- 1 - A RETRACTABLE WHEEL ASSEMBLY FOR AN AMPHI Bl AN The present invention
relates to a retractabl e wheel bSassenbly particularly suitable for use in
an anphi bvenoapadke of travel on |and and water. Mre pamtdr20i2051358 t he
retractabl e wheel assenbly is suitable for use in a high speed anphi bi an
whi ch is capable of planing on water. The present invention also relates to
an anphi bi an having such a retractable wheel assenbly. 10

Ret ract abl e wheel assenblies for use in anphibians are known in the art.
These retractabl e wheel assenblies are typically used to lift the wheels
clear of the water to t h ian on water.
Many of these known 1%%%5%&%@?3@??%%%5@%%&8%% co%gglp%gt ed and/ or
provi de poor suspension when the vehicle is used on |and. For exanple,
US5755173 descri bes the use for each wheel of a transversely-extending
singl e arm whi ch swiengse sdpyaimekyt i@hotiidtas |angi tdtdbaalo1axiseof the vehicle.
This resyults in 1 uspension .on 20l and, as .t.here |s t.00_puch
canber c angémgﬁ%%gp aﬂ} gﬂ%’ gdﬁﬁEP ﬁﬁﬁiffbi%éﬂléﬁ%F1 es a’ ?ﬁ]ﬁlng arm
suspensi on. @§ebﬁveémEbﬁ@jd@ﬁﬁér ¥eznger tisut e vwhed rRheértahks si de of the
car | oads UpvdMéLﬁ@s@@WﬂEﬁtn@¢t$ﬂb8f@fQMbdﬁSafﬁﬁﬁp@@&xﬂaﬂﬁuhﬂéﬂlng when on
land. US3755838 al 5 gpeso%' B ALl 1A0.AT Misuspensi.on,. i s, 28agai n
provi des poor road’ di re recen owever, the

appl i cant ha§fﬂéV§1éﬁeﬁ“P@??%%F%HpélWhé@Fhé%§éﬁﬁ¥?é%“?6%eﬁbé8?%“éynem1class
of hi ghispeed anphi bi ans having at | east one retractabl e wheel and which
are SOcapable of R.30L0a,00 WALE'.. 1N LElIACLADL:G whsel Avsepbl i es i ncl ude
retractabl e suspension assenblies and provid or nproved suspensi on and

t hus road harddihg ™ wheh 3 he &ﬁﬁﬁ?HﬁéﬁﬂF§b6%éW§?bdw6%WFéﬁﬂf”?SThe remai ns,
however, a neggitdlliynpeaVeo an ft hesewdd1er cbdalr ée&maamabkeumheehmassenbl|es

by provi di ng 4,057 G256 PXIPLL tahoh L1 85 AL el f EOad canah! I Ly Tor
use of a_high speed anphibian on and. The need to retract and protract

wheel a%%enbﬂﬁ@@lI@FFﬁﬁFﬁnlﬁ“ﬁeﬂﬁﬁﬁér“Fﬁétaﬁﬁﬂ HEAPT i OR & PPees of

suspension when the vehicle is used on land. For example,
US5755173 describes the use for each wheel of a transversely-

extending single arm which swings upwardly around a longitudinal

axis of the vehicle. This results in compromised suspension on
20 land, as there is too much camber change on bump and on rebound.
W002/16152 describes a trailing arm suspension. This gives zero

camber change to the wheel when one side of the car loads up
during cornering. This provides for poor road holding when on
land. US3755838 also describes a trailing arm suspension. This

25 again provides poor road holding on land.

More recently, however, the applicant has developed
retractable wheel assemblies for use in a new class of high speed
amphibians having at least one retractable wheel and which are

30 capable of planing on water. The retractable wheel assemblies
include retractable suspension assemblies and provide for
improved suspension and thus road handling when the amphibian is

operated on land.

35 The remains, however, a need to improve on these prior art
retractable wheel assemblies by providing increased flexibility
in terms of the off-road capability for use of a high speed
amphibian on land. The need to retract and protract wheel

assemblies reliably in a manner that can deal with extremes of



- 2 - nornal

and/ or heavily | oaded anphi bi an,

and shock |l oading with off-road use, particularly in a |large
presents significant problens in terns of
suspensi omoperdioe¥@nce, ground cl earance, packagi ng, wePgmGBIBt051i568t i on
and also in terms of how the 5resulting power transm ssion pathways and
steering can be effected. The present [nv?ntlon provi des a retractable
wheel assenbly whose geonetry is such tha

10protracti on can be achieved so that that forces received via the wheel
the protracted position are transnitted al ong an overcentre pat hway whi ch

an overcentre action upon wheel

in

actual ly serves to u&gqmgg %eg ghcgtractable wheel enbly protracted

with full suspenS|on capabi

conproniS|ngJ@heeIBWﬁ@@FEPé#%aé@¥%ﬂ @uﬁeb%@h,pS$%@PFn§90FﬁG@PVe function

wher e provi degdopAerRakn Qler hﬁr s§é&hsmeffd’fﬁyn&3 provadetben@Gt as a

Qr avel 8f t he, overcentre ag%ion. In a
ee

nmechani cal end stop t
?ionally be

preferred entfodi .
| ocked ih théﬁﬁvé¥@€nFW@rpb@ﬁﬁﬂﬁﬁ?oﬁﬂﬁﬁéﬁﬁﬁﬁpp?ﬁ*?@é#éh??@éﬁlIy and/ or
hydraul i cal | ysredbeaQver center position of the retraction |ink does not

require, on a relative basis, | arge force to be maintained if such a

- hriesent?”, "yet Pd H€§us%rﬁﬁfﬁout

Iso
as%enbf Can %44

fent! vaengmct fac bUtIle

force is applied in a direction approxi mately perpendi cular to the axis of

the |ink near the PeveteseTher@Por'er aF Sprehg- Foddedayst enfdarerdlldet ent
25 pin, magnethoge Ofeort QG £ O-dMRgNELaCal @&Kr nt0t hek 154 Mbbarwdeyi ce can be

r%gleacc%f n canl Qe %ggl éve(ansé %ﬂ’la@ t@%gr%lilflcleg %Cel\; r&e lép(%il t I ve

| ocki ng nechani sms. Accordingly, in a first aspect, the present invention

enpl oyed, i n

30provi des aVF@F%a%té%?é”ﬁh@%ﬁe%ﬁﬂﬁbF“¥¥a€ktﬁﬁ?%@¢é§%éﬁﬁ%¥aPor an anphi bi an

conpri si ng:
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overcentre pathway which actually serves to urge and keep the
retractable wheel assembly protracted with full suspension
capability (if present), yet does so without compromising the
wheel retraction function, steering or drive function where
provided. A bar or other such member may be provided to act as a
mechanical end stop to limit the travel of the overcentre action.
In a preferred embodiment, the retractable wheel assembly can
additionally be locked in the overcentre position, mechanically,
electrically and/or hydraulically. The overcenter position of
the retraction link does not require, on a relative basis, a
large force to be maintained if such a force is applied in a
direction approximately perpendicular to the axis of the link
near the pivot. Therefore, a spring-loaded gate feature, detent,
pin, magnetic or electro-magnetic lock or other similar device
can be employed in place of, or in addition to, a hydraulic or

other positive locking mechanisms.

Accordingly, in a first aspect, the present invention
provides a retractable wheel and/or track drive assembly for an
amphibian comprising:

a retraction linkage movable between a protracted position
and a retracted position;

an actuator for moving the retraction linkage between the
protracted position and retracted position; and

at least one wheel and/or track drive, wherein:

when the retraction linkage is protracted then the

retraction linkage supports and/or holds the at least one wheel



a retraction |linkage novabl e between a protracted position and a retracted
posi tion; an actuator for noving the retraction |inkage

bet ween tWwe 28Bpr7ei48act ed position and retracted positi oRCTAOBEIOSIZSASt One
wheel and/or track drive, wherein: when the retraction |inkage is
protracted then the retraction Iinkage_ﬁuppprts and/ or holds the at | east
one wheel - 3 - and/or track drive in a ground engagi ng position for use on
| and; the retraction |linkage conprises at | east one conponent or
part or portion thereof that passes through an overcentre position on
protraction to.prevent, forces received In.dse via the sat, least, gpe wheel
and/ or track driVve fromacting toretract®thed Fetraction 19 nkage™™’
Preferably, when tthe ¥&treaetdrohitiagkaegerr ssasett detetd arlkerrrrkecrterract i on

| i nkage suppqiat-s @ngberidiolidsbharat jeast wheugDwhesleraad/ier track drive
nanon ground. endaging position for use onowater. ..o .. (LPreferaply, the
retractabl e Wh&el And/ df °tT &k Urive asse (1y further conﬁ?ises suspensi on
means. Pt ef eradbl§astt hee 19ses peASIORT ABaRsiTS TAPs GCE 81T 4ot Eilectartde
protract abl e uposcrachuatnkeqme of the actuator. Preferably, the suspension
means is a spring danper strut, a torsion bar and danper, a hydropneumatic
unit and/or a gas or air spring and/or any hybrid thereof. 20Preferably,
the actuator is a H¥péeraly c,vhehedter Fetrands or prewratd ¢ eagrdrat oreand/ or any
hybri d t her edfhe retraction linkage supports and/or holds the at least one

10 wheel and/or track drive in a non ground engaging position for

use on water.

Preferably, the retractable wheel and/or track drive
assembly further comprises suspension means. Preferably, the
15 suspension means is also retractable and protractable upon
actuation of the actuator. Preferably, the suspension means is a
spring damper strut, a torsion bar and damper, a hydropneumatic

unit and/or a gas or air spring and/or any hybrid thereof.

20 Preferably, the actuator is a hydraulic, electric and/or

pneumatic actuator and/or any hybrid thereof.

Preferably, the retraction linkage comprises an upper

control arm, a lower control arm and a suspension upright.

25

Preferably, the retraction linkage further comprises a
retract arm.

Preferably, the upper control arm and lower control arm are

30 wishbones.

Preferably, the retractable wheel and/or track drive
assembly further comprising locking, holding and/or urging means
to lock, hold and/or urge the retraction linkage in the

35 overcentre position after protraction.

Preferably, the at least one wheel and/or track drive is

retractable and protractable about an axis or axes each generally



Preferably, the retraction |inkage conprises an upper control arm a |ower
control armand a suspension upright. 25 Preferably, the retraction
| i nkage fwiOt2hev17e38pri ses a retract arm PPIafB2n etlsy3sst he
upper control armand | ower control arm are 30w shbones. Preferably, the
retractabl e wheel and/or track drive assepbly further conprising |ocking,
hol di ng and/ or urgi ng neans to lock, hold and/or urge the
retraction |inkage in the 35overcentre position after protraction. - 4 - or
substantially perpendicular to the axis of rotation of the wheel and/or

track drive of the retr gtable eel or t{ack drive Q§§enbk%. 5In a further
or substantia .perpendicular to the a l%yof rotation the
aspect, the presen I'avent i on provi des an anpﬁl i-an conpri sing one or nore

of the retractabl erdhereltrapd/corve rdckhdrpvecassenbheées castwet 46rveh herein
Preferably, oneees1,/0re of the at | east one wheel and/or 10track drive may
be retracted above the water line for use on water, and at | east a portion
of the one or nore at | east one wheel and/or track drive is protracted
bel ow t he | ower nost® paftrtber tleetul Fhf orete onvdraher rrSPrdterabl y, one or
nore of the afwpheasth enervbeel ocandkokodd ack ndr tate abByb1bewHLLr acd/ed above
the | owernost_part of the hul.l for Qn water, and at least a portion of

a 8¢
the one or nore at [east one wﬁég1sand?or track drive is protracted bel ow

the | owernost part of the hull for use on land. 20 Preferably, the
at | east one wheelrrangf0nyi raekodmiove drstrhetatacdahl enaandeqr ahd act abl e about

an axi s pr axes gach.general Ly or.sybsiantial Ly, parald el tQ.a. ongi tudinal
axis of the anpﬁlblan.

water, and at least a portion of the one or more at least one

wheel and/or track drive is protracted below the lowermost part

of the hull for use on land.

15 Preferably, one or more of the at least one wheel and/or
track drive may be retracted above the lowermost part of the hull
for use on water, and at least a portion of the one or more at
least one wheel and/or track drive is protracted below the
lowermost part of the hull for use on land.

20

Preferably, the at least one wheel and/or track drive is
retractable and protractable about an axis or axes each generally
or substantially parallel to a longitudinal axis of the
amphibian.

25

Preferably, the amphibian further comprises a prime mover
and a marine propulsion means and when operated in the marine
mode the marine propulsion means can power the amphibian to a
speed where sufficient hydrodynamic lift is achieved for the

30 vehicle to plane.

Preferably, when the amphibian is operated in the land mode
it can be driven in any available driven wheel configuration,
including one, two, three, four, five and six wheel drive or

35 track drive.

In a further aspect, the present invention provides a

retractable wheel and/or track drive assembly for an amphibian



25 Preferably, the anphibian further conprises a prinme nover and a
mar i ne propul sion neans and when operated in the marine node the marine
propul si oNOreEMII23&N power the anphi bian to a speed whePeTAH2Hi 2156358
hydrodynam c |ift is achieved for the 30vehicle to plane.

Preferably, when the anphibian is operated in the |and node it can be
driven in any available driven wheel configuration, including one, two,
three, four, five and six wheel drive or 35track drive. In a further
aspect, the present invention provides a retractable wheel and/or track
drive assenbkxmfor an nphigka?o S suggﬁggtgalkﬁ set forthtgnd

- - a%
. stantlﬁl V. @S5S th and des ere with reference
descri bed herein"wth reference to or as Shown in e ‘accomnpanyin

drawi ngs. | n & parter gspectaccelrenpiesdntvinggenti on provi des an 5anphi bi an
conprising one or nore of the retractable wheel and/or track drive

assenbl i es substan%jgl%xtggrégte&prggeangsglscridiopegegﬂkgﬁgh reference
to or as shown in the acconpan§|ng raw ngs. 10Pref &r Fed” enbodi ments of the
present ¥ nvermPhiPRR| Forpans B desori B by thayr Bt aekars €rssal et h
reference to drhex accosapaRyig cdr AiMsP@s.ial Ny WRI 64t forth and Reguf&ek IS a
schemati ¢ front ol evation view of 2 retractabl g wheel agssenbly according to
the present invention in 15a prdfrac?eﬁ position wheel fhot’ shown for
clarity); FiJfeg*®si-s a schematic plan view from above of the retractable
wheel assenbly of Figure 1 in a protracted position (wheel not shown for

clarity)y, Figure 31,4 SChemmtl&. sl de glevation Yiew:ef fhe noy be
described by way of example only with reference to the
accompanying drawings, in which:
Figure 1 is a schematic front elevation view of a
retractable wheel assembly according to the present invention in
15 a protracted position (wheel not shown for clarity);
Figure 2 is a schematic plan view from above of the
retractable wheel assembly of Figure 1 in a protracted position
(wheel not shown for clarity);
Figure 3 is a schematic side elevation view of the
20 retractable wheel assembly of Figure 1 in a protracted position
(wheel not shown for clarity);
Figure 4 is a schematic front elevation view of the
retractable wheel assembly of Figure 1 in a retracted position
(wheel not shown for clarity);
25 Figure 5 is a schematic plan view from above of the
retractable wheel assembly of Figure 1 in a retracted position
(wheel not shown for clarity); and
Figure 6 is a schematic side elevation view of the
retractable wheel assembly of Figure 1 in a retracted position

30 (wheel not shown for clarity).

Referring first to Figures 1 to 3, there is shown a
retractable wheel assembly 10 (wheel omitted for clarity) in a
protracted position for use in an amphibian in land mode. The
35 retractable wheel assembly 10 can be used for steerable wheels or
non-steerable wheels, for driven wheels or non-driven wheels, but
for the sake of simplicity is shown here in the context of a

driven but non-steered wheel. Suspension is provided by way of a



20retractabl e wheel assenbly of Figure 1 in a protracted position (wheel

not shown for clarity); Figure 4 is a schematic front el evation view
of the revoaoctzabaswheel assenbly of Figure 1 in a retrCraB2praI51358n
(wheel not shown for clarity); 25Figure 5 is a schematic plan view from
above of the retractable wheel assenbly of Figure 1 in a retracted position
(wheel not shown for clarity); and Figure 6 is a schematic side elevation
view of the retractable wheel assenbly of Figure 1 in a retracted position

30(wheel not shown for clarity). Referring first to Figures 1 to 3,
there is shown a retractabl e wheel ggs%ra‘ol ga ommglt egl for clarity)
in a protract&d posriion For-ise" i°%h ah arrp he

35r et ract abl ewshewd aa@%felﬁbpqﬁum@teaﬁtb‘et used Spern%tseertabreaﬂwheleﬁ@gor

non- st eer abl est\arheelfer é?@r‘fﬂpi’éi Vene Wheelis a0r (ensihuny ethoshesd s, phwk for the
sake of sinplicity. | hown here in the context of a driven but non-steered

wheel . Suspension i°s %roaf\ﬂjﬁnegdpﬁwer Vot TaTi Y "S5 pF T hg danper C'suspensi on

strut 609 butthrayaeaR es Ry s ?etﬂaehfmtﬁﬁ%%ea@ealh@ﬁserebhéam| c strut,
gas spring stiauk. OI‘ThaI Errlsrprmdwgrsrﬁaryutalscf eroexanpher dheramphi hhame( not

shown) i ncl udes ?jh noyer for ptovidin oyer where required to drive

[o) 1on unlt or pPro iol l1an on water
one or nore dof bthe wheel's su OFI)’ ed on eac retracta I'e whee assenbly 10

on | and. The @efnEordYers ﬁaf;ﬂtaloéso COPBRATE8 PowrePusoen erdry Bra dar ithe
propul si on unisoméOinepropekd ingub heranphiobj ameanstsat esie, Thanwberl) (not

shown) g rotatablyconngeied Lo, a,susnens! on, uar Lo, 20 (Saueties L er med

a hub carrier en steerab nuc via a whe hub
suspensi on urﬂ“rdg%‘t pzﬁo%yac%n?%tteduﬁﬁetﬁqeeﬁl&b?ﬂr%re\%t%%Iay HoRect ed to the
out board end w@htas uprpezro contar plvar ns AQnvi & sacpivabudB enank aisecond | ower

end 22 distal,ffom.t %cﬁf'ﬂ erUQ}?(?rzzreS%f %ﬁoxﬁ%@dp&%'gﬁ w}%él 3519 &wheel hub
ee

50 for recervrng a etween th irst upper the 15second
| ower end 22,FFheeEiEpensi Bifedpr ikFht 20 ths fﬁrr\?bt%?ﬁ/ eé‘én?r‘e@f“édtkteo t he
out boar d5 end ekohowerecentrod, andsu3dfensian pipvosis P9.isThevatpper and | ower

control arns C%Qne&%dcé‘@ t%ék&t%gé{roﬁ‘éh& aol%' ?ovieqr Mn a0 Jr‘?nr sxanpl & JIRy
preferably take the form of w shbone shaped arns (bifurcated) wth the apex
of each arm P9. The upper and lower control arms 40, 30 can take any

suitable form, and for example may preferably take the form of
wishbone shaped arms (bifurcated) with the apex of each arm

20 connected to the suspension upright 20 via the respective pivots
P8, P9. The inboard ends of the bifurcated upper control arm 40
are pivotably connected to the amphibian (not shown) wvia pivots
FP7, FP1l7, and the inboard ends of the lower control arms 30 are
pivotably connected to the amphibian (not shown) via a pivots

25 FP3, FP13. The upper control arm 40 is shorter than the lower
control arms 30. Pivots FP7, FPl7 and FP3, FPl3 are fixedly
located in position on the amphibian, save for rotation about
their pivot axis (i.e. are free to pivot, but not free to undergo
any translational movement). A hydraulic actuator 70 is provided

30 to effect controlled retraction and protraction of the
retractable wheel assembly 10. The non actuating end 72 of the
hydraulic actuator 70 is pivotably connected to the amphibian
(not shown) via a fixed pivot FP2, while the actuating rod end 74
of the hydraulic actuator 60 is pivotably connected to a first

35 leg 82 of an angled (cranked) retract arm 80 via a pivot P4.
Fixed pivot FP2 is fixedly located in position on the amphibian,
save for rotation about its pivot axis. Angled (cranked) retract

arm 80 comprises a central fixed pivot FP1l fixedly located in



20 connected to the suspension upright 20 via the respective pivots P8, P9.
The i nboard ends of the bifurcated upper control arm 40 are pivotably
connect edwbaotdug2zasphi bi an (not shown) via pivots FP7, PPIGB2ards1356

i nboard ends of the |ower control arns 30 are pivotably connected to the
anphi bi an (not shown) via a pivots 25FP3, _FP13. The upper control arm40 is
shorter than the lower control arnms 30. Pivots FP7, FP17 and FP3, FP13 are
fixedly located in position on the anphibian, save for rotation about their
pivot axis (i.e. are free to pivot, but not free to undergo any

transl ati onal novement )t.h A rp%dgaul ic_act uat or t7.0 rli S (prtovjc ded 3t0t o effect
control | ed rétFactioR" and Protracti on of t he fet¥adtabl &“Whadt™ assembl y 10.
The non act uatiipg ddae 72cefid tlhe Hy dratiley aoroatted 7O ths pirgotaldl gt

connect ed to drResgphi RindBr (NebesNOWNY et as @ vi b Xegiphvot . FR2. whiithe the
actuating rod end 74 of the hydrayl ic actuator 00 is, pivotably, coppected to
a first 35leg 8501 "an ang]ilec} tlcran e Fet ract " arm80Vi % a pivot  P4.

Fi xed pi¥ot PP?ef soppxedeyn|Becated Pivgrosit ilondo eerreanphithban, save for
rotati on abowutbbt&Pppved: axithanAghed iehankedyodsetrackrar me8bhLonpri ses a
central fixed pivot FRL fixedly Located Ln, - 7.; Rosition onethg anphibian,
save for rotation about its pivot axi’s, and a secon ﬂeg -7 pi votally
connect ed t o WResSiApERPIENHPOPORE W SpTithg eRiperdisRspesPorFisPrirue0 via a
pi vot P6. Thesospsy, ngrdanperr SUSPRRSheN Bk W 160 1conpitises @ashbevrbnend
connect to the 5l nt rm30 vi L vot Q Locat er to

t he out g(gard u&lgbt © \3‘;{%%% tc{?%'lto ]heg i ooél\rédglbs%\?g%lSO%FE’g%ItSFE’%%%SE gt}ﬁg% ower
control arm 30. *THecapperiahdhrower tvhProvidar aredddevelg, ot Ke2duspensi on
upright 20 angdithe; spriing.damperi®Uspenshenhsticderb6: MBYor ithipr ef erred,
toget her T or m.3,doubl e, i SRRORE SHsPeNahon, LAUNL: o OS2,y doubl &

W shbone suspension units are we nown I n roade only goi ng vehicles and
provi de good FPeGel’s BFIY SSRGS B rige abiFRiPyAY THe Fiitfe tRabrdlVitAg @

char act e i st i esifeftabhé s ikayout/ oargoweddrnknown caeand 1 0 ccanaigcadaptied or
tuned to the gpecifi g%ga%qgitryenents of the anphibian, in order to provide a
15confortabl e ride and/ or good cornering capabilities, and/or good off road
capability. The retractabl e wheel assenbly 10 has a retraction

| i nkage arrangenemthewdtclacean er wigied| ysSuppord bdre asuspensicenlikabei N a
20protract ed posjdd.Qn. t.9;allQw Lhe suspepsion,uni ko ta;funghion, when the
anphi bian is operated on | and. The retractabl e wheel assenbly 10 is further

oper abl &'t o rRECFEATSE RO EEPRASI B Clnt® ArHITGS I K thé whEEr a5 <8fbl y when
t he anphi bi arthiesarapebadreds ospemater on2&nAl. | e tdreaptadeswilRl, FP3, P4, P6,
FP7, P8, P9, éégéé%f%ngo is further operable to retract the suspension unit
along with the wheel assembly when the amphibian is operated on
water.
25
All of the pivots FPl, FP3, P4, P6, FP7, P8, P9, FP1l3 and
FP17 allow for relative rotational movement of the attached
members, generally in substantially the same plane or parallel
planes. Further, the pivots FPl, FP3, P4, P6, FP7, P8, P9, FP13
30 and FP17 rotate about axes each generally or substantially
parallel to a longitudinal axis of the amphibian. This
arrangement provides for wheel retraction about a longitudinal

axis of the amphibian.

35 A wheel, when attached to the wheel hub 50, is therefore
secured to the amphibian via multiple points FPl, FP3, FP1l3, FP7,
FP13, FPl17, at least some of which are spaced with respect to

another along the longitudinal axis of the amphibian. The



FP17 allow for relative rotational novenent of the attached nenbers,
generally in substantially the sane plane or parallel planes. Further, the
pi vots FRYQ 2pP37284, P6, FP7, P8, P9, FP13 30and FPl7 r eCatGB2alrmst3saxes
each generally or substantially parallel to a |longitudinal axis of the
anphi bi an. Thi s arrangenent provides for wheel retraction about a

| ongi tudi nal axis of the anphi bian. 35A wheel, when attached to the wheel
hub 50, is therefore secured to the anphibian via nmultiple points FPl, FP3,
FP13, FP7, FP13, FP17, at |east sone of mhich are spaced mﬁth respect to

anot her al ong the | ongi t udi axi s_of hi bi.an. Jesulting
wheel ret rac'?rlegnFas ‘%%ﬁ St r]Cr"jﬁtelroélf S?Seemcoﬁfl ggre o CoPﬁl ure% “he forces

experienced byibﬁ@”WhﬁéifEVEﬁ5EFP%W?D@%QHYd@ﬁdW@*@n%W%heﬁ<é§e¥%¥bd on | and.
S5QOper ati on ofcdhber wheelnhehetsactiOrnassenbly 10 will now be described. Wen
the anmphibian is operated in a |land node (including entry into and egress
fromthe water), the wheel retraction assenbly 10 10is in a fully
protract®d positi direastishonn tha Fieglresriction3asgeabivhiléhviHerohéel 100 (not
shown) is ingeptacu.with a road or other ground surface. The hydraulic
actuator 70 is extended and | ocked in position, hydraulically or

mechani cally or both, so that the wheel retraction assenbly remains in an
‘overcentre' "Spodict pPEMLCLAR tihecRArat rdhdred FOditdden (SidWAL N SFigure 1,
there is ill w&&bar@de@rq&@off@ctw waeat)r,ethd nee&P rdefddredn by sambiyneo whi ch

I nter 56?(?}5 the ¢entr %‘h Ifggtraglc%&tpolszftllo%fag he 6%(‘%' ef {granked); retract arm

80 and e pivot point | ower end t he spring danper suspension
strut 60. PivétcPaghat "tereé tippércerrgowt 29tﬁb0§b¥¥ﬁg Hanpercasuspensi on strut
60 can be seeﬂhbﬂghaUﬁjpﬁSS£ﬁathnﬁughxhhel@kmtﬁa@ﬂedoGen&&%nhaﬂanEP and on

to lie on an %‘éﬁé&%%ﬁ%&&? 9%]_5 g?? ﬂja&rﬁ m%UaaYnl%QlfJ‘%r%’oetﬁlceé‘ére side of

the protracted centre such (not shown) may
be provi ded ttélaécftheagh%‘?lné%W§ﬁFb%ﬂ aéﬁ%l“béi’dbemlabn? i e Z'BE’?I"ECGPF%?/eI of the
over centlf e agidsotiionl.n trhicBe pasttd@rgd peadsorexperdi enceduby andnddeansf err ed

fromthe Vmeeilllgymttgg aogrg‘!]:edcted centre line CP defined by a line which
intersects the central fixed pivot FPl of the angled (cranked)
retract arm 80 and the pivot point P10 of the lower end of the
spring damper suspension strut 60. Pivot P6 at the upper end of
20 the spring damper suspension strut 60 can be seen to have passed
through the protracted centre line CP and on to lie on an
overcentre line OC spaced laterally on the overcentre side of the
protracted centre line CP. A bar or other such member (not
shown) may be provided to act as a mechanical end stop to limit
25 the travel of the overcentre action. In this position, loads
experienced by and transferred from the wheel mounted on the
wheel hub 50 are transmitted via the suspension upright 20
through pivot P9 and on through the lower control arm 30 via
pivot Pl0 to the lower end of the spring damper suspension strut
30 60. The spring damper suspension strut 60 is constrained at its
upper end by pivot P6 located in the overcentre position of line
OC, thereby resisting axial movement by virtue of the mechanical
lock provided by angled (cranked) retract arm 80 which is held in
place by fixed pivot FPl. Rotation of angled (cranked) retract
35 arm 80 about fixed pivot FPl and pivot P4 is resisted by virtue
of a hydraulically locked hydraulic actuator 70. Hydraulic lock
of the hydraulic actuator 70 is achieved by shutting of
inlet/outlet valves 76, 78 to prevent hydraulic fluid flow in a



wheel hub 50 are transmtted via the suspension upright 20 through pivot P9
and on through the | ower control arm30 via pivot P10 to the | ower end of

t he spri myodargpee3dguspensi on strut 30 60. The spring daoparB2eLeH3¢EIs8i on
strut 60 is constrained at its upper end by pivot P6 |ocated in the
overcentre position of |line OC, thereby rg5| sting axial novenent by virtue
of the mechani cal |ock provided by angled (cranked) retract arm80 which is
held in place by fixed pivot FPl. Rotation of angled (cranked) retract
35arm 80 about fixed pivot FP1l and pivot P4 is resisted by vi rtue of a
hydraul i cal 1y, I Or?kmegm %aul |nc act uat or £ ! fH¥dr auI | I Or%kl dt e hydraulic
actuator 70 is gchlaev%d Yo Shdt ting ot rI“eot vaI Ves 78] 78%t o

prevent hydr agichenifcldi dlifeFpwerepheanicad -plkndquﬁialr?me?t,c BPut Ty suitable form

of lock may heecepqioyeshs(ieidh oreghantcalri @l echi qm@m@mi @;@Js, n@ﬂln magneti c,

etc.). The overcenter p05| i.an f t he rgtractl on §" d es not
/ tlve 15, for e ain a
require, on a refative basis arge force e msun aine such a

force isdapplived ¢ rfoac?jllﬁe@ﬁﬁleﬁd alﬁlpﬁd&%rﬁﬁt@nyalﬂéfroﬁemﬁeéml ar to the axis of
the |ink nearpet-pendaicvoir P6.tnEhexef oresnea1 s nbgr lkaadedogate feature,

detent, pin, 1malgngtlc or_el ect ro negnetic_ lock or other simlar device can
be errpl oyed in p?zféfg of ,”For" deéi ion te%t a’ ec‘fr aul ifc” ormagt?'uer p05| tive

10l ocki ng necﬂ%&ﬁiwaﬂﬁélac]t%ét%? cEapr é&@Héyf 6?/‘@@@0%@ Phi ¥rleyee Hihen t he
retractabl e wheet andéorint s@ckieh inee assenhliyci & ethdepopiateacted into, or

retractgg fr %’E‘ck%é Sm'egﬂ‘aqu%fn‘ga%é‘ga&% Oﬁ' QQ? eHQ"‘P ercoRF tﬂﬁér aer'lt the

act uat or cannot tion to mantaint orce ulic pressure
were | ost), tvﬁlénd"é”teeﬁ?trf‘sﬁ%?:lﬁaﬁ?%erh et/ o6t Wkemv\?a?%?ﬁ“bﬁé&tsu?@(}@f
enpl oyed) wi ldroaBdditai immtsufdd ecertctborcent otal 1ow 6ﬁlflatgllﬁgl@d>sﬁ)pﬂfnatl on on

land. The non,actyat %F%h%ngvezlg ole %quamégr@a%'nbg %EH&%OEO mQ1 hSaifdl xed in

position (but pivota virtue of 1ts connection to anp i bi an (not
shown) via piWét Fp2e (fhiol elﬁ Redzet hati s ted v ertd 12074 BlFe tdﬁéerl*fydraul ic
act uat ons 60 irgcpanvigihabdry cesmneat 86 1Eandeean enBY emphoteh Mgi1af maxitakn

extensi on a”dsurf‘ﬂélae%fc' Por})ceté)o %*ﬂﬁovf c5§élnlu@<9 o%%rQJlo%”QA ad.4 T apked), retract

arm 80 via pivot ) such, all bu rebound 1s transmtted to and
att enuat ed byaCFH%tJé‘ﬁr ?rﬁjg Tdatipéhe Wgﬁ%‘ffsll oﬁCtélPFﬂ‘f 80° TH&T e€ei ved forces
act al ong t heo25t angilbwudichabtadxés bef vitheesor iing cbanpeariosuspensi on strut 60,

which at its Ay {BH%la‘i”?’ndts s}t?évﬁﬁe\‘}ilat B‘i‘@étd%é‘”qqh(}?f‘e the overcentrg,shde, acting
to urge_the retractab assernb % tlurt er overcentre and not in a

directi éh whi éhogetéll?shifd&aflbjrccéchuart@fr F on V6 e “HHEEF ©F EPACTFoN
assenbly. A baweoin other osuctiaimesdrens {mmotn@Gshovm)omay ocbeheprrovitdedst o act

as a mechani C@' o?rhqlg§£<9gc£9nkleidm Jetract arm 80 via pivot P4. As such, all

bump and rebound is transmitted to and attenuated by the spring
damper suspension strut 60. The received forces act along the

25 longitudinal axis of the spring damper suspension strut 60, which
at its upper end is biased towards and on the overcentre side,
acting to urge the retractable wheel assembly further overcentre
and not in a direction which seeks to force a retraction of the
wheel retraction assembly. A bar or other such member (not

30 shown) may be provided to act as a mechanical end stop to limit
the travel of the overcentre action. As the amphibian is driven,
the suspension unit acts in a known manner. In bump travel, the
wheel retraction assembly remains locked in place in an
overcentre condition, providing fixed inboard pivot points FP3,

35 FP13, FP7, FP17 for the double wishbone suspension unit. The
wheel will be urged upwardly by the bump in the road or ground
surface. Upper control arm 40 and lower control arms 30 will

rotate upwardly about fixed inboard pivot points FP3, FP13, FP7,



the travel of the overcentre action. As the anphibian is driven, the
suspension unit acts in a known manner. In bunp travel, the wheel

retracti omoaseertpd4g renai ns | ocked in place in an over ceaTrGB20Mdi3sBon,
providing fixed Inboard pivot points FP3, 35FP13, FP7, FP17 for the double
W shbone suspension unit. The wheel will he urged upwardly by the bunp in
the road or ground surface. Upper control arm 40 and | ower control arns 30
will rotate upwardly about fixed inboard pivot points FP3, FP13, FP7, - 10
- FP17. Upper control arm40 is shorter than |ower control arnms 30, so that
t he upward n of t he eel re sults in a, maII canber change of the
wheel towar ggF\éggelhu cfontm mt4he Sar?%ﬁltbl ah, R And Thi "€ Ei° ?is r“%ad/gr ound
hol di ng. The @pr?%qhé*armérurﬁ@mépmﬂﬂ@fﬁ stridte Gﬁ)eqlsrmlﬁﬁam ¥ eorpr essed
during part hisapet rA¥Rls c@Nche @8dSt Sovtal}@suem/\@ﬁgoalmvgf@nbf(ﬁhet he wheel to
keep the wheel %gbl n contact vvléhrtohg rc())gtd/g;1 nd. 1t w rin reC| at ed,
therefore, that duri hg rburrpstravel i ghe retrac ao[ble act go(f1 he wheel
retractidn asSEeRpI g op ssUrgE ke 18t Rt omalvy CorRTd s te PGt P@l’r’F 8FMR he

suspensi on unirhvis, ReE akfect ede hywhhe n@bierheinttyopfthtah/aleMe@J kgt rraet i on
assenbly to retract, the | i rine q15Referring next to Figure 1
and Fi gures qu% f%o theTe %act?%n%ofr%aﬁ v@neel (not shown), wll be
described. The retraction is actuated by contraction of the hydraulic
actuator 70 al ong dtheinr newadoadt cated dnar&i@ur ecnhtbyu:Suppbyriong- peessur i sed
hydr aul :(1& il Uc'% E rac+ae}§/°§'£tl%£} HOL Ee 7w%egpldre%l LLaw ng, hydraulic, %gf&“' dto
escape fromi nl et out I et port S'hce “the hyd dradli ¢ actuator

securely atta%,tﬁétl"ftaéyt k?élda‘hl‘t?mfbil%icr’robyoﬁ &S f5uRBer PV ot 1EP2S "Phe retraction
urges pivot PRargeneral|ohet awandg dfi xed \pe¥DtreERZtithenspenaty P4 provi ded on
the end of t S of . Le cranked) retract arm80 is therefore
rotated 25d0\r/}%vtvg%£cﬁ tﬁhgﬁg‘e?% glar gls Ilg%q%l cated by the arrow in Figure 1.

Angl ed (cranked) retract arm 80 itself thus rotates counterclockw se around
its centsal fixed pifwotingPlesdfti xedliyutooated Aigupesiticon, othet he anphi bi an,

as does second.|eg 84 hieh Jisel nburhphyotakl hcamnashed toythe upper end
of the spring danper 30suspension strut 60 via the pi vot P6. The upper end
of the spri ngreaé?ﬁféto“st?sﬁé K156 ¥t FAETE0T 1Y phl ted Y Heer &t 137t H6ar d ar ound
an arc as indiccated; bye taheoarinowdtrd Frgatgurk, 1m5shmythgwglasmﬂieed

overcentre pogistion. Pﬁflgr{?o qqmgmuw& L,phoakd, and, upwar ds,q Ryl 1d ng via the
| oner end of the spring da 355uspen5|on strut 60 connected to the | ower

control Z4rm W a4 ﬁ%caé’evﬁfomPi”(’)letLBWtc%?ﬁtr of - armi 30 ths Fotat'ed cl ockwi se
(in real termtubutr antisckookwlseatascishiown tihe &igubeanl bduget 6itdd bei ng an

el evation vi %IYVBE Q:‘@Zt, h@lef EQ@acQIoJ lﬂ?g@émmmpd @@)gé%res_)yﬂ@ Hﬁ(aQQS fixed

pivot FP2. The pivot P4 provided on the end of the first leg 82
of angled (cranked) retract arm 80 is therefore rotated

25 downwardly and inboard as indicated by the arrow in Figure 1.
Angled (cranked) retract arm 80 itself thus rotates counter-—
clockwise around its central fixed pivot FPl fixedly located in
position on the amphibian, as does second leg 84 which is in turn
pivotally connected to the upper end of the spring damper

30 suspension strut 60 via the pivot P6. The upper end of the
spring damper suspension strut 60 is pulled laterally inboard
around an arc as indicated by the arrow in Figure 1, passing
through the overcentre position, before continuing inboard and
upwards, pulling via the lower end of the spring damper

35 suspension strut 60 connected to the lower control arm 30 via the
pivot P10. Lower control arm 30 is rotated clockwise (in real
terms, but anticlockwise as shown in Figure 1 due to it being an

elevation view from the front of the amphibian) around fixed



pi vot points FP3, FP13, and in turn, via the pivot P9, lifts suspension
upright 20 whose notion is dictated al so by the upper pivot P8 at the

out boar d wocdorit7eqager control arm 40. Upper control ar mP¢0/GRIEN5$358

cl ockwi se (in real terns, but 5anticlockw se as shown in Figure 1 due to it
bei ng an el evation view fromthe front_of ,the anphibian) around fixed pivot
FP7, FP17 in an arc as indicated by the arrowin Figure 1. The cl ockw se
rotation (in real terns, but anticlockwi se as shown in Figure 1 due to it
bei ng an el evati on view fromthe front of the 10anphi bian) of the upper
control arm40ad|ower ont.ro arm 3 carrlesthess nsi upright 20
and wheel upwardry°and i'n oanttrP a2 1Pt a%urn’ He Hov lvol% Bg’f Sit %g wheel is
substanti al | wuaselﬁlorltunrsglﬂwét@tpsarmm@ p}svét-cm.edl\bkse, byprherunrer
retraction (igivefaapade bitdbhed watiess ,up}tDé]:e cSPIdgadanper vpPgspensi on strut
60 tends 15 lo exlpand AsS th% well%hgmse Dr? anphcl bi an |§ taken off the
wheel . The expanS| oA" Of 't h& SPFi suspenS| O SFFut 60 is linited by
a rebountl st optimbtckshimay Wnrﬁaéh@srealn%@ Famt Fiaed epngeevieimgt h of the
| ower controlviatm:3Q fel atbme ok OcHehenpHipesn)C@nburel £atdm 40s0tcorpl ed with the
relatively |qng-length of the su nsi 20upr i 20, provides for |ong
vertical and |nboar gntarrzfvg ofJl fscg%ré %gte:tadfﬁl e %ntge? asgenb 36/ on
retraction, dlekiitg THethpredint et v @tr detted Eisdvestise waterti aeé of the
anphi bi an, ewaguwhandae deep: Webid lani §1eezﬁp1@yedevarfdoh SheOofNeki fg.chdhe

anphi bi IS eLa,p r t t th eel .

Fi gur es%z' to %@%e}%ggr e(lstg(%ﬁe %ﬁgg %8\#4( g%ezltor act aﬁéﬁ&?%@ leo as]gné%l y in the
fully retract@drpositht oWsPotS 108 e"R5f 9t he Vampshi"be Hn UBTPiRaY e3nd inboard. For
protraction afnitheiwhegle, nbhaept aifr acd ivdBe priecess thst i@acl yatsedr by ext ensi on
of the hydra r o su [ 0 € r jc fluid to
inlet/outl et Lﬂpgg%&g%y%n JH)ow%{%g %ér/aggl % fp’% csfg%%ég)gcg%e d?érj%!m

i nl et/outl et FPEPtI78E THREST et AR LTPEA"DIIGERYS SH%%eélﬁﬁ%&té%b\?é f¥dEssential ly
operatedsin revessed andhtivdighesotbd anheinippers eakerobtt heesyrdeng danper
suspensi on Stillt .40, bElNGepUshed: 1.8t #aklLY: guthaard.anoupg :an 3hacs,

opposite to that 1 ndicated arrow I n Figure 1, and passing through
the protractéd gerftrenq iSher CPoaAnT  8R) tHFotRfITE® & FE* BV Er ceffr &1968i ti on OC
wher e the wheehgtietoracid anwvassentloy asn Bockedtas descrd begraboweol - 12 -

arm 40, coupled with the relatively long length of the suspension
20 upright 20, provides for long vertical and inboard travel of the
retractable wheel assembly on retraction, allowing the wheel to
be retracted above the waterline of the amphibian, even when a
deep V-hull is employed and is cornering. The amphibian is able
to plane on water without drag caused by the wheel. Figures 4 to
25 6 correspond and show the retractable wheel assembly in the fully

retracted position for use of the amphibian on water.

For protraction of the wheel, the protraction process is

actuated by extension of the hydraulic actuator 70 by supplying

30 pressurised hydraulic fluid to inlet/outlet port 76 and allowing
hydraulic fluid to escape from inlet/outlet port 78. The
retraction process described above is essentially operated in
reverse, and finishes with the upper end of the spring damper
suspension strut 60 being pushed laterally outboard around an

35 arc, opposite to that indicated by the arrow in Figure 1, and
passing through the protracted centre line CP and on through to
the overcentre position OC where the wheel retraction assembly is

locked as described above.



The retractabl e wheel assenbly provides substantial |lifting capability. It
may, therefore, in certain circunstances (e.g. if the anphibian is beached
or runs ayoaorx)72338 possi ble for the 5Swheel s to be prot PatiGRLOt120051358t t he
anphi bi an upwards. Since the rotational axis of the wheels is close to
parallel to the ground during the final stages of deployment, the ampunt of
tyre scrub in such a deploynent is kept I'ow. 10Each feature disclosed in
this specification (including the acconpanying clains, abstract and

drawi ngs), may be replaced by alternative features serving the sane,

equi val ent or simlar purpose, unless expressly stated otherw se. Thus,

unl ess expressly stated ot herwi se, each feature disclosed is one exanple
150nly of a generiesestirestdfleeisdatersboy rspmdear sisapuried. Lifviaddi ti on,
all of the feﬁ}pa}sﬂatgli qutorﬁﬁﬂ kﬁbrtegb_sesaacaefritga{ icaacun(sitaﬁ%éédih@ggthe f
acconpanyi ng a abstract an raw n of _t steps of any
net hod or pr oglessrmg%bda scfgbe‘—jcclé11 éjor be'“c ?%I nggqae Pan Ib(l:o mg%l on, except
conbi nat{ ons "Whete tat be 2gotErsed st@mblﬁ téﬂﬂmpﬁe@{aﬂré@aaﬁﬂ/ oﬁlgcteepﬁée are

mut ual |y EXC|ﬂd>$iaUﬂ3naAC&Ql’sdbﬂ@|h¥,wHMéiLé&sd.l:fés%l’ edtpaeabndi gerdns @fouhbhe present

i nvention have been, descr S%ggboovfedealr%m Qhe rmrgn or, yreogct e features
descri bed, il ust?ate ‘and/or °¢l a1 med | ?rhé Fal ns nay be used in

i sol ation or iMsydr PotRPlevhrditnat ikeRE 1av-any 25errbod| ment. As such, any one
or nore feature nmay be renpved, substituted and/or added to any of t he

f eat ur e conbi nat i ons, deseri bed.. jlLusts %heg ng/Qr..el 4l Qergcluggr( the

avoi dance of doubt, any one or nore o atures of any e odi ment may
be conbi ned ataPBIANIER cdepeErateiyerh @ddifFerent BabAGi MENEH B 30any
ot her featur ealaérrfaaawrﬁstﬁf@rmwn@ftrteheare-ﬂb@@hﬂmmérs; or similador exanpl e,

hydraulic aCcFL&QLQ ejgnf%%l . an% gﬂfy S§%eﬁag{§e twg%]er eo?%Ct Hgf electric,

pneumati ¢ and/ or any Simil arI y, the spring
danper susper?é‘ipéﬁssslﬁr tt2t60 %ﬁﬁ‘s’/l%eak%acélwe%tmrﬁaﬁsélﬁﬂdnfss‘lﬁléheﬁ%“pf-%rS| on
bar andiflanpemlgyst enyeryde opressTaiti equiRbti sntand/0higas ftestaiel. SPhHi Ngs

and/or any hyhpid; $.hegeof,s W ké&w‘é’@?‘%il%cb@s‘é% Pr?%ﬂlges%%l’clpﬁ%qtiél{ OUQhOUt as

the I and propuIS|on nmeans, track drives or individ track - - drives
(i.e. to repldcer¥ispngice® W@Fﬁ‘yﬁ‘?ﬁycﬁémﬁs@d’séﬁaﬁna&ﬂl CEFREGEY e or in

conbi nati on wirtihomheel St the steps of any method or process so disclosed,

may be combined in any combination, except combinations where at

20 least some of such features and/or steps are mutually exclusive.
Accordingly, while different embodiments of the present invention
have been described above, any one or more or all of the features
described, illustrated and/or claimed in the appended claims may
be used in isolation or in various combinations in any

25 embodiment. As such, any one or more feature may be removed,
substituted and/or added to any of the feature combinations
described, illustrated and/or claimed. For the avoidance of
doubt, any one or more of the features of any embodiment may be
combined and/or used separately in a different embodiment with

30 any other feature or features from any of the embodiments.

For example, hydraulic actuator 70 may take any suitable
form of actuator, electric, pneumatic and/or hydraulic and/or any
hybrid thereof. Similarly, the spring damper suspension strut 60

35 may take any suitable form, such as torsion bar and damper
system, hydropneumatic units and/or gas or air springs and/or any
hybrid thereof. Whilst wheels have been described throughout as

the land propulsion means, track drives or individual track



Whereas the present invention has been described in 5relation to what is
presently considered to be the nost practical and preferred enbodi nents, it
is to be woaderxtressd that the invention is not |limted t®CriBdiz2siizssed
arrangenments but rather is intended to cover various nodifications and

equi val ent constructions included wi thin the scope of the appended cl ai ns.
10 - 14 - CLAIMS 1. A retractable wheel "and/or track drive assenbly for
an anphi bi an conprising: 5a retraction |inkage novabl e between a protracted
position and a retracted position; an actuator for noving the
retraction Irdpkage between the protra ted Q\C}zrtro% and retracted posi tion;
and at | east Oné wheel  and/ ot °fF aacl?lrd? SWef® AT T0Wheh Fhe retraction

| i nkage is pradtcelaleattedet%ehntcr@elbr@trla@mléh Ttieskage supports and/or holds the
at | east one wheel and/or track drive in a ground engaging position for use
on | and; retSr %ﬁt' orgslerrltngg e corrgrr sesenatjel £ast  ane conponent or
part or portion thereo? Prpasses %rough Sn°"overcentre 15 position on
protract?on tiFlptevent 'foFces pFeftfelrt%'?ecFornﬁl%edvt‘rCab? hecatotteastctanel wheel

and/ or track fui ye kredn aﬁlﬁddlgteﬁ& r et riacto te uh@irsasedd @Ha‘d itmkage 2 A

retractabl e V\/neel and/ or ICI’leCk d as%enbll as cl ai ned
h !
wher ei n: er\}\}tlé)rrtl the® retrac |on |enkzlase |§ retra etmeeat? hen taht

retraction |iftkagersdapgor F%V@&nd?"@rouﬁdmﬂ’éft%latls lagédstavériel sMieel and/ or
track drive iddnatnEAigiOUREL RRGagitAgn POSI iR §OMhESEHRAdMALEELins25

10



3. Aretractable wheel and/or track drive assenbly as clainmed in claim1l1 or
claim2 further conprising suspension neans. 4. A retractable wheel and/or
track driweapsepdaBy as cl ai ned 30in claim3 wherein theCsGRensisss reans
is also retractable and protractabl e upon actuation of the actuator. 5. A
retractabl e wheel and/or track drive assenbly as claimed in claim3 or
claim4 wherein the suspension neans is a spring 35danper strut, a torsion
bar and danper, a hydropneunatic unit and/or a gas or air spring and/ or any
hybrid thereof. - 15 - in any one of the preceding clains wherein the
actuator is a hydraulic, electric and/pf pneumatic actuator and/or any
hybrid thereof. 57.A retractable WneeF and/or track drive assenbly as
claimed in any one of the preceding clains wherein the retraction |inkage
conpri ses an uppera ¢etdRho B Mhedl LOWRSr €O Bl iar M1 SUSPEnsi on
upright. 108. A Le%ract abl e wheel and/or track drive assenbly as claimed in
claim7 wherein thé retraction |l i nkage further conprises a retract arm 9.
A retraclabl e wheel ramdicsion raekeddr nverPas searby asredtairret PSEH-iekaim 7 or
cl aim 8 whereira & hectuppen sonteed; armand | ower control arm are w shbones.
10. A retractable wheel and/or track drive ass eonrpl as clainmed.in any one
of the preceding cl'ai e further conprisi ng 1°6¢Ki n lﬁa@holf I ng an(ﬁ/or ur gi ng
means to | ockeroRetdeamiseE ey g‘édtff?ér?@terja@t%léhowfl ﬁR‘ége in the overcentre
position after proftr acddcobne whiel /Anaectrr actablkeiwheeherand/ or track drive

assermbl yo as cl ai megl i, n any. ane. of, (0 pLeceding. £hak e wherei n the at
retraction linkage supports and/or holds the at least one wheel

and/or track drive in a ground engaging position for use on land;
the retraction linkage comprises at least one component or
part or portion thereof that passes through an overcentre
15 position on protraction to prevent forces received in use via the
at least one wheel and/or track drive from acting to retract the

retraction linkage.

2. A retractable wheel and/or track drive assembly as claimed
20 in claim 1, wherein:
when the retraction linkage is retracted then the
retraction linkage supports and/or holds the at least one wheel
and/or track drive in a non ground engaging position for use on
water.
25
3. A retractable wheel and/or track drive assembly as claimed

in claim 1 or claim 2 further comprising suspension means.

4. A retractable wheel and/or track drive assembly as claimed
30 in claim 3 wherein the suspension means is also retractable and

protractable upon actuation of the actuator.

5. A retractable wheel and/or track drive assembly as claimed
in claim 3 or claim 4 wherein the suspension means is a spring
35 damper strut, a torsion bar and damper, a hydropneumatic unit

and/or a gas or air spring and/or any hybrid thereof.

6. A retractable wheel and/or track drive assembly as claimed



25wheel and/or track drive is retractable and protractabl e about an axis or
axes each generally or substantially perpendicular to the axis of rotation
of the whwolomdsas track drive of the retractabl e wheelPCOrGR20E0513581 ve
assenbly. 3012. An anphi bi an conprising one or nore of the retractabl e wheel
and/or track drive assenblies of any one af the preceding claims. 13.An
anphi bian as clained in claim12, wherein one or nore of 35the at |east one
wheel and/or track drive may be retracted above the water |ine for use on
water, and at |east a portion of the one or nDre at | east one wheel and/or
track drlve IS %rotracpgg be|OM/ he | ower mos art of thg hul | for use on
land. - % °Rh Hnpht rgﬁedﬁgc éfﬁﬁd Fﬁec & m A2 Wierdih one or nore
of the at Iedwr@ﬂecwk@@lctam}am‘/qrr ackirdr i v echedt dbearEr avtvetlviidve t he

| ower nost pardneefod.he hull for use on water, and at | east a 5portion of the
one or nore at |east one wheel and/or track drive is protracted bel ow the

| ower nost part of the hull for use on land. 15. An anphibian as clained in
claim 125 clai-m 13 eptidcaprbAclgheqi0@heresi Aradiedatve eastmbéne swhkdimednd/ or

track drive i et roast@bkee ap}dc@dfl@ltgr @ﬁiﬁb'@e@bﬂ“tth@%@)ﬂa&tl@ﬁl axgsgeach

general ly or s%gsg%gtgall parallel to a |tuq‘ al_axis, of the
anphi bi an. 16. “An IhIB an as c alnéd one of clains 12 to 15,

15wherein thémaﬁﬁﬁﬂﬁpdﬁﬂﬁa?%her conpri ses a prlne nover and a mari ne
propul si on nmeans and when operated in the marine node the marine propul sion

Teans cgn pover the.amphibian.f.o.2.spegd. wher g suftiglent Jydradypam e 1ift
is achieved for the v to plane.
in claim 7 whereln the retractlon linkage further comprises a

retract arm.

9. A retractable wheel and/or track drive assembly as claimed
15 in claim 7 or claim 8 wherein the upper control arm and lower

control arm are wishbones.

10. A retractable wheel and/or track drive assembly as claimed
in any one of the preceding claims further comprising locking,
20 holding and/or urging means to lock, hold and/or urge the

retraction linkage in the overcentre position after protraction.

11. A retractable wheel and/or track drive assembly as claimed
in any one of the preceding claims, wherein the at least one

25 wheel and/or track drive is retractable and protractable about an
axis or axes each generally or substantially perpendicular to the
axis of rotation of the wheel and/or track drive of the

retractable wheel or track drive assembly.

30 12. An amphibian comprising one or more of the retractable

wheel and/or track drive assemblies of any one of the preceding

claims.
13. An amphibian as claimed in claim 12, wherein one or more of
35 the at least one wheel and/or track drive may be retracted above

the water line for use on water, and at least a portion of the
one or more at least one wheel and/or track drive is protracted

below the lowermost part of the hull for use on land.



17. An anphi bian as clainmed in any one of clains 12 to 16, wherein when the
anphibian is operated in the land node it can be driven in any avail abl e
driven wwel2oragi4gur ati on, including one, two, three, POUGB2INBS1BHAD Si X
wheel drive or track drive. 25 18. A retractable wheel and/or track drive
assenbly for an anphibian substantially g3 hereinbefore described with
reference to or as shown in the acconpanying draw ngs. 3019. An anphi bi an
conprising one or nore of the retractable wheel and/or track drive
assenbl i es substantially as herei nbefore described with reference to or as
shown in the acconpanyi ng draw ngs.

14. An amphibian as claimed in claim 12, wherein one or more of
the at least one wheel and/or track drive may be retracted above
the lowermost part of the hull for use on water, and at least a

5 portion of the one or more at least one wheel and/or track drive

is protracted below the lowermost part of the hull for use on

land.
15. An amphibian as claimed in claim 12, claim 13 or claim 14,
10 wherein the at least one wheel and/or track drive is retractable

and protractable about an axis or axes each generally or

substantially parallel to a longitudinal axis of the amphibian.

16. An amphibian as claimed in any one of claims 12 to 15,

15 wherein the amphibian further comprises a prime mover and a
marine propulsion means and when operated in the marine mode the
marine propulsion means can power the amphibian to a speed where
sufficient hydrodynamic lift is achieved for the wvehicle to
plane.

20
17. An amphibian as claimed in any one of claims 12 to 16,
wherein when the amphibian is operated in the land mode it can be
driven in any available driven wheel configuration, including
one, two, three, four, five and six wheel drive or track drive.

25
18. A retractable wheel and/or track drive assembly for an
amphibian substantially as hereinbefore described with reference

to or as shown in the accompanying drawings.

30 19. An amphibian comprising one or more of the retractable
wheel and/or track drive assemblies substantially as hereinbefore
described with reference to or as shown in the accompanying

drawings.



