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"Wng-ln-Gound-Effect Craft" Field of the Invention

wqabios/oriowent i on relates to aircraft and in parpCTAD2005/000094

to wing-in-ground-effect craft al t hough not limted
to ground effect craft. Particli arly, this invention
relates to 5 water borne w ng-in-ground-effect craft.

@tﬁkg_r!ﬁ_:glg Aré_gﬁrci!édr%,,l ogi stic and supply support
ine (water borne) vessels,
hel i copters and in sone cases light aircraft for
E@@fﬁﬁ%t ?tl on.of materials and personnel to'and from
ﬂg?ml??es and | ocations. 10 Typically bulk

and heavy material is transported usi ng supply boats,
er sonnel

ropel | e b
LB indBn G relStesc fedrostand 1 partclar Romitbprabahgrtect oratt,
lam%uglﬂhbf: hﬁ‘tfltbd Gtsrg%dﬁ@teﬁeet engt. f palddulany, Qﬁl@t:h%htlon relates to
avai | ty a suitable airstrip and di stance from
Wa&rﬂmrne Mﬂgﬂﬂﬁg&bdﬂ“&i—eﬁw orReféear ch suggests that a
niche exists in the maritinme personnel and |light 15
materials transportation environment for distances
Batkgeoursd Aahd 1, 000 nmiles. Below 50 niles fast
surface vessels dom nate and beyond 1,000 mles
aircraft are the preferred solution. A potenti al
Mapitimeu fodisticeand tsupply pepyedrt a¢leest bn sthmiréeebf marineh@vater borne)

BRI N RaS ek (7 SOBAnGHSSY IBbvEaan T apafortation of
S S Bthce! y

I''mted acceptance best can only be regard
as being in its infancy. The w ng-in-ground- effect

' k
TP, " Labd S ML s PRHARF I Ay pos. sof
propefied dzarpes 196D tlse iliket persdmehemawSSRcmmeon tfastasrew boats,

f5FeR. liopBles of Ruiorat ARoanastpan terfeBUbupEton, availabilty of
YAUUEPG 4lRIF S 8Rd HistaHES A8 M the pdint of embarkation.

Research suggests that a niche exists in the maritime personnel and light
materials transportation environment for distances between 50 and 1,000 miles.
Below 50 miles fast surface vessels dominate and beyond 1,000 miles aircraft
are the preferred solution. A potential opportunity exists to penetrate this market
in the area of fast or “hot shot” logistical response using wing-in-ground-effect
technology. However, to date, wing-in-ground-effect technology has gained
barely limited acceptance, and at best can only be regarded as being in its

infancy.

The wing-in-ground-effect craft, which is alternatively known as a wing-in-
surface-effect craft, was first successfully developed in the early 1960’s in the
former USSR where it was known as “ekranoplan”. Subsequent developments in
other parts of the world have experimented with varying degrees of success, with
different configurations. Russian development work culminated in the 1970’s

with the development of large waterborne ground-effect craft capable of the rapid
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di fferent configurations. Russian devel opnent work
culmnated in the 1970's wth the devel opnent of

wo 2009073836 er bor ne ground-effect craft capabl e PET/ALR005/000094

rapid WO 2005/ 073046 PCT/ AU20Q5/ 000094 -2 depl oynent
of masses of mlitary equi pnefit” and personnel in and
around the_ Caspian Sea. For |ong Iﬁ@g*i nal stab_ilitg
%%lpyryeai pf mﬁﬁmsmfn@ulltmgmmw t PRisgnpehi and around the
V\E |§HSé%1” a relatively large horizontal tail plane,

en conpared with aircraft. This 5 horizontal tail
plane is nearly one third the size of the main wng in

ﬁa.n%nﬁrt@t?lhal ?ﬁ%w@ggﬁ%ﬂg‘?@ Jlrﬁrmvg?gvarﬂéﬂgb%qnddgﬁécqrbraﬁ have relied

ori gi sized W n

bnanade@mtlwyl laryd hoszomtbf el 'ptaeiey winen rcempmed \Mntmgurcraft This
repl acing. the horizontal ane. I S.an obj

barticncal TS Bneay o6 R0 dhBiSHE Phite BTaA MiRg SE fnany oraft,
ﬁﬁ@fsforﬁavﬁékg l&gel0 ﬁéhéﬂh@F gc{ﬁehg%hﬁ |H”RD§QQ‘ GhRF 8o equal

herto descrlbed and use roughou
siped iwingatn dandem| esud mHmec@ffeetntely éhenreaslvardhwrn@l raplacing the

onprlse or variations such as "conprises"
%9””%@#8?”9 will be understood to inply the
i ncl usi on of a stated i nteger or group of integers but
Qt the L excJusion of a other in er or gro of .
{3 apartiechss s BsBlivd 1S wroniae i pite roarun i Gt beving a
mffbhng B8nfigiRation Abnt RoseiRiolbschiBES i Weay! ded a

W ng ground-effect craft characterised by canard
configuration, having a canard forewing and a main

’gf?@ﬁhgﬁﬁﬁé %Pla&ﬂ&é‘ﬁoﬁ aunr‘ﬂégs fRE ed@n@&dhr%ﬁut)r%ésc%tﬁgﬁﬂséo%e word

e area of the mai'n w n 20 Preferabl
‘wangrisel or eariatiomsutke as “t;hmprlse% of “coneprising], will b&einderstood

in wing. . Prefera e,canpard forew ng has | ess
B AP ONgE, indlvon, 86 2 slalid THEGeT ¢ groumlt BRegiTs pytonot the
%lﬁélggm%ﬁéﬁwoﬂgerhﬁ@gfewwbﬂ&%éﬂn?égérgf the area of the
Disélosure of the Invention
In accordance with one aspect of the invention there is provided a wing-in-

ground-effect craft characterised by canard configuration, having a canard

forewing and a main wing.

Preferably the canard forewing has less than 50% of the area of the main wing.
Preferably the canard forewing has less than 40% of the area of the main wing.
Preferably the canard forewing has less than 30% of the area of the main wing.

Preferably the canard forewing has from 10% to 20% of the area of the main

wing.
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WD 2005/ 073046 PCT/ AU2005/ 000094 =3 Preferably the
canard forewing has from 10%to 15% of the area of the

wore08/073sdg. Preferably the canard forew ng haRCT/ATZ03/000094

%to 13%of the area of the main wng. 5 Preferably
the canard forewi ng has a substantial portion with a
di hedral ~configuration disposed at a first angle of
Preferahit ths cenard farewing haéafromﬁpe/ b dpetdGopipthe ataasobthe main
\t,vn@canard forewing and main wing .referred to above
are’as viewed in horizontal projection. Wth a
di hedral- canard forewing, the actual area of the

4]
RSP SRR Rk MERraBIRE Aol Ut U, isp of e mai
wihgreant as viewed directly from above (or bel ovv)
Alternatively the canard forew ng has a di hedral
configuration in its inner portion, said inner

Pestbiadly Bbngadhgpdsrsviag Bad i & SbulsstghalopottisH i wigh | #ndihedral
fromthe vertical, said canard forewi ng having its

eenfiguraiinn dishesed abedisst agiokislntiondgme toe sttlcal
inclination fromthe vertical which is greater in

absolute terns than said first angle. Preferably said

The ereasghwarisess faf dhe danard BewingPred énaibl yingaliederred to above

Pl 2b RAPE i el f8¥edsBas. i rh 8B 63 forgwing, the

éetuat atelof the fo¥ewiNg & gﬁemé:eﬂwaroth@@rearw vmw@d eril honzontal
having a _di hedral angle of 22. Preferably said s

BfFEioNs By batigmntabrrsctieg. M)%W%“éﬁéﬁ’n‘%’ée%é%ﬁw ﬂ@ﬂ %bove (or
{iom 90 to 92, which equates to a flat to slightly

anﬁe&'ral configuration in the outer portions. WO

2005/ 073046 PCT/ AU2005/ 000094

Alternatively the canard forewing has a dihedral configuration in its inner portion,
said inner portion being disposed at a first angle of inclination from the vertical,
said canard forewing having its outer portions disposed at a second angle of
inclination from the vertical which is greater in absolute terms than said first

angle.

Preferably said first angie lies from 80° to 65°..
Preferably said first angle lies frorﬁ 75° to 65°.
Preferably said first angle lies from 70° to 66°.

The most preferred first angle is 68°. This equates to the inner portion having a

dihedral angle of 22°.

Preferably said second angle is from 85° to 95°.The most preferred second angle
is from 90° to 92°, which equates to a flat to slightly anhedral configuration in the

outer portions.



-4 Preferably said di hedral configuration or said
i nner portions have an angle of attack of from5 to

w@®200P0ed0es abl y sai d di hedral configuration or B&Ei/dU2005/000094
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i nner portions have an angle 9%_ attack of from6 to
8. 5 Preferably said dihedral configuration or said
;gn?r Bortqu; have an _angle of attack of from7 to
sTerpply gridnipedal £oatiorrRtinr ¢ sRid WRGE partiepryhavefan angle of
b othe angle of attack of the inner
%%%?%gﬁgﬁﬁiPeﬂg9ably said outer portions have an angle
of attack of from2 to 6. 10 Preferably said outer

' €y nal e .of f m3to 5
Belerpl, S RRaBR HerBhetbh st IhBEegrlichs nave acangle of
Qfitdck @b 8° 4% 8°. Preferably said canard forew ng
i ncorporates control surfaces, which are preferably
| ocated on the inner portions thereof. Preferably said

S&i i v, id T I [

e g R Sl e e FORER, PP s angle of
sdladk eff foomE° &y €.9°0cat ed one on each said inner
portion. Preferably said main wing is of forward
delta configuration. Preferably said main wing is flat
(Rreferablyhsdid dbuted paktians have dhahnglenofc anhtig sy tiem the angle of
Alternatively sai d main wing nmay be slightly anhedral
iarﬁtaekﬁ)? iRg iNRer BATIORS 2005/ 073046 PCT/ AU2005/ 000094 -5
Preferably the anhedral angle of said main wing |ies
from5 to 15 neasured fromthe [ift (upper) surfaces,
atrgferablinsaid putes pesinns aver ar@ﬁﬂglﬁeoﬂaﬁmﬁ of $onh 82 &56°.
Preferably said main wing has an angle of attack of
from2 to 6. 5 Preferably said nain wi ng has an angl e
dfreterablylsaof obtenpoBidrs fave an angle of attack of from 3° to 5°.

f

Preferably said outer portions have an angle of attack of from 4° to 4.5°,

Preferably said canard forewing incorporates control surfaces, which are

preferably located on the inner portions thereof.

Preferably said control surfaces comprise elevons. The elevons provide the

function of ailerons and elevators.

Preferably said elevons are Iocatéd one on each said inner portion.

Preferably said main wing is of forward delta configuration.

Preferably said main wing is flat (ie neither dihedral or anhedral) in configuration.

Alternatively said main wing may be slightly anhedral in configuration.
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Preferably said main wi ng has an angle of attack of
from4 to 4.5. Preferably said w ng-in-ground-effect

wee@tn73086 anphi bi ous, and has a pl aning hul |. PCT/AU2005/000094

Preferably said main wing i ncq\.}rpor ates pontoon floats
attached to opposite outer eXtremties thereof (ie
one pontoon on each side of the craft). In operatl on,

Preferalzly Joaanhesraloangle ofrieid ehaswving: igsefran §° dai1§° measured
d: sf { ect ft t
ol e B UWbbefentifage; o B PrEhLd midEsh S the tower

saHfdcaerti cal st abl liser is |ocated atop a first
propul sion unit in the form of a ducted fan. In other
arrangenents of the w ng-in-ground-effect craft, where

] Ry Y] bafgene
ducff%g%ﬁ#?g%%?frﬁ @u}ﬁ’assfj%ﬁaﬂ%%her tag;f(la(ndff%oﬁ? tgt ?@ons may
be adopt ed. Preferably said wi ng-in-ground- effect

east _on u o face
Prllctally SpERR i B3 Aol Siefaskalein o 195"
Steerlng of the wing-in- ground-effect craft |s
ff venent of the de tr ol r
B RG0S §oHBRN BB 45 PRl P RAcka Siom 7 & &r5t0! y
sai d wi ng-in-ground-effect craft incorporates. a spade
rudder for | ow speed control, said spade rudder '
Hreferakiy sa Wigrip- QJ”@UDMF%%%raﬂéﬁ @thlhleumr& has ﬁeplanmg huill.
when the hull is afloat. WO 2005/073046

PCT/ AU2005/ 000094 -6 Preferably said )
Wirgfgrably @amwmmreg:mcermatasrmrw@@ flgats atianked to opposite outer

LR B Bt s Bne et i ech ¥ & i SR  Rebperation, the

boentodt st bstanalciepbés. | eg. The retractable leg could
I ncl ude either an outboard drive or a jet drive as

the further propulsion unit. The further propul sion’

PRéferssp s&dﬁnr&%‘iﬁﬁgﬁo@ma&‘eﬂ‘f&l ctaft R¥E CSRYRIvdrtical taBlliser located
drag of the h allowing the craft to nore easily

atHeseer grasenbl- ef fect flight. Brief Description of the
Dr awi ngs

Preferably said vertical stabiliser is located atop a first propulsion unit in the form
of a ducted fan. In other arrangements of the wing-in-ground-effect craft, where
power requirements dictate use of more than one ducted fan for propulsion, other

configurations may be adopted.

Preferably said wing-in-ground-effect craft includes at least one rudder control
surface located in the flow pathway of said ducted fan. Steering of the wing-in-
ground-effect craft is effected by movement of the rudder control surface while

the ducted .fan is in operation.

Preferably said wing-in-ground-effect craft incorporates.a spade rudder for low
speed control, said spade rudder being disposed so as to be immersed below

the water-line when the hull is afloat.
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side el evation of a w ng-in-gr qnd-effect craft
according to either enbodi men Figure 2is a plan

SR W0 L bt P it
Cthéfférm ok aUi&tet p k@)%l@h%ﬁ@éﬁéh@lﬂ rt%lé\k%%l(gﬁ&li ﬁ?&ferably in the

he wi ng-in-ground-effect craft ure
dpﬁvatfla)meﬂra@abl@elegw ‘Bhel rb’ﬂfhobtﬁble (&0 C(bldd include elther an outboard

PR A BN et BRSO BRG: oSS R8P unit con
dcreaﬁsed o %éi%t Th bSeRBnfhEYIed ham aﬁafy abm@hamdanowng the craft to
front, of the wi ng-in-ground- 2 ffect craft; Figure

gNPEe easily| ashigvegroundratiasbliehtind behi nd of the

Wi ng-in-ground- effect craft. Best Mde(s) for

Carr Qut the Invention Both enbodi nents are an
gle%ta@pupngaﬂtheg)r@mugeffect craft 11. The wi ng-

25 in-ground-effect craft 11 is characterised by

canard configuration, having a |oaded canard forew ng

Bvearpretermad rermbmi;rrmt&foff thewdmverdient wnlbmﬁwgmaiesonbed in the

TOAGERE HrsBypOh s dgith rerebiedf o dhfwRosn i Eay al
pl ani rRigdvel 1 23 sBdeie¥ARISf BoR ngahdgrbgné-etf@b{ craﬁdaccordmg to

section 25 which incorporates a cted fan 27, an
wither egnboglimagntii ser 29. A rudder 31 30 is | ocat ed in

crar 0 10en & o Byt e e Biosi G568 &

duct eFifuwe 26 Haontelkhaden bf méamngfm&jrbeﬁd%ﬁecv\&laﬁh in
the first enbodinent is belt driven froma

t ur bodT@irgetis1BBigeclexaionrotgd af, glithe wheHammPHodefErt craft;

Figure 5 is an elevation from below and behind, of the wing-in-ground-
effect craft;

Figure 6 is an elevation from below and in front, of the wing-in-ground-
effect craft;

Figure 7 is an elevation from above and in front, of the wing-in-ground-
effect craft;

Figure 8 is an elevation from above and behind of the wing-in-ground-

effect craft.
Best Mode(s) for Carrying Out the Invention

Both embodiments are an amphibious wing-in-ground-effect craft 11. The wing-
in-ground-effect craft 11 is characterised by canard configuration, having a
loaded canard forewing 13 and a main wing 15 of forward delta configuration
attached to fore 17 and mid 19 sections of a body 21 respectively. The body 21
is formed with an integral planing hull 23, and extends rearward to a tail section
25 which incorporates a ducted fan 27, and a vertical stabiliser 29. A rudder 31

is located in the exhaust of the ducted fan 27, for steering the craft 11. The
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conmbustion engine. Wth the rudder 31 nounted in the
full flow of the duct 27, it 1is configured to serve

W@2008/0%303¢ or, acting to reduce the induced spiPEI/AUZN05/000094

the5a|rfloweX|t|ngthe duct, 27. Wil e these
enbodi nents have a five bIadec?fan it wll be

ted that th f Dbl d b
ADBEA AT basca arggéﬂe@de TRBP It apvEIcn A R s paegiment is
E@fﬂ dﬁ)érprh%ﬁ §QH@o'cMa ?b@(ﬁ c BihAanghdof @hﬁ&"' cgﬂ)lécﬁ internal
% 0 e and has

as about t he a maln W ng
conm@usm»m engine. aﬂllthalue mgddaercﬁharmmltect (mmegﬁwil dlooaof the duct 27, it
t.a first an ncI nat j,on

di f
BupoigiedrogsthEqtnd H5e adiBd; ned e e ERH el in the
erﬂ&ﬂré’)&tlrfﬁ‘meed%t 22) Wﬁ@tf@%%m@@cﬂ%é?ﬂ§ have H ﬁ@@%%ed fan, it

at a second ang e of inclination fromthe verti cal
wijble appreciaig amahgheomanbam@éoblaﬂeanfgaw e \atiedt accordmg to

pregbrophes. T Ealiitie: DTy BrEBYTamtadl St eoq PV By et

attack of 4.5. The rraln wing 15 is of forward delta
ration anhedr

f has I
IRt a3 Ras BRub 1R vEdt e Aeadi the RS g, and has
thrier Jgdiion®i3s Waliagls dlﬁecﬂ’aWcﬁﬂﬁ?@@h@nd@ib%ﬁsé@ R PHLRdangle of
on a NACA 2606 foll section ternate

pelinaiior) frorlrhmamrhcaucrﬁ@8169qmaimtpdhatmaer|cmmoorh\avmg a dihedral

BRaRca 227500 ‘;Sﬁ%aﬂp‘ért%@%ﬁ lisossiiyal BioahBcagle of dnclination
t

(B SRR L0 el T8 AR AR L a5k

and static buoyancy The canard forewi ng 13 has
nt.rol sur.fac in the f rmof el e d .
Eﬁﬁi'%ert PR e b oAadteD! Biskal Lot i GRS ppriions 37
cabfl t f t
Fs?tg\a &?n %)trat#é%zg 'ﬁhgébebeﬁgg ha"?nﬂlg\g? Hg {%I S)f forward  delta
cenmgutaﬂ@m ewdrigsi anflatte stightly gnhadiab nodﬁglm'atlbmandﬂmsean angle of

gtach 8t borL? 10 400 ANemArOUIGLLS e nisieaiogldella wing based on

gl Rﬁcﬁ(‘%oaﬁ“f&i Cge'&ﬂoﬁ hf’alﬁeﬁﬁé\{ed HNIEY QdcAsht | Iﬂ'fgheb5’\’5&5""?dW|ng 15
I'n occasI onal SO 1 nproves ‘stabilit

adrporatesd psntnmnuﬁoiatstm latid ched ftb ooppdsitet hetelrmxhre\mm@s thereof,
one pontoon 39 on each side of the craft, on the end of each main wing 15. The
pontoon floats 39 provide an endplate for “fence” effect and low speed and static

buoyancy.

The canard forewing 13 has control surfaces in the form of elevons 41 attached
behind the inner portions 35. The elevons 41 are used fo trim the attitude of the

craft, and maintain stability in turns.

The benefit of having the canard forewing in the configuration described above is
that it avoids the canard forewing flying in ground-effect, and also provides
enhanced sea clearance, avoiding the canard forewing getting buried in the
occasional sea. This also improves stability and provides an undisturbed airflow

to the main wing.
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WD 2005/ 073046 PCT/ AU2005/ 000094 -8 The effect of
havi ng the canard tip sections outer portions 37

wa@eooangeds are horizontal or raked slightly doR€T/AU2005/000094

(anhedral ), raises the center of lift relative to the
centre of gravity, enhancing both vertical and
horizgntal stability. This s also significant when

dhe aHest phihevien ihee caRmal tiP SRFtIONEVRWEE rfigns 37 arranged are
e R A f] ﬁﬁlbﬂ{w? hggnﬁéﬂrfall O%I%QH{%%& f)f &t relative to the

sectirons Is's mai nt’aining vertica
statre | oft gravity,t bnhdveciaa dloth o/fermalaaﬂd bbnzdmatal stadility. This is also

BT o e G0 S et sutaces are
@%ll@d“ﬁh@galrﬂaﬁ dr8aMd tthé Shpt Qé&tloﬁsh% Qﬁlp%‘i@cﬁé@qﬁahﬁémmg vertical

first, dropping the nose of the craft 11,
sta”bdrtent 10 stabil | ty benefit of the canard. (The
canard tip sections are at 4 1/2 degrees, identical

VB e PRl gk SR g 40E ndBRE ol MEREDRL ffwing 13
apprdxdmbtsy e'f% @etg rétfs, Bhieglebetiort thiw theemadnainyg thdeesult is that
canard' s "stal first" pitch stability. The di hedral

the gapard t@mmétalhﬁr%eﬁtcmplr& the mossf of ke eeFfhd; apsinherent
SBIRY S 1H 17_HECARETTRl SR ND SRS 10 % dogroos,

tt@!tgabt!da the rheinwaihged on and the w ngti p pontoons 39
provide sufficient buoyancy to support t hese Ioads

e ft 11 ca e p tloned al bea
Penficher sl 28 ok otrias S rBmnL 4§ dngi 388 s the nose
pﬁbﬁlee Wbl dige t@ftm@@?fe&mfstr@ﬂhmrél%as CEFRNARS theN@anard’s “stall
cilities exist. The wwng 20 tip pontoons 39 are al so
fieat” pitchbetgbilty. The dibedeal i2lsd adtsithemeea thrueenriee ohtift oééhe canard

Bbor Kbyl ooRE By b Rhgs Bibhndie oS Mo @By
been specifically designed to nmaxi m ze sea "state

Tperalfdcetdf.thd endublis @8sighe@tto barwalked earandthestiagiie dontoons
configuration, and has a fine entry. The trailing

88grrayide safligiant Huyagey docsunrnorbthesee lapss. thﬁa%@ﬁaﬂ1 .can be

f)gsﬁﬂﬁ’eé %%EQ%%@% R GHh ahé YviRG ddrfodt 888t tRS WdtkRPedge and
n-a | oWer power requirenent

the main hull 23 afloat thus enhancing access where no facilities exist. The wing

tip pontoons 39 are also set to be just in contact with the sea surface at rest and

lift clear once the main hull 23 is on the step (on the plane).

The wing—i’n-ground-effect craft has been specifically designed to maximize sea
state operability. The hull 23 is of narrow deep “V” stepped configuration, and
has a fine entry. The frailing edge of the delta wing is clear of the sea surface at
low speeds and particularly on the plane resulting in a lower power requirement

to get over the “hump” at takeoff.

The body 21 has a windscreen 43 to afford the pilot a view. The configuration of
the body 21 and the ducted fan 27 shields the duct 27 from ingesting solid water
or spray which would generally result in blade failure. The inlet of the duct 27 is

approximately 130% of the throat/fan swept area resulting in a small and efficient



to get over the "hunp" at takeoff. The body 21 has a

W ndscreen 43 to afford the pilot a view The
weonshgouat i on of the body 21 and the ducted PEIYARZ005/000094

shi el ds the duct 27 fromi ngesél ng solid water or

spray which would generally result in bl ade fallure

The inlet of the duct, 27 is 30 approximately

m»]tét Pradeatary amning t h@% 8vrt>lpal@/ Ap0R sﬁ&qo gé‘iﬁ) without the
00 7

Bt R g i PG B TG R o8 i bl Wubbort is aiso

BoolLrePd dietiairflowt tosvards pher appeachingbiaarhladie pyl on
for the drive shaft aft bearing support is also

configured to direct airflow towards the approaching
he fisstrmebodiment is madetsing rempopie feam figee fandwich construction,

FREBAE M oh e KRR BN EReC BRNING b8 duipag. Trd Wiflgs have
Stubbwispas irray eonstrudtion smdhavdsiessansiin wttéraonatrdction.

have stressed skin outer construction. The first
enbodi nent is a road transportable, 3 place, powered,

The festedrabodiht i9h ros@neepporasiel 3 dmé Powehed, 14 scale, proof of
foll owi ng di nensions; Length Over All I\/leter 8 an

W@@wtm@@id@@wmﬂ@f@ow giseenaiens: 3.5 Stabiliser
Hei ght Meter 3.5 Wight Dry kg 500 Fuel Litre 50

Oe%pgﬂ—s@ngem]s) kg 180 M scell aneous kg 2RNef@tal 8

Takeoff Wi ght kg 750 Speed Takeoff airspeed Knots 35
Cr uwiﬁgawkﬁﬁeed Knots 60 Maugdymawadgots 80 peter 5
Folded Meter 3.5
Stabiliser Height , Meter 3.5
Weight Dry kg 500
Fuel Litre 50
Crew/passenger(s) kg 180
Miscellaneous kg 20
Total Takeoff Weight kg 750
Speed Takeoff airspeed Knots 35
Cruise airspeed Knots 60
Maximum Knots 80
Sea State TO&L Meter 0.75
Operational Altitude Cruise Meter 2
Pop-up Meter 10
Power Subaru EA82 cc 1,800
RPM 4,500
Turbocharged HP 85 -160
Propulsion . Ducted Fan 5 Blade
Range N/miles 200
Crew/passengers ea 1 +

1(+1)
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Sea State TO&L Meter 0.75 Operational Altitude Cruise
Meter 2 Pop-up Meter 10 Power Subaru EA82 cc 1, 800
WORE4A7H®0 Tur bocharged HP 85 -160 Propul si onPCDAT2@®E000094
Fan 5 Bl ade Range N mles 200, Crew passengers ea 1 +
;L_(+1) V\srzr)b2805/ 073046 PCT/ AU2005/ 000094 -10 While the
i rst enbodi nent has been described, as a prqof. of .
WbHe dpe TRicembogiment SlAScbesR FRSCTRTHIZR PR GlingePt odel it
ddifg re%%flfﬁhﬂoj‘f“ch%’\‘gbﬂ@mﬁ%e_rgbﬁé%ﬂohélseﬁxki%merﬁtpgﬂlen its size,
ransportabrlity and conpetitive cost. The second
reat dclimspottabiityearidicdmpetitive d@stret er wor ki ng pr ot ot ype,
capable of 5 landing and takeoff in the open sea in
rel atively vigorous sea state conditions., The second

B sarconthembnsdingot i @ Julh szeehi @ melst aPrkipgiRIgiclyRGy capable of
RADRIENG TR fheCoPE sBanf RRIANEly YiBfUsChen S8 conditions.
i | setoride @ngsoiveyit iincorperates eaokophisticated hdloulated gangway

PELSBHg Eaante SORATNG BANS6T I ELE B1Ng 44N LR dRmpUNtable
%@%@E’ab@é, Arbduhad gghgwgyﬁﬁftheen@s@ bf @U®Rdin hull. It is capable of

fuction can sane as the first enbodi nent,
@rtying gh 4f Tonmeipstytoasia (1 gmssengerg, Hed prasher eaigiot and fuel) at a

B R A R ot s o e

%I‘Hb"%sthe(ﬂ?ﬁ ShBY AR, AtHRh fBF Wesghtesaitysdtiffagtbd preferred to
27, the second drives a Ham'lton three stage water

ailisej carbom fibrediKewar, fangéorpaleminib@. pr opel | er at the

stern of the stepped main hull 23.

Propulsion is provided by two light weight high output engines. One provides
direct drive to the ducted fan 27, the second drives a Hamilton three stage water

jet unit or surface piercing propelier at the stern of the stepped main hull 23.

. Wing-in-ground-effect craft are significantly inefficient at take-off due to *hump”
drag and require almost 200% of cruise power to overcome this drag. The
second embodiment of the wing-in-ground-effect craft overcomes this
requirement to a large degree by incorporating the second drive units either

driving a conventional propeller through a retractable leg, a surface effect

- propeller or a Hamilton jet drive. Once clear of the sea surface the wet drive unit

is shut down and in the case of the leg or SE propeller the leg is rotated or the
SE prop feathered. The wet drive also provides a high degree of low speed
manoeuvrability that would not be achievable with the ducted fan. The dual
system also provides a degree of redundancy in the event of mechanical failure
providing the ability to manoeuvre and get the vessel up on the plane using

either drive.
Dimensions of the second embodiment are as follows:
Length Over All Meter 16

Width Over All Meter 10
Height Over All Meter 7
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W ng-in-ground-effect craft are significantly
inefficient at take-off due to "hunp" drag and

WO e@aior®4@l nost 200% of crui se power to over cOPET/ANR®S/000094

drag. The second enbodi ment_of the

Wi ng-in-ground-effect craft overcones this

requi renent to a |large degree by incorporating the
second drive units either 20 driving a conventional

pr o¥¥BiOBY through a retractdiVe leg, a surf@ce effedfd0
propel ler or a Hamilton jet Fihelve. Once clbilie of tHO0
sea surface the wet drive ul@irew (2% shut dok@ and i rR00
the case of the | eg or SE pRzzsbhgerst(i8) | elgi s rot at,8a0
or the SE prop feathered. Fheighet drive akgo provifig6e0

a hiTgaldeiess VP&igheW speed manoeuvrabilitygthat waglizgo
not be achievable with the ducted fan. The dual 25

Sys e?l so provi des a degrgggfsr edundancknbpy the 43

event of mechani cal fail ure - of %vi di ng theKﬂBQ ity %
manoeuvre and get the vessel- Up “on the plape_[sing

ei ther drive. D nensions of ’\4 ML ond errbgaptj?ent a13eO

as follows: Length Over Al Meter 16 Wdth Over Al

Met &perationddiAfittidever A1 MTHISE7 Wo 2005/ MiEteue 25

PCT/ AU2005/ 000094 -11 Wi giopey kg 2, 750Meteiel Litde

500 Crew (2) kg 200 Passengers (18) kg 1,800

Fr eiSyat State TOBAO Tot al Takeof f Wi ght kg 6M&E& Spetd
Tak@gfderKnot s 43 Crui se KngtwGEHOTurbesmuPKnot s 13ID-350 ea

RPM 4,500
Propulsion Ducted Fan 5 Blade
Wet drive s Hamilton
Range N/miles 1,000

From a safety point of view the wing-in-ground-effect craft offers advantages
over helicopters which are major contributors to the risk assessment/profile of
airborne marine logistic operations, primarily because it has a lower mechanical

fatigue susceptibility.

Although aimed at certification under maritime legislation the wing-in-ground-
effect craft of this embodiment could be upgraded to aircraft performance with
the ability to fly out of ground effect by the addition of high angle wingtip

extensions.

Various other modifications may be necessitated by changes in configuration of
the craft. For example it‘may be necessary to add droop extensions to the outer
wing sections to counteract possible tendency to stall at high angles of attack. If
vessel instability in ground effect is experienced, it may necessitate the addition
of raked wingtip extensions. There may also be a requirement for additional

control surfaces, and modification to foil sections.
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OQperational Atitude Cruise Meter 2-5 Pop-up Meter 12
Sea State TOS&L Meter 1.5 Power 2 x Gas Turbines HP

wWQeO@s85W4ea RPM 4,500 Propul sion Ducted Fan BCBAHZI®S/000094

Wet drive Hamlton Range NNmles 1,000 Froma safety
poi nt of view the wing-in-ground-effect craft offers
advant ages over helicopters which are ma

. jor ..
BosiiEK peleare mechards m@ya@@es%momﬁr@fqd fo fgcilitate deployment
i Lb L,NE-h-Q01 SHHG O i arRr i ithyphe
bt | BEe Rk ErehR, Oy P, (A org IKERY b pPoRAAS for o
édbmhwarghl atafiidclatecsveidinoent afraruofieoredacitifyntaunch and recovery

BB FeRO0G0H! Y SHITy BT SCUTGEI0R: ST A ey Fafis gertfcation,
éﬂa& hupdrige 8B bg@ﬁéﬁ 9|effbbhwé?h'ée apabm do @it Ol'h({l/l;téjfgle‘ wingtip

di tion of hi angle wngtip extensions. ri ous
exteasioms)li fi cati ons nmay be necessitated by changes in
configuration of the craft. For exanple it may be
necessary to add droop extensions to the outer wng .
$he tpriomary tfocusooftherwing-ipassuhd-effechcraffevietognaint isdine provision
hi ngl es . of, attack. If  .vessel instability in
5} e ot o8l BuisE s pbne 55T Rt heug Tarre sl dnd Bep glevelopment
aHditbLfdm_ iRbusMKEd DRHEH ABhIR%EERS IcBURI InERIeE eMRgéh@Oresponse
be a rec‘w rement for additional 15 control surfaces,
éragichdeployment ehpetsonse| &gesouises), aNERBOsY @ragyation (platforms,

PCT/ AU2005/000094 -12 A _gQuli re€l ni

B R oty PTG 5 UERRE Sy AHADHAE T earch and
FexeReestysdy, oir mif - reCbvay ﬁdl@b&jyh&ertt htcomtainhideticledanapbmaterials,
required for a comercial craft include devel opénset
perspRngt & rrsirmant)l iGgastawardfroastal r eeyodiapce and Customs and
Immigration, environmental monitoring and research, survey, fisheries, and
defence forces and military applications. Upgrade into aircraft performance

capability would bring with it the potential for further application expansion.

It should be appreciated that the scope of the invention is not limited to the

specific embodiments disclosed herein.
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system a nooring system a fire protection system and
fire rating certification, 5 and upgrade to aircraft

w@eookorivnce capability (by fitting hi gh angl ePCTATZI05/000094

extensions). The prinmary focui of the
Wi ng-in-ground-effect craft d '\S/el opnent is the
provision of a fast "hot shot" |ogistic support tool

Phausdaita DetRfifia e Pendds sRE4E BRI, | L0C cner goncy

response 10 (rapi d depl oyrrent of personnel &

f .
f 2o ApiRan-EOTERERY SR ofBigRa AL B R cofiioaBpR. having
sear §Rapaml for&wRigearit a $&dn vahd. spi | I recovery
(depl oynent of containnent/cl eanup materi al s,

personnel & equi pnment), Coastguard/ coast al

JURY M@ﬁ?r@ﬂﬁd@fﬁé&@aﬂ% claifiedr it c&im 1 wherein the canard
envi ronnental nonitori ng and research, survey

fi shiarewing hasdess thra 40%eokthe @sea ghihehingin wrrxg

applications. Upgrade into aircraft performance

capability would bring with it the potential for
3urtherrm3lp\l-®r©aﬂdcﬂff®krmaﬁlaﬂ1Clalmeghtﬁlulc@ﬂﬁe1 wherein the canard

i RGP B ol BRI Norei n,
WO 2005/ 073046 PCT/ AU2005/ 000094 - 13 The O ai ms
o WG BoeR e o i 2% el Haifhy whpighy the canard

conf fo%l\ﬁ/ﬁhgl 9% frORY1 V8 to R0YRBATHE Areaefithg nedld wing®i n
Wi ng. 2 Wi ng-i n-ground-effect craft as clained in

claim1 wherein the canard 5 forewi ng has |ess than

40% af wifipinegRanaleffdt® dFBft NadMcimed- in\claim 1 wherein the canard
W ng-i n- ound effect craft as clainmed in claim1l

wher mrawtrigel'lamﬂfarrm 1%dp % gf thesateasy the ariBownes t he

area of .the main wing. 4. A wi ng-in-ground-effect

craft as clainmed in claim1 wherein the canard

Bor e \Mlgghafgrbumlnelfé% craftzmslaimadchin ameanefof pmm i® 5 wherein
W ng

in Cﬂ'ﬁ Fﬁlrpar Qreémﬂgtl?@esgé%@g@%f’ug Bgrﬁ%rna\fvﬁh 3rarf%%nﬂguratlon

disposed at a first angle of inclination from the vertical.

7. A wing-in-ground-effect craft as claimed in any one of claims 1 to 5 wherein
the canard forewing has a dihedral configuration in its inner portion, said
inner portion being disposed at a first angle of inclination from the vertical,
said canard forewing having its outer portions disposed at a second angle
of inclination from the vertical which is greater in absolute terms than said

first angle.

8. A wing-in-ground-effect craft as claimed in claim 6 or 7 wherein said first

angle lies from 80° to 65°.

9. A wing-in-ground-effect craft as claimed in claim 6 or 7 wherein said first

angle lies from 75° to 65°.
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forewing has from1l %to 13% of the area of the main
wing. 6. Awng-in-ground-effect craft as clained in

w@poosome4of clains 1 to 5 wherein the canard POT/auR00§000094

has a substantial portion withsa di hedral
configuration disposed at a first angle of

inclination from cal . .15 7, . . —
\XPngAu Yingr '8[91’8”@@'793%& #s gdaigjegd F‘Pe@ai'fﬁ &9y Tonbegiin said first
cl ai |b f'j g4 ei n the canard forewi ng has a

di he r% con |gurat|on inits inner portion, said

i nner portion being disposed at a first angle of

{561 NOOER PR HRe! S Sl SHORSA RS 0 10 o

of | Bepémadrt®n Elapm7tiviieerdRr $dig abcond Qh?leslsgfcﬁ?ﬂBSP td B5°.
absolute terns than said 20 first ang

Wi ng-i n-ground-effect craft as clained in claim®6 or 7

wher ai RirkRindgrouhalefferP @t liseQaimeiMiB@nkyCokd @f o?almé 8 to 10 as

W ng-i n-ground-effect craft as clained in claim®6

wher depensderd oni ¢laim 7aviggrein said skcomd 26gkeds Gm V0P to 92°

2005/ 073046 PCT/ AU2005/ 000094 -14 10. A

Wi ng-i n-ground-effect craft as clainmed in claim6 or 7

wier Al wirsgrirdgfounsiteffentgtrafti as acbaxnteoﬁ& airily ofe of clalms 6 to 12
Wi ng-in-ground-effect craft as claimed in _any one

cl ai WHeEIn @a@bdlagdrai@s@ﬁwmloaﬁ\a&% amgle wh attark OEHP@ 5% to 9°.
second angle is from85 to 95. 5 12. A

Wi ng-in-ground-effect craft as claimed in any one of

d#hai Aswigrio-droung-efigep erafeas adaimsidainnelzinier whareimisaid dihedral
second

Wi ngQP’ﬁﬁ%}ﬁﬁmﬁé?@Qg%@? 8??3%%'( %ﬁé?rﬁeed P 3°any one of

claims 6 to 12 wherein said dihedral configuration

A8 ol WG BraLafaiBe cralh oS &RiRest Weidai & Whareia said dinedral
wher gh ikt dhBedhincl0oF 840N RoR tBaesan andle of '

attac rom W ng-1 n-ground-eff ect
craft as clainmed in claim13 wherein said di hedral

16. A wing-in-ground-effect craft as claimed in any one of claims 7 to 15
wherein said outer portions have an angle of attack less than the angle of

attack of the inner portions.

17. A wing-in-ground-effect craft as claimed in claim 16 wherein said outer

portions have an angle of attack of from 2° to 6°.

18. A wing-in-ground-effect craft as claimed in claim 16 wherein said outer

portions have an angle of attack of from 3° to 5°.

19. A wing-in-ground-effect craft as claimed in claim 16 wherein said outer

portions have an angle of attack of from 4° to 4.5°.

20. A wing-in-ground-effect craft as claimed in any one of claims 6 to 19

wherein said canard forewing incorporates control surfaces.
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configuration has an angle of attack of from7 to 7.5.
16. A wing-in-ground-effect craft as clained in any

wo@p®s0730eé aims 7 to 15 wherein said outer porPCDAB2005/000094

have an angle of attack |less_fhan the angle of 15

attack of the inner portions. 17. A

L, Ng-i n-ground-effect craft as claiyed in claimilg.

Sher i Wi oS st arab &S RS T Aive OBF O RS 1 to 20
of f\Vvﬂg}e?rnts?i&ma?r?win\%ﬂi@"d‘f’ﬁﬁorkﬂé‘r@H@Hé%ﬁfi{;@ﬁa‘tioﬁfaft as

claimed in ailm 16 erein said outer “portions have

an angle of attack of from3 to 5.- 20 19. A

bNOAI wiryéﬁ]um—u%f&féct raft a@IShRIdRe drf) ehgim Jzﬁdms 1 to 20

erein d”outer portions have an angl'e of attac
of fwherelntsaiddmain Rihg Hasamgngle ofr attaolt-affffeen 2° to &Pt as
clained in any one of clains 6 to 19 wherein said
canard forew ng incorporates control surfaces. WO

20 05AQviBg4h-gréinfNdreoidraft d39%4aimekbin2dlainf\ 22 wherein said main wing
W ng-in-ground-effect craft as clainmed in any one of

cl ai hes anangkof afteekerfframidd tedi’n wing is of forward

delta configuration. 22. A wi ng-in-ground-effect craft

as clainmed in any one of clains 1 to 20 wherein said

#8i nAwving-insoand-effgtiecraft ast claisredin ¢lainm22 wherein said 3nain wing

A wing-in-ground-effect craft gs_clained in claim?22
Meragﬁagﬁg@?qrﬁfiﬁt?@\?m@[ﬁq{ﬁ% a‘ﬂ%'a#]gl e of attack of from
3to5 24. Awng-in-ground-effect craft as clained

in claim?22 wherein_said pain w ng , has an angl f
8Pt abk WHIg-inrgiaundreffect ceratisas Clajmgl ilm-@}yoeﬁe%f? P%éms 1 10 20
cr af .cl. aik LI i .0: .
whor SBRi SN BRRRE St ot IETapphiBIGES, okl has a planing
anmphhbll.ous, and has a planing hull. 26. A

W ng-in-ground-effect craft:-as clained in claim25

wherein said main wing incorporates pontoon floats

261 apahgidgtio-gropad-effeciocraétraseoiaingsd in elainh 2&neledrein said main wing

incorporates pontoon floats attached to opposite outer extremities thereof

(ie one pontoon on each side of the craft).

27. A wing-in-ground-effect craft as claimed in any one of claims 1 to 26
wherein said wing-in-ground-effect craft has a single vertical stabiliser

located at the rear thereof.

28. A wing-in-ground-effect craft as claimed in claim 27 wherein said vertical

stabiliser is located atop a first propulsion unit in the form of a ducted fan.

29. A wing-in-ground-effect craft as claimed in claim 28 wherein said wing-in-
ground-effect craft includes at least one rudder control surface located in

the flow pathway of said ducted fan.

30. A wing-in-ground-effect craft as claimed in any one of claims 25 to 29

wherein said wing-in-ground-effect craft incorporates a spade rudder for low
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(i e one pontoon on each side of the craft). 15 27. A
W ng-in-ground-effect craft as clainmed in any one of

W@h@snB30d6t 0 26 wherein said w ng-in-ground- ePEEAU2005/000094

craft has a single vertical sigbiliser [located at the
rear thereof. 28. A wi ng-in-ground-effect craft as
clainmed |n clajm 27 wherein sajd. vertical stahiljser
<) Sk oira S spete sags br HisbSR scheSrr s dpmersed
a  dugigd, thaNyatRIigd whenWh8 Srih G-kt RIHE-Efé &rafk isthfiodts
claimed in claim28 wherein said w ng-in-
ground-effect craft includes at |east one rudder

Nt R OirRpin QURLELrdM ast BRIhEE mPahWHe Bf kil 25 to 30
%ﬁ'etéa\k@ﬁq %ﬁni%\?\n@ng-lrn-grsoung{‘e?f gct }Ilgr aft as _ o
cl ai whdrdin saitywingeinegrouhaieffiecerafione@destaeivether pedpilsion unit in
W ng-i n-ground-effect craft incorporat.es. a, spade
Fudolbe oI Sl s SUBBHS RIS SPe AR08 PRl ea iyl preferably
speeg 1RaAbIRlT aSBirdct@BRAgg! udder being di sposed so as
to be imMmersed below the water-1line when the
W ng-in-ground-effect craft is afloat. 31. A

b NOAT RyBEAHRToGhd-BRECC REf BbSIALERA 58 ABKiRN@eSEribed with
C ai/?‘rs ZIE‘EJto@g% vvhercei n said w ng-igﬁ}figround-effect
cr af teferericadeshadfawinger propul sion unit in 5 the
formof a water propul sion neans extendi ng bel ow said
hull, preferably in the formof a retractable |eg.
32. A wing-in-ground-effect craft substantially as
herein described with reference to the draw ngs. 10



