the basicFighibfelbstries Famtey Benisedle ravgle pefdghndrmdg with several
ceniartabis.clased cabin, such as for commuting, observation, performing
police duties, or any other purpose. Fig. 15 is a pictorial jllustrtatjon of.
Vehicle cOoltcHa BN 15 0} o8 AR CEA ARG L RO RATEN itk e
4hipik. editigppédl withws tbwerrdexnuet Ski rtﬁen@m\lmmgidh@mpﬁmm a_vhen
oMEtsTatIan AV o Ve, SRR NS AN MRICIS APQUILIR o

Fig.15 is similar to the application of Fig. 14e, a skirt can be installed on
SPRIBIZNE ta 5T CRBTSTS RO NP SARETE. 1#ig 16d has two functional cockpits, needed

mostly for pilot's instruction purposes. It should be emphasized that similar arrangements
can be configured if so desired, with the pilot's compartment on the RHS of the vehicle,
and the multi-mission payload bay on the left.

Fig. 17 is a see-through front view of the vebicle of Fig. 16a showing various
additional features and internal arrangement details of the vehicie. 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 mansuver the vehicle in roll and in horizontal
side-to side tranglation. Detail A shows, as ap example, the first five vanes being the
closest o 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 sireamiines of the incoming flow. This does
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While Figs. 14-15 show a vehicle having a cockpit on the left hand side
and a 10 payload bay to the right hand side, it is appreciated that

wilsimativgarrangements are possible, such as where the gaekpit iz Ofhoes2
the right band side and the payload bay is on the left hand side. All the

descriptions provided in Figs. 14-15 apply also to such an alternative
configuration. Figs. 16 illustrates fourt p views of the vehicle of Figs.
14a-14e with several 15 agload %gé%n ements: lgi J6ais the b%‘s;[ﬁ i+ basic
RREHRPHL it s BT St D ADRTAR R B8 rEICRSRY Side of the Vehicle. Big
Ishausghe drshngdnienbetthsaiet bhndasitllenmasymentrighapngement
goptigured.¢ Ssadr&sﬁa‘é%;g%&géé' &b 16 HOGSAMGAE FRVERI0R Qi RiRqy,

compartment for carryi to two observers or passengers. Fig 16d has
twortaprcgihed sickpimiehiodie aftdnrh 5I7ise G & RASHERAB P PERpBSRSetes
shauld he.amphasized haksimilacamsangemenisogamndeawqniigieatdiagle is
desired, with the pilot's com arélmel\nt ont e&lHS gf e \{&higle Oggd t&%u of
B N TR a%'nﬁnf LSRR A7 S ee-through SEREA
edithccwe hicteref Fignibashowdulg ofaiousnamdibobalide afibe snapaiiméavapnd
éé%a%%ge%%l&%‘etn%gt otlgk? YeDiclss LG eLsBe ol the %ﬁtﬂ%lﬂﬁp;%\bsof inlet

shown in 1701."The forward ducted fan 1703 has a row of inlet vanes
TES Ayt sonesieplediasy singly suntigdoinerddmariticer the

vehicle in 1o}l apisberzenial wEera sideil ansiatienubetoihAdshiewacasure
an example, the first five es heing the closest to the RHS of .
ot U b Lt SRR RSl Bk B 0 which
ireneasih ghpragressiavie lpftoimomea tly &/ driien Pt degrtin gefohwahé28. td sumtere,
ggﬁ%%g@%%ﬂoﬂtﬁ Waghown,asdhe angle AL dha.figure. Khgprogrmasaivealso

ted mounting of the first rows of vanes align their chord line with the

[BeRpss Siifnes Beire miebATiHy fHRmilReasRswe Byt dFboetsine may be
d%@ﬁdﬁ&@@@f&gﬁﬁﬁ%@ phSte Qbfﬁﬁbﬁ#ih&%ﬁ@@d&@ﬁ?'m |miﬁﬁn@di?]]ihtcl)§ (clanopy}
irections of deflectio und, their,basic mounting a s, It should.also
5L SR SRRt T et st R AR AT R A e
i@u@d BhethBotpposit@ @dmpfeiﬁferdn_mmm(amlm feplopbdcligption seat to
%@ﬁ'{m&vﬂ%&%g@é@%@é@?@e{dMaraﬁmtﬁﬁoagnqﬂ%a%}alﬁqﬁ@t@&@ms.

required to orient themselves 5 with the local inflow angle at each L
FassHesepsid Werrmestre ke rsisleafigl ronprifontgry The vehicles
aesageshovekihatengiutisahspanehiaach fangodidisadited HS landing gear

(%(‘?]?gég%%tgolg gown optionally retracted into the fuselage for reducing the drag in high
speed flight, The vehicles two pusher fans 1704, 1705 are shown mounted on the aft
portion, with the wing / stabilizer 1707 generally spanning above and between said fans.
Fig. 18 is a longitudinal cross-section of the vehicle of Figs. 16b showing
various additional features and internal arrangement details of the vebicle. The outer shell
1801 covers the whole of the vehicle, and transitions to the engine's enclosure 1825, Inside
the shell, a forward duct 1802 and an aft duct 1803 are mounted, inside which a forward
main lift propeller 1814 and an aft main lift propelier 1813 are mounted. The ducts and
propeliers 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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vanes can be varied in angles as a result of aerodynamic behavior of the
incoming flow and due to engineering limitations. This configuration can

“}szg}ﬁ%ﬁ&d with any row of inlet vanes or outlet vanes insﬁdlﬁg%m(m

single or multiple ducted fan vehicles. 10 The RHS engine of the vehicle
1708, is shown mounted inside its enclosure 1702, and below the air inlet
1709. It is connected to a 90 degreel§earbox 1710, which is connected

through a shaft (not shown) to a lower 90 degree gearbgx 1 rom
aqm@r;o@m@W@WM@P@W&S&%@%M&E@MJ %ﬁ% gﬁ‘%ﬁ’ws of

1BERIRMN LA thavalses sunpertedheadiftwsaducipgubtol 6 1A Similey exit.

arrangement for,the LHS engine m 1used (0 o PUOLS; -
Theih ﬁaﬁ?ﬁ%ﬁP(E%Wﬁﬁ%é%%§%“%ﬁ§6§%‘§%6( %@éﬁ%‘%%ﬁ et
sidutesnphried.1 R @nghingetionziputnalvrsieniied YaEs 1§ Iénge‘r%ﬁaféﬁm%m at
sogkpit, The pilots seat 112 makeithesRemernabsiadpskeiddepiayethes,

ejection seat to facilitate quick egress of the pjlot from. the cockpit thr
TRRRSESHE B TAREHESH @éaﬂ&aﬁgaél?aﬁ‘%s ?3&8?‘5%8%4}8 F&‘i%ﬁ’%ﬁ%f‘é’érngnaéigtﬁ ‘t%ﬂt’

stha-vekisies.Hight contrel mmtemucEheavehistesa@RHBAaneling dafleet the air
wheel 1719 is shown resting gn th nd lapging Bsar of

Wﬂ&%l%%hfs(gﬁgw%s 8%%16%95%&?%%%%@%“&% n]fg)l :fég?ﬁ%#g‘%eﬂf%?re uci_ngothfgele
sdligein Tighs speaurilgt cRive spetiol Sy aned Bresteareraidb Hohickgekipg right,
S0 maunted:on the Aft. RRIEAGy VR ERRMIRG delakilizerhéQnd pusher fan

generally spanning above and between said fans. FI%.‘l is a lon 'rt}Ud'Q%‘Lrhe

ippdlataC IS I VRIIIE of Big OB SHoMiNy ARG EH RO Al

Jeatwres@ndiniein al-aran gemeank detaidsiaf thevehible bihetousdprshall sides
1801 cqvers the whole of the vehicl t 1o h INESide of th
B TS T NI & e B T o0 b e of e
4863 ArelngobntadsutwideWhicisaadshnany ridingithpfopardrdgn bdn o

@g&m% l%ﬁew%@ﬁllgfr %ﬁ%ﬁ%@ﬁ@@ﬂémﬁgegﬁ? ictpachipropete ﬁ&g@éﬂlportion
preferably statically disposed within the vehicle such tha(; 5 .ar%énglllqggaﬁ
R TorircregiEn BRI AL PR AR TH AR e A UGS e

ough other valu
may1kesusatiniiby saspeciolo thewestical anthsotatediialGrglthe triinsinarsene

axis of the vehicle, to hetter. WO 2006/0: 6{000032r,19
8%(':?&:1%9 é{?él %ﬁi%%‘f?rﬁn%%ﬁor\?vaﬁ fﬁ%%gs e%t%gr%g%fggward duct 1{30%1)?6_r
harsi coWR0B o drgitattinfiksiagren 859 Geitdamicheaywrirgof guarpghute/parafoil

lopgitudinal.vanes,1819akthaiadtokhase \anes & epredeiminaelyouseeh to

to control the vehicle in roll as well as lateral id%}o- ]?Z?g .traﬂslation A on his
ShmriaR SO G THRF GHehte FraiEsT 82T 13817 afe olnts

a
are moun EC]: at ‘
seat 1831 which may either be normal, or a rocket deployed ejection seat to facilitate quick

egress of the pilat from the cockpit through the canopy, if the need arises. The pilot's
controls 1819 are connectad to the vehicles flight conirol system. Also shown in Fig.18 is
one of the two the engines used in the vehicle shown as 1826 mounted inside its outer shell
1825 and below the air intake 1824. The 90 degree gearbox 1823 transmits the rotational
power from the engine 1826 to the lower gearbox through a shaft. This lower gearbox
(gearbox, shaft not shown} then connects to the main aft lifting propeller gearbox 1822,
which also supports the propeller 1813, An interconnect shafting 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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5 the entrance and exit of the aft duct 1803, respectively. Optionally,
additional vanes, mounted in a transverse orientation maybe mounted at

th%%)'(mggpe forward and aft duct, shown respectively as 1305 & k880032

These vanes are movable, and used to deflect the air exiting from the
ducts, as shown schematically in 1815 for various flight regimes of the
vehicle. Fig. 18 is generally a cross séttion through the center of the

vehicle Iooking right, 10 although it was decided to leave the pié%)t's

earRpAFNSAIDE B P dRERHROUR ARG FRAPIREERIA SHVRIENRS 1 oan 21>
sefenanaen hedowenasressofthexenielinshlageostchion of thengshictelosire

8 seryes.as the main fuel tank. The outer sha f b its, .
R o STIBAG Sg e Ao ARG 105 Rl i ueed
10802& AS0E: Fhte bevpeshidaos. tHdegsneat fleemefdivasmsisat 18berp!so
RASRIHS eﬂﬁ%@%@%%% forward luci 4 80R: e alisa L5 isselbuttdheduct 1802
overall air flow around the vehicle at high speed fli h§ ;ghe%lljfg{)er Q%t{rg'og
80 PASF e GRIoRY faga?&aéa%e%gmm% LSe35, i TRk
epteiRgdheafitugti80a;: asshtheiebckeataha towmiesSowe iaresgonthithe
the fuselage, relieving some. of.the lift producti i ue
i s O S RS L BB EHOR IS0 e«
fosktagrenamialvtefanilitansstine izsnatify epripaienbipararstiod Wives &

Wilbhe HRRAIRERRIIRAERS! ﬁi@%&xﬁ#ﬁ%&@%ﬂa the wreuns eafeiyes, and
even to continue forward flight with the pusher fans thrust. The g.IJOt 1818

gersiehviassalb e e dsksarallint FB%%%FE ither bR s & SeREt™
gleployedeisction Sealitddacitiataiguitk wgress tltiechildfdronhehar above it
ockpit throygh the canopy, if need arises, . The. pilot' w
S R W SRR b S S sy el lBcifad oo
E5tomduof theneneuficce rieylrieaid sy ise eeatiemh p Bigh erpela B o@ istmebred

inside disoptes ahalbol82oaRe Relove e alk Mbake: 183t AR O% cleareesh an
gearbox 1823 transmits the rotational power from the ,er%‘glne @}?‘26 tothe
RSB s B ERGAY SRS HHALTNET Y HoR R A BEXE Satb st

shen)tdechgomrestsrit thekmaimathdiftity:pigpalledgearieticct 822thantrickle)
also rts. the propell inter ' '

B T e L B S g may
tHen bago aLprsonel deeTondents enamiiitimepproscliche RigusyiamlenPiliyes §isht

iﬁ)QQﬁi@fi%&légheglﬁ@ﬂ%a%oo‘?d?%&ﬁﬁ@?%ﬂW@&M@é&ﬁzaﬁ:@maﬂy through an
PCT/IL2006/000032 20 section throu%h the stabilizer

I %82% mounted £
A6 At BeRiFaE ¢S PUEREER S Oon it P RotEa G Ad Aidgence
lrext83 0 fonrideantrt enkside thitlsninothidingé ab taete ngimagehelizguteor or doors,

as required. The landing gear wheels 1821 & 1820 are shown in the landing gear's
extended position. An option (not shown) exists for retracting all four landing gears into
the fuselage shell 1801 to reduce drag in high speed flight.

Fig. 19 is a pictorial illustration of an Unmanned application of the vehicle.
Evident in the picture is the vehicles outer shell 1901 that is lacking any pilot's enclosure.
Also visible is the forward duct 1909 with the rows of longitudinally mounted iniet vanes,
The RHS engine enclosure 1903 is shown with an intake 1904 generally instalied close to
the top and to the front of the engine enclosure 1903, A similar arrangement can be seen for

the LIS engine enclosure 1902 and the LHS engine intake port 1905. Two pusher fans
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1825, and the forward boundary for a deep cutout into enclosure 1.825.
The cutout is used to direct outside air to the pusher fans. The general
he curved line 1830 can also 5 be seen in any on ;;]

“éﬂ%vﬂg /o f’g 16. The forward end of the forward duct 1802 %rr%té %{é%}ﬂg?]mz
optional forward facing circumferential slot 1829 that runs generally across
the fonvard 1/4 circle of the duct 18021 The slot faces the incoming flow, in
a region of the flow that is high (near stagnation) pressure. The air .
iy 1908 676 BT Bl HAELAONS BREGUBRERNESH{iFA) dgpshicies
thatlisige neralbndontmeati Rgstand & ciiaoneledathypioghpictbQ S deamithtioner an
gL%tr%gggﬁ s?‘vtﬁ%n %ilrl\éq city that is greater than the flow inside the duct,
and genera yl?angen ially with the inside wall of the duct 1802. The
resulting ¥égv 38rtsos (hhea meferrelatvgtisfion el faserfiemel i noenupd wiycignbpving
inin e, del AlEEIRINR:ANABR YR iR WNGOMET iR QUL hsRBESIIRO that

the duct and provides suction tjo attach the !a,tter flow to the duct's inner
fifiscd?athg BEEREAGHSBET AN S Higrass e PISkEEPASL Piay HavHE e
iy thehlots chgn & IBAMIS tindte chs dnmdagt thetadr dlewviopethrotidl ductn as
through an itional.opening, thereby reducina.the.am f ik~
T D e, BT o 2007 e

rofn et YeBvin e attahiizersé0Bffeclion frrwwshibied) 20%arad 19§t thectolardiave
uichakiah sReatdlichilt shepldbgideiadialitie st AS4ReMNa o8t i

have an ognional doar.or %gors tq facilitate opening of the bé/é)lass airflow

SARRLAGT Jh% i e P S R EE SR P (&4 ny be

activatedraxterhalyahopughsanshactugtdreorshethalisim, dbaltempdbdkehyith an
'S ONIS RIS S Aigitioution, and diffes “Cc;%aﬁ’eﬁcéf"s“ ?&%eg‘%ﬁlsig%%qtended

outside of the’duct, To g?eﬁ?— aclivate a spring or or doors, as

regitipacint R0 NdehToldad vnderiberfaselage 1820w GhOWh inugsd fanelifrgding

%@F&r@%ﬁ%@lﬂ@@@@%ﬂ@%&ﬂ @E&i@ﬂﬁﬂ%é@Mlﬁ%@t&fﬁéﬁﬁi{%i&ﬁ@%@
four landing gars into 25 the fuselage shell 1801 to reduce drag_ in high
speed flight: B TS B RIBHER TR BACEFaY UHRgHe & beﬁkaﬂaﬁ‘% hat
themhialﬂmﬁhﬁdeﬁﬂﬁﬁgﬂn&mgﬁ&ﬂsgﬂmm&&hﬂ@mhﬁibﬂﬁﬂ I:dimz_ﬁcisd toa
B5kIng 2ONRIOUE CRLGSES Alpsible > e o as AUE ARG i
rows of longitudinally mounted inlet vanes. The RHS engine enclosure

PIg3Yis SEbWrPNafuatkenEod 4lgeriefamzinshlie] ciowsste Bontve abpucted

ang todhedrentefithegnanesRGRswe:198 31 A milarA FARGSMERSAN,
be, seen for the LHS engine enc!gsure 1902 and the LHS engine int@?@iocmd

CERTEE FTBEH SR B s WA SB8HKT0 7R P L 30b AD BTS2

on both sides of the ducted fans to accommodate passengers or other cargo. A pilot 2005
may be seated in a cockpit 2006 at the front end of one of the cabins, such as the left cabin
2004, Two engines 2012 are located to the aft of the cabins and have air intakes 2013,
Two variable pitch pusher fans 2014, enclosed in shrouds, are mounted to the rear of the
cabins. A stabilizer 2015 is mounted between the pusher fans to facilitate nose-down
frimming moments in forward flight. Multiple inlet roll, vaw and side force control vanes
2007 are preferably mounted longitudinally in ail 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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1906 & 1907 are shown, with a stabilizer 1908 spanning between them.
The vehicle's fixed skid type landing gear is shown in 1910, and a typical
whiSigHalJhstallation of an observation system in 1911. Fig. 28yig:adsifi6ss:
pictorial illustration of an optional Unmanned vehicle, having 5 a slightly
different engine installation than that of Fig. 19. Here, in a manner similar
to that of Fig. 19, the fuselage outer’8hell 2001 is also lacking a pilot's
compartment. However, the vehicle's engine s mounted inside the. £ th
o pRgEei T e DS SRBtabehile HBWH R 28560 Rt FHERESEs ©f the
Suppligssais tehs angiosxrd witptishessfan 2006812007 aie thisadtiay these
B £eR stz 2000 he {05aid L4ahAR0R @ck At s ROB YR vair
on%lff‘ué”lnaﬁy mounted vanes. A typical pictorial installation of an
ke feation systesn i halienAmibbosickime iR rese mfagvekieityjailar to that

JANGING §68T45 BROMMRIN 201 dRitnRL- IS AR Y igwshowiNaih evebisle afitc
Fig. 16b eg}uipped with an p?xtendaggg\gjn ‘Ior hi peed ﬂi‘%,gt‘lf’;gf‘hcﬁ F%)H%le
Hrrrgoe aedigrthedhs o1 inAHE RS ”’ﬁgdsﬁ?ﬁ% S e Totded
goger the fuselagatidnaactiaton@i Bipanse S dorcarténdivigd & amtoyed in the
etracting the wing. as desired. T S WINgis, Simil I in t
R B e o g o
AT@IoNabisittbronak theristoyidhs priabiieptiglinugesidpating fans, arranged one

behind the,0thery 3tk e URNESieLkIOataERRERNLENASISeAfithd P age®t for

carrying an_increased payload over that which is possible with two liftin
BRSO BT G A0 S B S MO O L 20 o

fan2feifos generafingdii: Thodanksshyive tiltEislighth foavandaseen, two
shown in Eig.22a hieve higher in.grviseLwa.glongated  cher
EADINS Odésg and eﬁ%&%&%%ﬁé}%fﬁ%ﬁ:é%%n bo%th sides of the %E%tgd .

farsgo BceHRMbaEpaS ERYbRS BT STifePearydekeali6F PRbsE k) 15agine is

sealasinA6R8KRILRA0G.A the frentendiof pre ofsthacaBim SR asifeted
Igﬂ qcabin 2004. Two eng_jnes 2012 are I_oc_atedt o the aft o 'th%&%QiF§ﬂ9 dthe
hale B TrfESPSES & P ST B BB USR &P ‘Féeﬁéséiﬂiﬂ, enc

0se
uftshigselgrape thougiedidgotihdyreaicokthehadfBbiidLestabllizert20ls isft Rotor

raoynted hetween the pusher fans 10 AcH AR o8k AN MIRANG: rotors are

moments in for\/\(af’rd flight. Multiple inlet roll, yaw and side force control
VaPRESte00T AbeipresRaReBiF nasaRREI oG BInAMPin MR cte 08 The shaft

sHPRISMARRtLE Similaryanes i2R8iet the dwetsexdiss Teaasmedsally309 and

mounted guide vanes 2009 may also be mounted to 30 reduge friction )
RS P ST & B he Aot SRR FSRRHE rd e sebor
apenings20ktnmeytheroptionayanstatiet doaah atriecotivsitl shaftstadb@ and 2312
r@%@tﬂ%c@lﬂﬂe direction of rotation (i.e. employing an uneven number of plane gears

mounted along its length). At least one of the intermediate gears in Center Gearbox 2310
has a shaft that is open to the outside designated as 2311, enabling power for accessories on
either side of the face of Gearbox 2310, resuliing in opposing directions of rotation (rotors
not shown). The rotors preferably turn in opposite directions to eliminate torque fmbalance
on the vehicle.

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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WO 2006/072960 PCT/IL2006/000032 22 from above, reducing the
impact that the cabins may have on thrust augmentation of the ducted

widsas.well as the control effectiveness of the vanes installgghipthgdalgis:
to these ducted fans. A variable pitch fan (rotor) 2010 is mounted in each

duct. Preferably, one half of the fansa_g?or as close to half as possible, such
as in the case of a vehicle similar to tivat 5 shown in Fig. 22 but having an

odd number _of Iiftm ducted fans)turn in the oppo lon a

R HAPS K BIZP? GPIPR e B DU I JueRs o frve te

@\F@bm@haﬁdrsatyadﬁ) mﬁewugtsﬁhédanﬁbmggmpamiemﬁf thé gehtdeles. The
) PAING 058 IAR ROMRRCL Oh AURITAIELN JoRlt o

roun oV tcan acc plished through the use of the variable
@mmmmqnmﬁ@nﬁ@smgat%%ﬁ%mﬂmﬁﬁtmh Derspprerhiah fenep s 240%
Higlribyt &%ﬁ@é@u@%&ﬁ@%ﬂﬂgxﬂmﬂ%{bﬁ@r&ﬁgﬁ&@f iheqe@r From the
mounted engines to the two lifting, fa sta go pUS f%;?ps sga(;g% Mrouch a
feRiFA Wﬁ@‘%‘?ﬂ&%@zs%\ﬁﬂvfﬁrﬁ%gﬁ 1% f RE LR DR EER o Bhgines
2303dasepiederabinasedvol drivie tive angiatﬁ]amﬁbxcdm!s:hmd %@%\ﬁ@ough two
ggshef R Rolieu a8 SEIRS el ahalle AR aeaBRKES 1D RN IakeOfios

BaC engine Is 15 connected thfough a short shaft 2315 to the

R Sralre e S Alfe FRoprstSBION SaBRATAEeP - 2Boncaritr amsresiRicttfE ey

RRMtheseHAnsMisHANSie RRwes ﬂﬁecaﬁaﬁmgq@xb@ﬂfomb@saﬁ@wsmﬁ not
props_through diagonall % oriented shafts 2304 as, w as 0 the Aft bolm:lce on
EHBTB0 SRt TOTR FBEIG Tt G R M BRI SHBrHeas | s?h ‘b%’ Thetwo

meawiitieotors are connected to their respective gearboxes through prop

flanges 2308 10,204 SO R ORICCRG, O ANAlN HILKIBrS S Hiddedugie

into two seéments esignated as 2309 and 2312, connected \}}éa Center

Gusarserend Ohirdu R AL BIRSeThR HERRb davBeRe St va ity mav
t&my@mﬁmﬁm&gﬂ&&wapﬁmlsmﬁﬁm% othoshafisRig89matneans

2312 without affectlng the direction of r tatl m an uneyen
R RIBRH PR @ BERIE rﬁo%ﬁvg#%‘?a Rl A W rotn
|(1tﬁim§1 edipaesgam it mtén@émmﬁmaﬂaz@ hasea@raﬂetﬁatﬂgwﬁem@ and

d“%%t’ﬁh %t&q 2SR L EDARIRG BRVERILARARESRLESON, GilIGEmp
side of t e ceo Gearbox 2310, resultin gln é)posm directions of

reiftiBIT POl AFSITBrEAGRRICTN D R et DBkt reduce the
%ﬁﬁ@ﬁm%ﬁé&&mﬁgﬁﬁé@%ﬁamaﬁﬂﬁ&hﬂ&é@&wbw& g2 2% showdaars of

ional arrangem f wer distributi m
Ov%gs (a25%6 aan %50 ta?e glsgé) taecogtrso léltvoe ges'}g rols pitch, yaw and lateral and

fongitudinal transiations. The vanes layers are preferably oriented in muliiple planes as will
be explained with reference to Fig. 25¢. A payload typically consisting of a video camera
may Ee housed in the clear spherical compartment designated by 2512.

Fig. 25b shows an alternative lifiing fan arrangement where two rotors 2510 and
2511 rotate in opposite direction to cancel the forque effect that ope fan, such as 2504, would
have on the vehicle. A slightly larger gearbox designated as 2509 is used to rotate the two
rotors in opposite directions through concentric shafis.

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, 25¢ show a number of possibilities, many additional
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30 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
weHisasdaynd in the vehicles typical WO 2006/072960 POT/IL2006/000032

PCT/TL2006/000032 23 of Fig. 9 and Fig. 20. As can be seen, the

engine, designated as 2401 is used to drive the two main lift rotors and

the two pusher fans through a series™8f shafts and gearboxes. The power

takeoff (PTO) of the engine desi nate.dlas %ﬁg% jségonréeg;[%gr t@rgg&@s fFig

TFOREERAR 15 BB T e S BTy natea 2462 A extension of =

1he daipmish 2t 8l dsig Aate ds dspnpod tenedipif o Pbwemgiraetiyietedat an angle

{%{)\r{%ﬁ %t é@%egg %[9 %ﬁgﬁéﬁ%@tﬁg gﬂé)oto': Mtﬁ%? hﬁﬁ,n‘y)azls to produce any

sniission 2402, the power is distributed both to the aft lift fan gearbox .
eRrdUERin difarcrompRRtaR BatovBsesE e SEHE TR0 ART S AT dEgcton
sMCh.A8iRA0 & Haeos gk iyendhanizealiyim et eshahadt:2408.F1806 ihBig, 252

angled gearboxes, two, di al shafts 2 fransmit [ fl o
B S D SPeD U HENEL A T Bertil (it SHFARA G o
haieahmditioptesh aftfiga 14 G gerctostetemaibiilg. FoWe rrdrtb BeasoprE
{ﬁq;t‘g@ﬂ%t shown). The rotors preferably turn in opposite directions to
eliminate torque imbalance on the vehicle. Figs. 25 a shows a schematic
cross seSbriairdestarHEta eI SIaBhAr SR g RASHh ATTREGY Tescue
vehigle. kha wehisadnchiors aduewernplantulesignatesias 2602, ixhiithted fan
may . 15 be based on turhoshatft techn as shown sck ically. i
SR RO O T T bSO e L 1€ Rl o) o
groumigfehtiahdviostedipirated B 2BEtgronndTMavaR RN Riisly and
designates 35035 Wnd haigual2pi vr@m@%fé@e@tmgg@ dheuflight steering
0

con%%ol and communication equipment as well as the fuel for the duration
orikee FRsEI Ao g ISUARD SRAPHERS RO lesintfctl gl S8DE A GRS SRS e
desiongiedas 25080 ueeoseaeduas: thenlrotationsl speedlefdhdight to ifs

engine’s shaft to match that required by the fan 2504, Two | f
e T e R
anotiate fainding ity tifidimal (606 ations SRnbivigd ety Srapradrfiss) stll
rigated inulipe Plangs.aswili- e sxplained wihoieierancedabig. siiitsient
A payloag typicall conS|st|n%1 of a video camera _may be housed inthe .
cle-<pheraIoRPRTEHE AR 35 1lanh PR9es SHERL I eide
aliesnrativiedifiingvan arengtmerkwhereciue. rotors 2510 and 2511 rotate

in opposite direction tg cancel the torque effect that.one far :
2504 votlE R TR S A Fop Sl SUFE A8 st
500 de ooty dmateider e fom their sides, typical of the aft Jift fans of the vehicles

described in Figs. 1. 5, 6, 8, 9 and 11-22 . In Fig. 27, a lift generating ducted fan designated as

2703 is preferably partially shielded from the air around it by a nacelle 2702. Openings for
the air, designated as 2704 and 2705, permit outside air to flow (2707) in through a channel
(2706) from the sides and combine with the inflow from above (2708} to create relatively
undisturbed flow conditions for the ducted fan (2703). With the openings 2704 and 2705 in
place, the impact of the nacelie on thrust augmentation 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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rotors in opposite directions through concentric shafts. Fig. 25¢ shows
different arrangements of vanes in the inlet to the duct, generally 30

| dy,as view "A" in Fig.. 25a, but also typical for the hotiom,(@xidees2
layer of vanes 2508. While the arrangements of Fig. 25¢ show a number
of possibilities, many additional WO 2006/072960 PCT/1L2006/000032
24 arrangements are possible. The common principle in the in-plane
vanes arrangements of Fig. 25b designated 2513 thru 2519 is tg

at
typically O RAHSELAE JANEJRRISHERERFUE AW gtE UyBaly g attendant
degreas hetathercarigles arevebissiblextbaharotier Halfasb db-t8ipré8uskows

A Ep0nalen oblaIcs samaanetS ALl iRsubing Fpole eauMale e
orce in aﬁ’y direction b an magnitude In the plane of the vanes, be it the
intdicvritandes ipnianstr A BB ifptteg. oRe dpmna b sUaR S BES AR 2l
Qﬁe?@%ﬁas’% ighodR MBI Mﬁﬁ%aﬁ@ﬁfég&%@ﬂ'ﬂ&iﬁl@fﬂ@mm, ekl @medical
the square pattern in Fig. 2516, the cro attern in Fig..2517, and the

B BB TP A4S B TERGR AT AR ponied G 280
teing: air < piaravtinghbasadsine rgency srselrerl@sjaitedth ariemdrgnksd
O[PSt RUIRORSS & %%&S ﬁ??&ﬁ%ﬂo@&&%mHQ&éaP&J@QdE%PmVQH}&h%-mtm

manned or unmanned) designated as 2601 need not rely on its lifting
RANISIOR P torgantinrt i e BRI IRy PHASTaR dNRkls SRR G dp iR S medical
Eﬁ%&ﬂ%ﬁ@&@wﬁlﬂétﬂﬂ@%@ﬂ%{ i@ﬁlﬂa@ﬂ?aﬁ@&i@ﬁ&?@rﬁﬁrﬁﬁ@@r@fﬁ%ﬁﬁlmaﬂ@
the ‘parawing' may be steered through the use of steerin s shown
SENENRUEATN o AN SR e UL R h B o
pusitgicibefandanlesighatés sio2002hanabpiyaitiFég 2e i'vehfii@té‘s:@fmc%ﬁw At 1s
in e ve! flight 10.l1s,estination I RAiE LG 1 dasinatints the YehitlRen -
can release the "parawing’ (2605) and continue flyin usm% its lift fans
@iy srmbaylebedls mrdasingihe alig %@%ﬁ*@ﬂn Brfacpedpryacd. @

tf%ﬁ’%bﬁé@%%ﬁﬁﬁfd‘ﬁ‘é%fnﬂéhﬁn&ﬂﬁi@@ﬁ%ﬁf@&?&fﬁ:ﬂpﬂ%@&@ﬂ?in (fjf«ig.QSe
sufficient . thrust, the'parawing’ (2605) will glide the vehi wn.to la .
STETS 9 B R s s ﬁ%ﬁ&i}n’ﬁyﬂ%ﬁerﬁﬁs?%@’e%?é%f‘Sq"&ded T
'stanchaily pacadhusboFigsc@4llystrBistoptishahenedngipfs GBphinbiz28e. In

3ed lﬂ&ﬂ?énaﬁé%&&%?%ﬁﬁ‘ iglded. Dy nacalieso Wé@@ﬂ&i&tﬁﬂrﬁ%@? $nd has

from their sides, typical of the aft lift fans of the vehicles described in Figs..
Pegst ity chasmd Aiqgen7, RingEPRILIR GOEGRRERI TR HESRHE SO
agownl QRisrareTer aply pastiatyshigldadicanrifte air aredad itbkandedied of
SR S o ha e e SRR fond H RO R Bl o
shown in Fig. 28c as 2805 swivels seat 2806 to leftmost position, shown schematically in
Fig.28e as 2812,

Fig. 29 illustrates in side view various optional additions to the cockpit area of the
vehicles described in Figs. 14-18. The pilot designated as 2901 is shown together with
optional room for a crew member or passenger 2902 behind the pilot. Also shown are the
medical attendant 2903, and the patient lying in an extreme ‘inside cabin' position 2904 on the
cabin table 2905, The cockpit floor designated as 2906 may be sealed to separate the pilot's
compartment from the cabin.

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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(2706) from the sides and combine with the inflow from above (2708) to
create relatively undisturbed flow conditions for the ducted fan (2703).

W\g’g&g%ﬁ&enings 2704 and 2705 in place, the impact of thgRa¢sls B3z
thr

ust augmentation of the ducted fan as well as the control effectiveness
of the vanes is minimized. Preferably, the exit portions of openings 2704
and 30 2705 meet and is substantiafif aligned with an upper lip of the duct
of ducted fan 2703. WO 2006/07296Q PCT/1L2006/000032 2? Figgc,. s ot
apBRETTBRNR AECHBIFG WeTaRlY SERE &Y C BITTRERS OF foPpRBAR Y Sueriaant ‘P

Stationdmihenesaurisaitie piskenvehéalt deagribedin3D8bs bdengitulBbeross
Fig. 28a shows schematically how th inis_lai ith.r Jtadhe,
e e R R
Beatedokatlagrid sactings Wstmyehickn et amirslarsesprersBobafagy 398 is shown
shawssthe med '&@I &tpRdaphingaalsinieinesiatdRQsition: nsalitgnmodate
medical attendant to reach comfortabI%H_the /é‘??%’i‘é and.abdomen ar%%t(i/goo 4)
PSRRI S5 TR & R8B! SRATRP SR SRS REFIRSETE IR Whove
alengva raik an iabie-R86l: poseanizmisiteddenpaetiatafyfigetfdtiate is
osition..Fig 28.d shoys. the medi nt. i 0 itigkhs
O B T e s, S ot
eaiTies medic ab 10 aftanbent e RUEH Pdticromadrrsrlb diawnin cal a\Po

farpetforming:praceduse afislertngs PatIENT BARMEY806 - B8QdS Biside airfoil

el cepctanol s i s S0y ol e e

thatdse abladarmevenaleing aoidingerail8EGgeidedf ticfoamvitfesipogearboxes
r 14, althqugh a .different.numbe or rollers can be

RO a“‘ﬁ?@‘?ﬁ’éﬁ%r?gﬁgv%ﬁ% il‘s‘kb%gé%szoz in Fig.28b, and for

example TitreRltheresis 1w patiertwhideardomiy samitpsobarskynaerie30a-d,

Swivelsdeits ehimoshRosilionRsvar Bralicahe s onidibAStd. When the
litter is loaded it is ngrmally placed as shown. pictoriall |nﬁf|%.%8a, arg%te the
schematitiity &880 HEI PSS 1§ t?ﬂ@b%%iﬂ%nﬁf"tﬁ@gttae!n Ant80%

swivelbiaingeRl 2805 dNin ermediateqidaitiniesasdmadirasbatiodigstd-21 and
@at&%@'yﬁ C\Qaejl%[ %angbg?ﬁ%ﬁp OJ;Q Ronf stk AR rﬁgﬁ;@é&gﬂ g&o@cain such airflow
%ﬁén ant's position fb snow

a ) n pictorially in Fig.28c as 2804. When need
arissifon dttdndarintbigeadh apd sregalbr alsarent2 80 S BveeHing fhs. 322

littrs280Ldsane ved alanadiask 280whilnaitondaBEROWoSHOWS idvig,. with
28c as 2805 swivels se?t 2806 to Ieftrpogéfgg%ﬂoq, %Q&vivnn §gpgmz%t11§}%ll%a ed
e D Mg ST R S A R TL RS ely VaRoUSaptionar™ P

additionspmthe 100 ckpit areatdfizhée structure and provide protection for the fan mnside
the duct. The slots 3204 remain open at alf times. A second configuration. for obtaining such
airflow penetration is shown in Fig. 32¢ where the whole forward wall of the forward duct is
cut to obtain two generally rectangular openings 3206 with an optional center support 3207.
An additional option, which is an expansion of the metbod of Fig. 32b, is shown in Figs. 32d
and 32e where externally actuated rotating valves 3208 are mounted inside each slot 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. 324, where the airflow 3209 is fiee to

flow through the slots. An alternative to the concept of Figs. 32d-¢, is shown in Figs. 32f-g
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25 vehicles described in Figs. 14-18. The pilot designated as 2901 is
shown together with optional room for a crew member or passenger 2902

Wp)%m)fg&{pilot. Also shown are the medical attendant 2908sapchti&e00032
patient lying in an extreme'inside cabin' position 2904 on the cabin table

2905. The cockpit floor designated as 2906 may be sealed to separate the
pilot's compartment from the cabin. 30 Figs. 30a-d show a vehicle that is

generally similar to that shown in Fig.18, but which ws alternativ
Wﬁfé?ﬁ@ﬂ@f%@ﬁ%@?&?%??&}é%}%?ﬁ‘&q@ iﬂ%ﬁ‘ﬁﬂ(iﬁii’é% ?‘ﬁ‘%\?&ﬁ“ ting 2305 by

1RAR60A29680 RETIRIA06H006R:s 26 mrrangement Yebrretivateenablé and

carriage of 5.passengers or combatants. i ISR IOR MieWe closed to th
SR T SO The ity Pl e RS ICRIUMe doscd 10 te
dongitbgifiaivcross section showing placement of equipment and

passenggls iRside theueici e igans@s: anshiz@dirradeasal hieral to exit
sections of the vehicle. A typical passenger Qr combatant 3 IS showi),-

iR Boe b b 11 HESBN L0060 e, St of BT 0
REROT MPRae IRAsSengessigneombitasiiaineesier sdttionof vefice i Fig.
sipdle main ansmission %?'&%30&%&'%{8&%%@3@ gﬁmq&%gaays PRWNEY of
TFAnSMiSSion Scheme to that 0 Elg. 18. Power is transmitted from engine

3068ty vricrtrenvorsiesidA0AirFoekling FEihAf AU Eh SeSBOY Lt Zp1EpfRe dudt

pwer e dhaiaitayshss fem 300 Dvandd sesondigenanaby hetzoniap B3
3006 10 transmits power to the aft lift rotor eiarb(.‘)x §3010. dT%e shaft 3006, .
RS ISP TS PP TR B ST thataidd 8tipports
mechassieally iraaafolihratel geashox30dDpddentemtiduséitpnsurmeb anflow
trapsmission 3007 is connected ol - 6AROX8Sin two
e v s R S )
showd artopngelar ob eI 3396 eI SIRTaRt G ET LRBRHh FA0Eg 3B 4dditional
St whar ?s%?eﬁ%ézﬁéﬁ&eoﬁ@@m@dﬂyigrmg% P SHPRSSRNIRI %@ Fig. 33e
a

combatants. Figs. -g illustrate meogzns for entagl{'ggdgh%%gﬁ l() ir“%ve\‘/l1 the
Al YRS PR YHR IR VS 00T PRV ar S Gucted fan o tlne_

vehigles slesarpankindkigs: doRdd anchaRigs3r8hovhile ifigdpmaidhfiighe vebicle
Qne eonfigurationhal mabeiised RORAR,sHh AN sReARUANO IR ued
shown'in Fig. 6 an generally also shown at the forward end of Flg. _
3Bk 8P AOWI oMY BN TRy RRSHIBR ashora ST b e dbipieflov 3309 s free
thrasshfioueRtiRiciare Shansnatithg emainieg: dosiginmiers wotudingian 33f-¢
upper lip. 3202 and a lower rin %2,05. Airfail shape tical supports 2305 by
390 BT SIARRSRele B AR IV B Recion Tor e fag ="
inBigke that enable multiple vertical supports to pivot around multiple vertical axes 3210 and
assume the position shown in Fig. 33g, where the multiple siofs 3204 are closed to the
external airflow.

Figs. 34a-c illustrate alternative means for directing the internal airflow to exit
with a rearward velocity component for the purpose of minimizing the momentum drag of the
vehicle in forward flight. As shown, the lower forward portion of the forward duct 3401 is
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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the duct. The slots 3204 remain open at all times. A second configuration
for obtaining such airflow penetration is shown in Fig. 32c where the

wihplefonygrd wall of the forward duct is 25 cut to obtain twe ganesaMoce3z
rectangular openings 3206 with an optional center support 3207. An

additional option, which is an expansj}on of the method of Fig. 32b, is
shown in Figs. 32d and 32e where e%%ernally actuated rotating valves

208 are mounted insjde each slof 3204. en the vehicle i vering,
R T g T ar % A e Dt nerbeios (iR BOPHEL o
it inoforwafdi#ighitdand3fbhvacf @irintbatictel doeis dedlradethimeinibfylucts to
9&%&6&%&%@%@8@&%@%@ tQiihe {QPeRRRSIHQR Shwa iEH9- 334, above
where the airflow 3209 is free to flow through the slots. An alternative to
gseneie FbImg Sf Sr et SEkgAY v ﬁiﬁ&gﬁﬁ?&‘%ﬁbﬁﬁw &ty ducts) as
ﬁ@Téﬁﬁ@@ﬁé@t@ﬂﬁlﬁ%@Mﬁz&;ﬂ%ﬁmﬁ t&&mmbb hﬁl:hp ﬂlm‘ﬁlBZ@BeiSportion of
ttached to u r lip 3202 and lower ri 305 in that .
T e gt G ot et B RIS DAL RPN ower
desumiticherp ewiilalis NomwritidEgliBR sk e FgHE ralitipl dhs bpa b dpart of
alosed Kadhe, sxemalaidion, RG9S o3 lus Al AR MIAHYE IRGRRS sleeve

for enabling the mternal‘ airflow to exit through the walls of the aft ducted
Aitforirdlvabielmeshaet isel #Midscansstahie PRyemeishe fikisify scemented
forwapdrflight, Qnewonfigutaliarsion abtapaigBuch atblewrexibienshibuminally
Fi 3b enerally, alsg shown at the aft.end of the vehicle shown . ..
A Aol S S o FL e S
die aremstionef, thitfues rradeirgdd Ut BwaLdiuperiivsl wdihg opyseriipeRgp 3404 is

andJowstitng 330ReAHRILSHARE TURHiIAL AR 3B FRMBIAnct 3401 as

stabilize the structure and provide protection for the fan inside the duct.
PR DeBYath SIS E AR fiftes /R SeRBhBRH6Xiidnvolves
oRtion:of akiabningushiebl Biciaw rakik ishsheuliing Figthd3eudere flenviode the
rear,wall of th%]aft duct}'g? cy bto obtain two generally rectangular openings

}

%&i With gﬁsop?i%aﬁgf%er%ter support 3307. An additional 15 option, which
is an expafisioniofthéllmaroddsiies! 3dsratishonema iy, Bdeinadirigxtemal

338 Whe R:eXIR! R ARUARRORRIAHNGLYANE 903 3RBATIS:MRWIS SriDaififieh the
each slot 3304. When the vehicle is hovering, the slots are closed %%}}%{e o

vitlaof e aftotuRte fory ofdbe VolelsHEs Uil Tdeh forhad g

abaitihgghchedmebabimiesined thaexiesnal vrag tifate dehiake's 3806 in
rotate to the .open, positi shown in Fig.33d, where.the,airflo X
S s e
38chwiig shyflomn 3P0R igsl Befvgr ring 3506. Similarly, the aft portion of the aft duct has an

upper section 3504, an opening for incoming airflow 3505 and a lower ring 3506. Optional
center supports 3509, 3510 are provided at the forward and aft ducts respectively for
supporting the lower rings 3503 and 3506. Figs. 35b and 35¢ show an enlarged cross-section
through the forward duct with an optional flow blocker 3507. Flow blocker 3507 1s
preferably a rigid, curved barrier that shides up into the upper lip when in forward fiight, and
slides back down to block the flow when in hover.

Fig. 35¢ shows how the flow blocker 3507 is mechanically iowered, such as by
actuators or other means not shown, to engage ring 3506 or other similar means on lower ting

to block the external airflow, and preserve the straight cylindrical shape of the ducts down to
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where each of the vertical supports 3203 is attached to upper lip 3202 and
lower ring 2305 by hinges that enable multiple vertical supports to pivot

W@r%@g%%tiple vertical axes 3210 and assume the positiopShawhh i ués:
339, where the multiple slots 3204 are closed to the external airflow. 25

Figs. 34a-c illustrate alternative meagsg for directing the internal airflow to

exit with a rearward velocity comporiént for the purpose of minimizing the
omenium drag giingvehicls i fonard [ght.As Shown, NG IOWEr: can b

t%)er\f@grof plosr'“tionl of the forward duct 3 is' curved back at an a%*é%gl%n "

dnpYed e e adigrad oR/Biy b Ong- tHeit petecdpsg diptdlovabipelve {0 Alan cither be

$8AGRINGRS BAXIRTLARAALIRES 6 QR RephaidremaYoY alting
from vertical 30 all around the duct, such as at hover, to 30-45 degrees

Yroel RS ACHR S HALR KA at center and decreasing progressively
to the sidag ofdheshivet. tn ackimidas nfiannehe thdrfowe s 2RO 61OTRABE are

Bl h2006{099037 -2%&%!%? %%%gé%%s}%gg gy %Ang,grﬁgg. J-21 and
portion of the center fuselage %03'and the lower aft portion of the aft

Hige 88404 te do ST @Rt dint dhe TERESHlnG HEmnth &l degs @904, 3605
hatteraligmwdthitbedacamia geiovmyRemdiay ehislgidsdnionarditiotw, The
The above geometrical reshaping of the ducts exits may be fixed (j.e. b‘:{iééﬁ
e RFRE O A 0 B PGS B R g 6 2006
yaiiabag dametrasisdibahé exdbietoweigpostidteflducksas shovdinw:Regum
34D. Various means of obtaining change of geometry to said lower duct
portion are available. One option, illustrated in Fig. 34b shows the upper,

fixed parFisf b dtRoM3405 sehopattch Tt deh sdrzefie dadinse gifthtigt are

Ik R340 B -hae Quter Riaryer 34RdLkacilexiblednsshinilicakle B407ng
IS connected to bottom of the flexible or segmented 10 I%Wﬂfgart §409, ,
8 ang aft Iift

WerEnY < SRt SH g Torsify Hnd GcttiatBPs's rar

schematically fas 340 igiddidY 46]qd bumiddinssideltips fu setage fvoetabpugd| the

%eﬁ%@%&&@% 'FEE%%%Q HCGHRY o FRIERMEIY,0F 108 @;‘é%%ﬁl&\eél&ﬁ)% o exit

e lower att portion of the center fuselage 3404 is moved back in a

el fhsiik ab e folveieddriy ariprornerted.the termalee dercsholingie. 32-
explained, utneith theWiffarsicsstioat mayngibeathduetlone bhdr kection, as

backwards iQV(),,Iv_esFéL5§ushin afleﬂlble'_ ush-pull’ cable rather then |
BEARRG By e Gettiatdfs roft MSHR (e RISBRIE™ad Wal TR TR P igher
8itbetieig $h:35a-wnlibstratthadodtmalialtednativetn eanacfog ahabihigittsesurface,

fxtamal auflowdo Renetraig e walls ol hsdorvael uetanbiiG e MRl «

airflow to exit through the
momentum drag component 3612 is stilf present on the center body.

Fig. 37a shows a cross section of the vehicle with an alternative means of re-
directing the exiting flow on the center body side 3703 of the afi ducted fan. Such means is
achieved by blowing auxiliary air 3701 backwards into the aft duct 3702 through siots 3704
arranged circumferentially on generally the forward half of the aft duct wall. The auxiliary air
3701 causes the flow inside aft duct 3702 to separate from center body side 3703 and exit the
duct at a direction similar to the direction it had prior to contacting the vehicie's surface.
Sources for auxiliary air are not shown in Fig.37a, but common to turbine powered vehicles
may be air provided by the furbine engine's compressors, and ducted to the slots 3704 through
air ducts 3705 mside the vehicle's body. It should be emphasized that, while generally facing



10

30

walls of the aft ducted fan of the vehicles described in Figs. 1-21 and
Figs.30-31, while in 20 forward flight, for the purpose of minimizing the

W@%yﬁﬁ‘%% drag of the vehicle. As shown in Fig. 35a, the f%”f%ﬁ%{%f&u@&z

orward duct has an upper section 3501, an opening for incoming
airflow 3502 and a lower ring 3506. Similarly, the aft portion of the aft duct
has an upper section 3504, an operﬁﬂg for incoming airflow 3505 and a

lower ring 3506. Opti ter orts are da

heygomte érl?acgﬁﬂd%ct%n evs‘rkﬁ)lgec Lg)% ¥ pp 5(\7v%¥? \rlllr511%§ éhfom
andi3b0& FigEal5hr fow 35@smw wmmgegvm@s@éemﬁrmﬁmném
f&’u Qgﬂ%?t With.a9 apsiRal oy biRGKel3R0%ntlo WoRlOGHEr #R8Y 48 deemed

pre era gld curved barrier‘that slides Up into the upper lip when in

HeReREel W@&ﬁ%ﬂ!@m’a@%@n%@m RBREEREA S RS Re%er. Fig.
35¢ showsg;how m&féqwdﬂmeaéﬁﬁl&maﬁgammﬂwéewase@bﬁmbfa&mary
30 actuators o other mea own to eng 3 her
St SR T sed B e Pt EOR0S WO el O S hnici s
Stustigiet! dylibtitced 'Seipevoh the tubte dosemttiwORODBETRIB0vehicle design.
%Eé&i@@%@%%o&%n@&eﬂﬂs dughexisowhile fiavehicls | ﬂlf%@wémwops

hover. A similar arrangement can be applied to the aft en he aft duct

e fecappsredite & HhanRgw HidrkbrtHp A GRAA! Mo 2B ARCHid Sk 704
cbigd, Qriiidechipleytweyaeomeisciieh asvhrtete oplienhefaddingelerate
cal s orts 35 36a sh n
R R
womﬂyﬁﬂ@eﬁi&;ﬁemm@a@ thivgeadescriledanbEigicial 20 fmiliFiygiageg fow
Po%ﬂ&%r@@kgg minap M%t&@éé@d PIORRQ% 36 RB3RRE, e HLIS 3604ving

3605 have on the flow, the streamlines leave the vehicle at an angle to

iR eRARHETIBROTHE SRer JoIPE SR RE B GHSR B?fiﬂféd%éﬁPae s
surface reglit1p RS I@lemmgeel{ag s‘ﬂ[ﬂﬁ&@ﬁ@ﬁsnﬂﬁﬁ@?ﬂm&maamemps or

caused b the ntum efow h nce mflﬂ tum
8?5&’”?—3% §%‘Eﬂr£>5|) WSS emagf orm e &ir (tiieam mgg ﬁnhance
ameblctrangaitrerishisiatSfirhed fire dieduitidifgnof vehlcles such as those

described:jnFig3ndwe ANt figR R0 SnlilR QW eyes eontsaRie thediewfieldne
of Fig.36a, where both forward and aft lift 15 creatlnlgi ducted fans had

W‘é!ﬁoage‘&léﬁ%dﬁiﬁ’d@ﬁé‘é‘cfrﬂﬁi&%ﬂ% A4 1B heeiEpRnpe the
giEflovetopenetraimthaivalls7ok thadaswnmidint abdithariiteraal il syedn air

?fg%fing below the vehicle into the new streamlines formed from the point of air injection mto

the duct. The re-shaping of the bottom of the fuselage as shown, is also applicable for Figs.
37b-37¢. It should be mentioned that re-shaping of the bottom fuselage as shown in 3708 may
in itself achieve sufficient reduction of the momentum drag, so that such re-shaping means as
shown in 3708 may be employed independently in said duct, without reverting to any
auxiliary air blowing at all.

Figs, 38A-E illustrate meaps, alternative to those of Figs.35a-c for enabling the
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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through the walls of the aft ducted fan are incorporated, for example as
described in Fig. 32- Fig. 35. In addition, a curved cutout 3610 is also

wBoRlo¥ed n the center body section, as suggested in 3402:iniG@4 08532
shown, the exiting flow 3611 now assumes a general 20 direction that is
similar to the direction it had prior to g?ntacting the vehicle's surface,
however, behind the center body section, the flow is still guided

ﬁ%%%%@&@@ @ omeHum drag,campansnt a8 Zisslillp Eﬁ)%% 09 the

the center body. Fig. 37a shows a cross section of the vehicle with an

diterniithve MEERS 6f ¥ - WRR AN RS BHtRS SR dRr tH Bty BEeRpEder an

Ba3alibeafticcedian: Sech meansiis aRiachievashbykiewing and lower
iliary air 3701 backwards into the a 02 through, slots 37

S e e e S e e B nos 06

napdctiely aarsdhdinyg diclG#0adeprndent tippdilowd ilnsidesidt dalce BXDR tee outer sides

SERBRIE, M GRIRLRAAY, I3 0RANd Xt dhe;duct ﬁ#ﬁs@l‘f%‘%ﬁmem can

similar to the direction it .hac‘jq%nor to contacting the vehiclé's surface.

lgneh oy gde adkiafypatitereistdhoitinatiés soe Butedmrmsinte iipdhssiuct

RawarethvekicdiemB0Tmayacai 3ROSR NG dH IHReRAgBEEd to block the
ompressors, and ducted to the slots 3704 thrqugh air ducts 3705 jnside
VR D0 N e R o L R G i

WO 2006/0¥2968 Fﬁ@@iﬁmzO@S/@@@O@ES@%M&%@HWDMKWM@J anefferred

whilkdecated 9%‘1%%%3@#&&%&%’%&%@%@ FRUQ: a0eh the ek drompiba gﬁ%ample,

the auxiliary air flow 3701 could be directed upward or’downward, & ]
Gsrdhatymny e VSRR PR SRRt aticas adi e Herdinnh ¥ sk BxFRBIHBEY be
sigeraf03, as deemed necessary for creating the minimal amount of
momentum drag on said center body. 5 Fig. 37b shows an arrangement
similar to Fig.37a, however the source of auxiliary air scoops generally
shown as 3706, either protruding from the surface of the vehicle as
illustrated by 3706 or ‘flush’ with the surface as sometimes employed in air
vehicle design. The scoops 3706 are connected to air ducts 3705
transferring the air captured by said scoops to the slots 3704. In should
be added that such air scoops 3706, air ducts 3705 and slots 3704 10
could optionally employ varying cross-sectional areas such as to cause
the air to accelerate and exit at higher velocity through slots 3704 than
the free stream velocity it entered through scoops 3706. This increase in
airspeed would be beneficial to facilitate desired flow conditions when air
coming out of slots 3704 combines with relatively high speed air flowing
inside ducted fan enclosure, especially in the vicinity of the center body
side 3703.



15 Fig. 37c shows an arrangement similar to Fig. 37b, however auxiliary
air pumps or compressors generally shown as 3707 are added in line with
air ducts 3705 to further enhance air blowing through slots 3704 into the
aft ducted fan. Fig.37d shows an arrangement similar to Fig.37a, however
in addition to the auxiliary air irﬁg@%ﬁto the duct through slots 3704, a
L 4???&?%Q§vef'%q§ bottom of the 20 fuselage shown schematically in 3708

C OINPTISINg . . . .
one, In order to ERhinee mixture of free stream air flowing below the

vehidlerirang thetnedesteéatntirbspfeehsd: frsmiagvapbilefiofgin rjeietibpdinto
petthedugh dhese-shaping of the bottom of the fuselage as shown, is also
applicable for Figs. 37b-37c. It should be mentioned that re-shaping of
the BotSHMRISERHIAEGIRRT S 3 RIS SR  TRATB PSR ueiRad ARch
arrdigedatigoref sheomeingattmreliag tsadhat suekuasshaping means as 25
shown in 3708 may be emploved independently in saif duct, without
reverting to any auxifary air blowing a Al igs. -Eillustrate means,
flowlipernenivirto tthséwehRidwdbmadosathalbingt thecesdednimisfidwerser
bodRenetrate 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 30 forward duct features two rigid, generally circular
2. Adned barviersis8ibaing 380aithatvhavs: imsideslidesiaied: B andot
3804,3806 respectively. \When in their 'closed' position, as WO
for R 00 B LB G002 A Shown. for barier 3803 in View B
and section B-B, the barriers prevent air from entering the duct. When

3. ANRYIRG 49, 3L RRENCBRGHIAN SUEh AsShawi,d %ﬂ%i%ﬁ?éié’ BIRYROSESIQr an

intermediate position of barrier 3801, the barriers slide back along their
slofgpapsrsWarcshiad tRlargraitbirraar iy isper ticeihys 852,3804
and lower duct rings 3805,3806 5 respectively, extending back as
independent er and.lower slides attached. to the outer sides. of the
gt St et A e SR
saidhaifrflirs Briicrencst disv o< spifl it gbs it ivh dhat theaaatvaimidassen
thefar-alkitn penetate e deduch twhenindonuard dight. The barriers
3801,3803 would then slide back forward to block the flow when in hover.
A similar arrangement can be applied to the aft end of the aft duct. 10
5. A\hitestherinveiliorhadiheenidesdribedaithicbspest o sevehaiinseferred
auGRROAMERIS. 1 WiliRe apnreciBl 0t fese asg set forth merely for
purposes of example, and that ntany other variations, modifications and
applications of the invention will be

6. A ducted fan vehicle according to claim 1 wherein said means for introducing

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

7. A ducted fan vehicle according to claim 1 wherein said means for mtroducing

auxilliary air flow is at least one air scoop connected to any of said ducts,



apparent. 32 CLAIMS 1. A ducted fan vehicle comprising: a forward duct
and an aft duct disposed in a fuseldge and defining a center body
between said ducts; at least two lift-producing propellers, each disposed in
one of said ducts and each arranged to force surrounding air through the
8. Aréspettarevducts parddme anddon hivbetaitite aloksl eyt fbeintorathieast

planS VR AHHHOCAHSE AR AEITRMRAMIQNR CISH Beagid center body inside
said all duct to separaté from said center body. 2. A ducted fan vehicle
according to claim | wherein said means includes at least one slot formed
9. Alwterfardifrtingosdihgfisaishaf dbeted. thedligted:lanavelteteracodeding
AR AN rihr comprising, & puralipgol spidslots amanged
PP cumfarentia y aon&gal orward-facing wall of said aft duct. 4. A
ducted fan vehicle according to claim | wherein said means is operative to

10. SaMRe.Faidalnflewcinside said aft Suatdeipxdlisaidduet atadiregtion that

is generally similar to the direction it had prior to contacting the vehicle's
auxidlighy &b o Wil &t T8RRI AREVIEHY B eialnie Whseses sahiedns
siot{@MIPIFOSUGHNG cedexithanyailr Aew iech Wb inRienginedconipressateisaid
and"}ecﬁ'%' Bidier\ pcted fan el %1&%‘%&5{%'{%% %f%é:'s%'é“m'l Wéic‘?éﬁr"{” Baldmeans,
or introducing auxilliaryair flow IS erther ot an air pump a da
entgoraphegsgl sTdsdueted fan vehicle according to claim 1 wherein said
means for introducing auxilliary, air flow is at least one air scoop
connected to an%g said ducts. 33 8. A ducted fan vehicle according to

1. 4svrtedimerehic et e 16ié o Betieandss A o1 &'¢aid
reatiftzpICEtiGing AIQIeleIs ARdhe exit from the duct. 9. A ducted fan vehicle

according to claim 3 wherein the slots are located between the plane of
the said lift-producing propellers and the exit from the duct. 10. A ducted
12. faduaitiidhe sctoletineptdiettinslanHeréimesais ansans fofinnetivcing ward-
facigxNHary Al fiquHs:at IjRst one air scoop and wherein any of said air
scoops, ducts and
13. A ducted fan vehicle according to claim 1 wherein a first aperture is formed in a
rearward-facing wall of said aft duet, and a second aperture 1s formed in a forward-facing

wall of said forward duct,

14. 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.

15. A ducted fan vehicle according to claim 1 and further comprising a curved cutout
emploved 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,



slots employ varying cross sectional areas such as to cause related air
flow to accelerate and exit at higher velocity through said slots than the
free stream velocity of said air when entering through said scoops. 11. A
ducted fan vehicle according to claim 1 wherein an aperture is formed in a

16. Féaabﬁa}dataoiﬂ'glg\zaltlahsaidﬁ&ﬁaﬂmﬁte 12t i ecteldl Yamnabicrecaiboording to

ge 0?1@ 33 [ejp,an aperture is formed in a forward- facing wall of said

rd duct. 1.3. A ducted fan vehicle according to claim 1 wherein a first

aperture is formed in a rearward-facing wall of said aft duct, and a second
aperture is formed in a forward-facing wall of said forward duct, 14. 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. 15. A ducted fan vehicle according to claim | and further
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. 34 16. A vehicle according to claim 2 wherein the
slot is selectably variable in either of geometry and position.



