Suspensi on Systens TECHNI CAL FI ELD This invention relates to suspension
systens. BACKGROUND Luggage devi ces can include wheels for making transport
of the | wyoageymemser for the user. Luggage devi ces compomius20060be8€ wheel s
al ong a base of the device and a handl e extending fromthe upper portion of
the device to allow the user to tote the |uggage by grasping the handl e and
wheel ing the luggage along a yspehRsicWINNTEME one aspect of the
i nvention, a wheeled transport device is coniigured to be manual |y wheel ed
in an inclined position by a pedestrian user. The transport device includes
a body and a handl e extendi ng fFTBGHMCABIRIELPhe handl e is manual |y
raspabl e by the. LI e il | ki ng. The wheel ed transport
gevige furt%erqﬁﬁﬁﬁﬂﬁﬁéﬁgggfggé1“%%%“&ﬁ&%?“ﬁisposed at a | ower end of the
body when the transport device is in an operative, inclined position. The
wheel is secured to the body for i ng a surface upon which the
user is wal king. The wheel ed traH@%@B@hQQS@@g al so includes a fluid
di spl asenment syspgipetdatices candpelnad WHedly for sken e B put bhtHehﬂg%d?@@itsi@rUCh t hat
t he wheel is noved away fromthe body when fluid wthin the ui d
di spl acemiftthe yssrchyigsase deyrescommenly inclyderwheelsedengombase gf e deige endnal
aspect of L . n@@%@ AE=TeS . i I be
naﬁually %&%@Pégyﬁﬁ&ggﬁPnc |n§§&§%g%{lonﬂgg&g&§é ?gﬁﬁﬁgh&%géﬁg?ﬁgludes a
body and ggagadbyegexiieg teripnilean theclimgihe ldgpaghalodg e simfagearnual | y graspabl e
by the pedestrian user while wal king. At |east one wheel is disposed at a
| oner end of the body when the transport device is in an operative,
inclined position. The wheel is seSUMMARYthe body for rotation along a

surface upon ich the user is walking. A fluid suspension device is
oper at®vel y a\;\gb@?eafiséﬁc’: ' ﬁ‘r? IPWélt’\Rﬁe%Wg?%edp?rWP% deyige {yroshigwied to be | evel of

suspensi Oﬁlmﬁﬂlﬁﬂéé@rin%ﬁmﬁleﬁggﬁﬁﬁn gﬂ%{?@&%sﬂ{hn d.f%ex""hﬁfe! ©fhshitgage: devi ce

configured to be manual |y whee ncl'i ned position by a pedestrian
user i ncl ugbslesabpadnaisbaliandle extending from the body. The handle is manually

graspable by the pedestrian user while walking. The wheeled transport device further

includes at least one wheel disposed at a lower end of the body when the transport

16  device is in an operative, inclined position. The wheel is secured to the body for
rotation along a surface upon which the user is walking. The wheeled transport device
also includes a fluid displacement system that is operatively associated with the wheel
such that the wheel is moved away from the body when fluid within the fluid
displacement system is displaced in a first direction.

20 In an additional aspect of the invention, a wheeled transport device configured
to be manually wheeled in an inclined position by a pedestrian user includes a body and
a handle extending from the body. The handle is manually graspable by the pedestrian
user while walking. At least one wheel is disposed at a lower end of the body when the
transport device is in an operative, inclined position. The wheel is secured to the body

25  for rotation along a surface upon which the user is walking. A fluid suspension device
is operatively associated with the wheel to provide the wheel with a level of
suspension.

In another aspect of the invention, a wheeled luggage device configured to be

manually wheeled in an inclined position by a pedestrian user includes a main body

30 defining a compartment therein for containing goods to be transported. A handle is



defining a conpartnment therein for containing goods to be transported. A
handl e i sdi sposed at an upper end of the body when the transport device is
i n an opewet2ovmosiiecl i ned position. The handl e i s manualPcy/ugeaspadse by the
pedestrian user while wal king. At |east one wheel is disposed at a | ower
end of the body when the transport device is in an operative, inclined

posi ti on. dipesesipe s uppersyd oéthedbedy méen thiretradspert device isén bodperaflvee suspensi on

system i ncl udes a .susp nS|o devi ce -havin er operative associ at ed

ot he GHUEE D3OS TS haar FpBry BOTEBIE B the BrdeS BB TAS on wi t h ¢ he
suspensi omvaﬂeﬁg CR¢ lehft@nkhvitied] i alshyiavat § S04k &enl D RYJagwiRd tﬁ@trﬁtebbff er fluid
to the suspension device to actuate the nenber of the suspension device,

provi di ng detiee istiaeh operative indined peditien shenspeosion bystem sequréscthe whpelde of t he

|nvent|on ed | u evi ce onf| ured ual | y.wheel ed in an
i nclinéd P Cw&oﬁ‘lhﬁﬁu%?eg%a‘g@(s?enéﬁ“’ &t P HRHER EVIﬁe:]ilarYl ﬁ’«‘é’?’i ning a
conpar t medperatiedl ¢lagsotiatedonift tic Whael, gmpéislut@demetyrmma%mm A handle is
di sposed at an qqger end. of the bod when the transport device is in an

oper at i ve COMARMIGIEAN ki the ispensipn 4%(#?@1 dhp Sluithdrliversdeyicedp apnfteursd tohe
pedestri ag & udid fe tg@épﬁﬁsg& ?em% JB%&‘EL\@ thSmdfRet &%& Q?S@Qﬁsﬁ&ﬁa Wi hin the
(0] e | Xe

body, and 1's configure i'n one orf nore Ons. between a
first, fulptovidieg thectiet] pdthiatlewdh ofndpenss@cond, fully extended posi tion. At

| east one whee sposed a | ower end of the b whe the transport

device'® s in ahﬂﬁg‘t&%}?{ﬁ%“?ﬁéttl’t’(@t‘rfl%éﬂ egled %ggagaeﬁg«?%ﬂ?%@ém debeecures

t he wheel {QubiRewhadyd mmqnaﬁee%ﬁheﬂ b?%ye&@stﬁa% RREMRIIINES Yoa mﬁ?&gﬁt ated wth
with a level of ich”is a

t he wheel to provide the wh _ suspensi on,
functi on définihg at@gmpartmnntdherbhndbh eorddiginglgoogeto ertoansportesls pebanddé ist he

t ' f | of a.wheel ed t t devi
ol udes HisBoRHERE Bh0R s BLET MY Bl drSrReuloPee i rhaBSREYS | ul a- 1§ gh
cylinder, irtlinb®besitisn VR bandieSPanaaalW dridpablesy thé Pedstriaghkeryhilder, a

menber attached to the piston and op eratlvelé@aSSOC|ated with the wheel,

and a ol uW&llaeg i ‘v‘@%&lﬁ@é’dﬂt@d o rgirert sdthin tic bady.cmdis t:cmﬂguéedftplbmﬁxtedght
Cyl I nder . 4 I#?ll‘g p??ltlb g&v fst fgllf 9%1%0%51;)89’&%)8 alq(? !’:1 filuH d withina

first reglon 0 aX|a t he
pi st on, asxkemdddpositins eﬁctdeudt amgwlmm afdisgosed dtwi ldwet gl ofalid bdsttgewmﬂtha second
axial si derarcl)sfpo}'trh%vﬁze 1st 1?1nan operative, inclined position. A suspension device secures the
wheel to the body. The suspension device is operatively associated with the wheel to
20 provide the wheel with a level of suspension, which is a function of the position of the
handle. ‘
In yet another aspect of the invention, a suspension system for a wheel of a
wheeled transport device includes a suspension device. The suspension device includes
a fluid-tight cylinder, a piston movably disposed within the fluid-tight cylinder, a
25 member attached to the piston and operatively associated with the wheel, and a fluid
delivery device in fluid communication with the fluid-tight cylinder. The fluid
delivery device is configured to deliver fluid within a first region of the fluid-tight
cylinder on a first axial side of the piston, and within a second region of the fluid-tight
cylinder on a second axial side of the piston.
30 Embodiments can include one or more of the following features.
In some embodiments, the fluid displacement system is operatively associated

with the wheel such that the wheel is moved toward the body when the fluid within the

fluid displacement system is displaced in a second direction.



Enbodi ments can include one or nore of the following features. In sonme
enbodi ments, the fluid displacenment systemis operatively associated with

t he wheelweuodr/tokat the wheel is noved toward the body woenstéve/otiose d
within the fluid displacenent systemis displaced in a second direction.In
certain enbodi nents, the wheeled transport device further includes a nenber
ext endi ng fr omin pestaihembodifiestspthetrdreeled transyforiglevend fuheroncuddsa méabdr

i spl aced “2ehdBe AR SRS nfhe mitnberdt totifia i sedirdhe MEbdraR SO Bles o
fluid cyl ba@ewheihd i@ wihiiDGE fluidislSentent bfsidm RNHsIR%AD! y posi ti oned

within the fluid cylinder and a second end attached to the wheel. In
certain enmbodi fesamse embedimentst the flaidodisplheermmpbsten snchrdeandimitl oylinden t he

fluid i I ntéally fluid-tight configuration.. |l n saone
enbodi %n?@?ﬁ}er%&nn% ﬁ%%érﬁlie%@l %rgteeél\één%‘fabfycﬁﬂs W?e‘g &ﬂ'ﬁiﬁ?ﬁeﬁ?ﬁg@ﬂw&m%{ %he
handl e | sse¢touéahd ettdvbedvrethe &thekleast a first position and a seconq posi tion.
In sonme enbodi gents, the first tEngi tionis afully retracted position of

the handle, an{ ¢HEIREBbeHmMSES; the Sstiend af theimembstiverdnged vithin tba flvfd t he
handl e. | @y]ﬁﬁléI,ﬁ‘jd’lSlﬁ,gQHg%l ia‘ﬁc%'hp@on?e{%hogi spl acenent system i ncl udes a
a

fluid cylinder operative ssoci ate t he noveabl e handl e such that
movi ng the hanti sonk @fpbtaiimsnﬁsjthbmmuehiémlﬂdbeabiswﬁﬁ \(Ijvlhsp: acement sy;stgrr}c

t hereby novi ng. the wheel . .In sope. enpodi nents, the wheel is_prevente rom
subst ant.i al | ygﬁb?ﬁrm:f’ B8 ’@e?tﬁetggb &SR Ve Wﬁt?a%&@ﬁﬁwﬁmy from
the body &g asqebrdipbgtisn.ned di stance. In sone enbodi ments, the fluid
suspensi on device includes a pneunatic suspension device. In certain
enbodi nent s, t Hesomagmbedimpatacdhe firsti positen isrclully egraatddymbsaiohiof tleuspensi on

device. | odiment s... t he el ed transport deyi ce includes a
| uggage dg?ﬂ%lgég%n?n%csg%@ %Osg’r%ldﬂ?ﬁgﬁi egc?en[dﬁé P&ﬂﬁ%fr 8%3’F.¥‘ﬁ?@fyor t device
includes a pl ulredertah @hbodgehts, the aaid déplidmenh gt RRivags 2 RBIALJMELY
associ ated with_an independent fluid sus?en5| on devi ce. _
15 operatively associated with the moveable handle such that moving the handle displaces
fluid within the fluid displacement system, thereby moving the wheel.
In some embodiments, the wheel is prevented from substantially moving toward
the body after the wheel is extended away from the body to a predetermined distance.
In some embodiments, the fluid suspension device includes a pneumatic

20 suspension device.

In certain embodiments, the fluid suspension device includes a hydraulic
suspension device.
In some embodiments, the wheeled transport device includes a luggage device.
In certain embodiments, the wheeled transport device includes a plurality of
25  wheels, each of the wheels being operatively associated with an independent fluid
suspension device.
In some embodiments, the handle is collapsible for storage.
In certain embodiments, the handle is telescoping.
In some embodiments, the wheel is interconnected to the collapsible handle,
30 such that the wheel is retracted when the handle is collapsed.
In certain embodiments, the wheeled transport device further includes a member

associated with the suspension device to change the level of suspension.



I n sone enbodi nents, the handle is collapsible for storage. In certain
enbodi nents, the handle is telescoping. In sone enbodi nents, the wheel is

i nt er connwotzear/tssishe col | apsi bl e handl e, such that thepemasbodss2108t r act ed
when the handle is collapsed. In certain enbodi nents, the wheel ed transport
device further includes a nenber associated wth the suspension device to
change the | evéhsahe smbpdingnsnthe mendree imidated iirdrindle, adtbthethatrie is ncl udes t he
handl e, and t handle i,S Ie between a plurality of positions. In
certain effvd een?ﬁ@”ﬁﬁ%@? POFtieiS pensi on is a function of the position
of the handl e. r}BerBRTEMEHNARLREMETevel BERIAIRICR it § faRiibh ¥ iRGsRioRFend and
retract, and the |l evel of suspenS|on I ncreases as the handle is extended
and decr eslsdandk. t he handle |s retracted In certain enbodlnents t he

handl e j s confi.gured t (ﬁ |n each g HE Iuri 4¥# t tions. In
sone enbodi men So?%gm B HFBS BadlF Gisongersd fe Sytend gn %ﬁ t hree
di f f er ent 1p@Bbf slﬁp@lsmhﬂn@easre@mhe rfmﬂwle eiidnded BRd éditBesatheASIASsdevi ce
i ncl udes a nmenber connected to the wheel. I n sone enbodi nents, the wheel ed

transport 'E¢fede further includes a fluid delivery device in f1 ui d
cormuni cat i on %E&&@%ﬁb‘(ﬁﬂl‘%ﬂ% {4 hg&%’ih?seconﬁ chft§ vt gl%gmdeea' %fy device is
e nenbér

configured to actuate € suspensi on devi ce n certain
enbodi nenphyralitef pesitiers. i s configured to be positioned in a plurality of

of susfensi on. 1% et REbesa bR Paidle R RaBIed bF HSPET ISV T urther
i ncludes @iyabMQorashd i oned between the fluid delivery device and the
suspensi on devi ce, the val ve being configured to adjust a flow area between
the fluid deli \hepgﬂadevmbedlmdtsx fhe fhicspepeisiom dbvidedecludes agpernbérn
enbodlnent%hwcgﬁtgﬁ§p nsion device includes a first piston novably
In some embodiments, the wheeled transport device further includes a fluid
15  delivery device in fluid communication with the suspension device, and the fluid
delivery device is configured to actuate the member of the suspension device.
In certain embodiments, the member is configured to be positioned in a
plurality of axial positions, each of the axial positions resulting in a different level of
suspension. |
20 In some embodiments, the wheeled transport device further includes a valve
positioned between the fluid delivery device and the suspension device, the valve being
configured to adjust a flow area between the fluid delivery device and the suspension
device.
In certain embodiments, the suspension device includes a first piston movably
25  disposed within a first cylinder, and the member is attached to the first piston.
In some embodiments, the fluid delivery device is configured to deliver the
fluid to a first side of the first piston to move the member in a first axial direction, and
to a second side of the first piston to move the member in a second axial direction.
In certain embodiments, the level of suspension is a function of the axial
30 position of the member.
In some embodiments, the fluid delivery device includes a second piston
movably disposed with a second cylinder, and a first end region of the first cylinder is

in fluid communication with a first end region of the second cylinder, and a second end



di sposed within a first cylinder, and the nmenber is attached to the first
pi ston. In sone enbodinents, the fluid delivery device is configured to

del i ver twe 2bdmjogsi50 a first side of the first piston tecrmwseodsheosenber in
a first axial direction, and to a second side of the first piston to nove
the menber in a second axial direction. In certain enbodi nents, the |evel
of suspenseégion pEthe firstreylindsn ivih fthé ceminahicptien withn sefortdrend megibe of then sone
enbodi nents, the .]fé(iui d delivery device includes a second piston novably

di sposed wrRdgYHRds

®nd cylinder, and a first end region of the first

cylinder is in phbetdn eBBURARL IRFYY dnl sodnld c§lin&Rd aleGRiAY BhndchA ts€CONd
cylinder, and a second endregion of the first cylinder is’in fluid

communi catone angthertvish §est amdisesaad hesgb.on of the second cylinder. In certain

enbodi nents, t fir and second .cylindets are fluidl nected to one
anot he?‘%e with fiql(r%g m%%%‘bg(glglgﬂ ’ﬁ] ¥&¥i¥ﬁogme%ﬁ’dgh?%%¥§ﬁg€?@'wheel is
configured to netémdh enbbdintehs, hedvheel 8 copfihatdteRRacdibyRRbating iR Wheel is
configured tqQ retract by actuating the nmenber. In sonme enbodi nents, the

handl e i s™RRPEH e between at |east a first position and a second position,

and rovenent ofy, t&ige BABGKiMARIAE hahdle il hitthdhd BeiBol HABR] S G Poliiom the

fluid delivery device to the suspension Vi arn e I'ments, the
fluid del anénygeabadipositionmad nseemenpdithe hamibey edilsys e Shobwbentdnbicfred

cylinder, .and,t he. dle is.attached to . th i ston. In some enbodi nents,
t he V\/n1_é’el ﬁi"?@f?ﬁ’ﬁ‘gg NeRefr\igedo _Sﬁeﬁskoniq??vfcﬁe first position and the
wheel is retrag @éhd{‘ﬁ]Sﬂﬁbédlﬁleﬁépﬂ%%lu'icﬁdélﬁel?%v?c%%ﬁﬂ)txﬁgsfé f,fs%-mmbggrtal n

embodi ments, the handle includes a Iocking feature S constructed to
cooper at e digpesedavitius kicsindescind thehandie ishtadhedyo the pigomi n t he handl e in one

or nore positigns. inte diate,to.t firs second. positiopns, In sone
embodi ment s, tﬁ%g" %érpégmﬁ{rﬂpg S%Sﬂheglg@%tgnéedf‘?ﬁ%}t%?ﬁﬁ‘i‘q}ggsméh‘?/\ﬁ‘@tel driven
el ectric gesigsmbmy the Wieeld R@f-RtcdSviRinaRE hirddd isRR YIRS scwbid fositiea. device is
wheel ed along the surface. In certain enbodi nents, the wheel has a

resili®nt outem mgmbqafgmegqsfﬂg@thpgdle includes a locking feature that is constructed

to cooperate with a locking mechanism of the body to retain the handle in one or more
positions intermediate to the first and second positions.

In some embodiments, the wheeled transport device further includes a wheel-
driven electric generator that generates electrical power while the device is wheeled

20 along the surface.

In certain embodiments, the wheel has a resilient outer member that directly
contacts the surface upon which the device is wheeled.

In some embodiments, the wheeled transport device is in combination with
multiple, interchangeable wheels of differing properties.

25 In certain embodiments, the handle is configured to be fixed in a plurality of
different positions.

In some embodiments, the wheeled luggage device further includes a fluid
delivery device in fluid communication with the suspension device, and the fluid
delivery device is configured to deliver fluid to the suspension device.

30 In certain embodiments, the fluid delivery device is operatively attached to the
handle.

In some embodiments, the suspension device includes a pneumatic suspension

device.



contacts the surface upon which the device is wheeled. In sone enbodi nents,
t he wheel ed transport device is in conbination with multiple,
i nt er changeabdmosdisel s of differing properties. |In certacmspimedeent s, the
handl e is configured to be fixed in a plurality of different positions. In
sone enbodi nents, the wheel ed | uggage device further includes a fluid
del i very devi c&nibodithentsinmyimivdecaieion mose bhthielfellsuisgadsimagesevi ce, and t he
fluid delivery._device js,configur dﬁ#ﬁ deliver fluid to the suspension

t

device. In cer tAFoPeRBEAimeRtssthe _ FABSROES Wwe-ﬁeGh%@gE%e&ﬁé#CSli vel y
attached g 1idig ahagahion b Q@Egn%g'gﬁainﬁ‘ﬁﬁtsﬁs%&ﬁ%n%gﬁ%ﬂSTHQ B %o | NC| LS

f
a pneumati c suspensi on device I nents may 1 ncl e one or nor f the

f ol | owi ng stabiiliza theguggagerdesisadusng tralisperit The strpendieesystent can $paxhmgly i ce
(e.g., the | age device) ipcluydes a sus si.on tem (e.qg., pneumati c
Suspend ofedannt B nidebes Bl eriBRA By o PhdY i Ry @ dtevr B Gur T ng
transport whEbig cauken ®)Tbedh S¥HEQTLERRMCidR] aRk¥SEid8en HfRinPed i RvBNGNt t he

| uggage from being overturned by inpacts to one or nore of the wheels

caused by spdhasitaitsrandcubs. dhistqaneltpopivelnagadditienatiy émprsvatlgeeoniforteifevat i on,
such as staj aﬁg . Thi.S C ivel roaddi ti.onally.inprove
the conf or %SP "t he %gég&o?ﬁgg%ﬁls%gh@% %’?\ yé’théa“? éégﬁgugeggbrgk%l}%rag,gfeﬁg pto
reduce vi ffioat the handle angfeaserechdndalinihperahgoet. € to the user's hand during

transport. In certain epbodi nents, the | uggage device includes a handl e
and/ or'%heel s th&rtasy étngg‘ﬁp’éBFaWFé‘?ggFﬁ? deviggingludes & bandigansier wheslsdhate wi t h

af or 1 . : : . : e
whi ch t e&m&ea@olé.evhﬁ%ﬁagggg?& i é&@@ﬂle'éas&&pﬁm&l tﬁ@?\fg%éﬁe &é{&&%@b%” I ner

over head storage conpart airport rental storage ers, a ome
cl osets. Fhoeedsinzenfuied dpecdsugghge anlbndrowerhan] stboge enappitmenthainpeduced and/ or

th mber_of potential inmpedi ment trudi pg f t he .| b
r educed. CERUAIRER YL 2Rl homg Slsdiged b ey obbe Jpsere evies Gl e
descri pti efamplBehetedndedsid/of i dubfdef bApdtBntiaPERSSIREA N dRAVWNEGR

15  luggage can be reduced.

Other features and advantages will be apparent from the description, the

drawings, and the claims.

DESCRIPTION OF DRAWINGS
Fig.1. is a side, cross-sectional view of an embodiment of a wheeled luggage
20 device with a handle and wheel in a retracted position.
Fig.2 is a side, cross-sectional view of the wheeled luggage device of Fig. 1
with the handle and wheel in an extended position.
Fig.3. is a side, cross-sectional view of the wheeled luggage device of Fig. 1
with the handle and wheel in an extended position, and arranged at an attitude for
25 ftransport.
Fig. 4 is a rear, cross-sectional view of an embodiment of a wheeled luggage
device with a suspension system including an adjustable valve.
Fig. 5 is a side cross-sectional view of an embodiment of a wheeled luggage
device with a retractable handle and a suspension system including a retractable
30 member.

Like reference symbols in the various drawings indicate like elements.



Fig.l. is a side, cross-sectional view of an enbodi ment of a wheeled

| uggage device with a handle and wheel in a retracted position. Fig.2 is a
si de, crose-2seuwtsnnisal vi ew of the wheel ed | uggage devi cecwfuskoogo22osmi t h t he
handl e and wheel in an extended position. Fig.3. is a side, cross-sectional
vi ew of the wheel ed | uggage device of Fig. 1 with the handl e and wheel in
an extended position, and ar THABAILED DESGRIPTION for transport. Fig. 4 is

-sect i ' di f d | devi
i th a suspencioh SyeTunNeRlitla R 10T PO barRoe0uion  Lopgpecdende .Sl uc”

cr oss- sect|DOiidludes @Wod partioR MO M BMudel adayiieRl vl ch BESHRYE ¢d %ldtﬁﬁ%)w th a

retractabl e handl e and a suspension system including a retractable& menber.
Li ke ref ecambecenjpiped- sLuggagndevien | Wulsrtherintludes 4 gbensian dystem 130 having

I ts. =l PTI Fig.l shows .a e vi.ce 100, i.n a stored
goﬁ?? gufatgﬁl -cgf#.l hﬁugég‘g‘g@c?e@iggeﬁdf@gsﬁeﬁglf’ﬁgévsw%5%‘8%39%8?@?‘3% ci’ﬂf’cfeﬂg? i ncl udes
a cavity ionewhithér bydodes 122 4hd,126] Fldid delivegatevice TRk aboadvell: vagrgddevi ce

100 further ingcludes suspension system 130 having a fluid delivery device
118 and at%h%“pﬁiienﬁ%mﬁn WP%‘"@OI?@V%%&&O&F eperatifely sitacBerhioc whieal assemblyanot her

by hoses 182 AadekABed BlCdSlNELY wdPL ARSI BT ha APBEALBELAgect ed Lo

handl e 112, and suspensi on devi ce s operativ tache a wheel
assenbl y tégict Axl aktendy idspettivelypwhed hssemdly hHict i The ratrabtienpad skensiofi ohandl e
112 cap functi to retract an xtend, respectj vel eel assenbly 114.
The r e{br aﬁﬁ‘%ﬁ?%‘(ﬁm&ﬁc’éﬁg’ieﬁw ‘ﬁﬁ?‘fﬁ?%“’fﬁ%ﬁg’ﬁﬁﬁ @Fgﬁ‘yeﬂ H}é\?‘@%”émé’r{&-gdecr ease,
respect i veleyeffdchife $p@inglcoblficinPRREVIANb Y SusPensidd§skhf £70.1 ve spring ,
coefficient )e pr ovi é?élgt%/) sﬁsp?%] on _sy}gt esr%eliséod.@ﬁandl e 112, as shown in
Fig. 1, is col Hapdled12rasshewdyn Bigr 1issolaedintd bodjapmetioe V] Cef liggagon a

t el escopi .1 al | mary. .in the wheel ed | age industry with the
gr aspi ng ﬁeﬁ%%?éoo@% t]eeesﬁ(g}ﬁgg (raaﬂf’ %/Sulg ﬁuﬁtt%}n?’rﬁén epwlg?fr%glgggacgp "E‘%E%rﬁﬁﬂ%ﬁ A member
113 ext ends draging Membatdfahe Badlofludhasthetop bdrfaRtbiahd BN eSmlembar Pizst on 119
within fluid (g;livery device 118. Thus, piston 119 can be noved al ong the

| ongi t'Gdi FEENESdrem dae qtioryenseetihapdlp 1&%\?’9‘2 attachgs forp pistopdAL avithin Feidement
(e.9., exyaprkPlebe 18! MAGL! A0 910 BANH foved along the longitudinal axis of fluid
delivery device 118 in response to movement (e.g., extension or retraction) of handle
112, as discussed below. Referring briefly to Fig. 3, handle 112 includes multiple teeth
126 along its length. Teeth 126 can cooperate with a locking mechanism 124 of body
20 110 in order to retain handle 112 in a fixed extended position. Teeth 126 can, for
example, contact a mating surface of locking mechanism 124 to prevent handle 112
from being extended beyond a predetermined point. Teeth 126 can alternatively or
additionally cooperate with surfaces of locking mechanism 124 to prevent handle 112
from being retracted beyond a predetermined point. While locking mechanism 124 has
25 been described as a tooth-engaging mechanism, the locking mechanism can be any
device capable of retaining handle 112 in a fixed axial position. Examples of locking
mechanisms include friction devices (e.g., cams, rollers and clutches, clamps and
collets, magnets, magnetic assemblies), interference devices (e.g., pins, pawls, latches,
hook and loop fasteners), fluid couplings, and thermal clutches, among other
30 mechanisms. Alternatively or additionally, any of various materials, such as
magnetorheological fluid, can be used to help provide locking action.
Referring again to Fig. 1, wheel assembly 114 includes a wheel 127 that is
retractably attached to a wheel housing 128. Wheel 127 can, for example, be disposed



112, as discussed below. Referring briefly to Fig. 3, handle 112 i ncl udes
multiple teeth 126 along its length. Teeth 126 can cooperate with a | ocking
mechani srwd2domfosizedy 110 in order to retain handl e 112pcm/us2606x0emsext ended
position. Teeth 126 can, for exanple, contact a mating surface of | ocking
mechani sm 124 to prevent handl e 112 from bei ng extended beyond a
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devi ce 12617 FArResisiRted indp Pofachartion THhesehayhEgehor extended away from
body portion 110, as shown in Fig. 2.

20 Handle 112 and wheel 114 are operatively connected to one another by
suspension system 130. As discussed above, suspension system 130 includes fluid
delivery device 118, suspension device 120, and hoses 122 and 123 that fluidly connect
fluid delivery device 118 to suspension device 120. As shown in Fig. 1, fluid delivery
device 118 includes a cylinder 115 in which piston 119 is movably disposed. A fluid-

25 tight (e.g., air-tight) seal is formed between the outer surface of piston 119 and the inner
surface of cylinder 115. Cylinder 115 includes a first fluid passage 140 in the upper
region of cylinder 115 (e.g., in the region of cylinder 115 nearer a top wall 175 of
luggage device 100), and includes a second fluid passage 142 in the bottom region of
cylinder 115 (e.g., in the region of cylinder 115 nearer a bottom wall 180 of luggage

30 device 100). Hoses 122 and 123 are attached to first and second fluid passages 140 and
142 with a fluid-tight seal. Hoses 122 and 123 can be formed of any of various
materials, such as plastic, rubber, and/or metal. Any of various techniques can be used

to attach hoses 122 to fluid passages 140 and 142. For example, hoses 122 can be



of wheel assenbly 114 (e.g., wheel housing 128 of wheel assenbly 114), as
di scussed bel ow. Weel housing 128 is attached to body portion 110 with a
hi nge 1l16woWhemlosdisusi ng 128 is configured to pivot or rpotraisecoahezeso hi nge
116 such that wheel assenbly 114 can be retracted into body portion 110, as
shown in Fig. 1, or extended away from body portion 110, as shown in Fig.
2. Handl eaﬂ:aghedimjﬂuﬂdqabsag&ﬂléwrmddﬁénmmig\seieyv cmplings, detentcbadisamﬂnr)nh]g, by
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Cylinder 125 includes first and second fluid passages 150 and 152 at its end
20 regions, on opposite axial sides of piston 121. First fluid passage 150, for example, is
disposed at the end region of cylinder 125 nearer a front wall 185 of luggage device
100, and second fluid passage 152 is disposed at the end region of cylinder 125 nearer a
rear wall 190 of luggage device 100. Hoses 122 and 123 attach to fluid passages 150
and 152, respectively. As aresult, a closed fluid loop is formed between fuel delivery
25 device 118 and suspension device 120. Thus, the fluid can be transferred between the
various components of suspension system 130 (e.g., between fuel delivery device 118
and suspension device 120), but the fluid is generally prevented from escaping from the
system.
As shown in Fig. 1, when handle 112 is retracted within body 110, piston 119 is
30 positioned at the end region of cylinder 115 proximal to fluid passage 142, and piston
121 is positioned at the end region of cylinder 125 proximal to fluid passage 150.
When handle 112 is extended to the transport position, as shown in Fig, 2, piston 119
follows handle 112 upward, expelling some of the fluid through fluid passage 140. The



di sposed. Piston 121 fornms a fluid-tight (e.g., air-tight) seal with
cylinder 125 in a manner simlar to that described above wth respect to
pi st on 1h9oana/myitsnder 115 of fluid delivery mechani smptiRis2ddentmso 129
extends from piston 121 and attaches to wheel housing 128. Menber 129 can,
for exanple, be pivotably attached to wheel housing 128. Due to the
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(e.g., between piston 119 of fuel delivery device 118 and piston 121 of suspension
20  device 120) is substantially constant. In this configuration, an impact on wheel 114
(e.g., by the ground surface) acts on piston 121 and compresses the suspension fluid
between pistons 121 and 119 via hose 122. Consequently, much of the energy resulting
from the impact is dissipated before being transferred to body 110 of luggage device
100. Thus, the amount of vibrational energy transferred to the user by body 110 (e.g.,
25 via handle 112) can be reduced. Similarly, due to the dissipation of energy by
suspension system 130, less energy is available to create an overturning torque, and
thus the likelihood of luggage device 100 tipping over can be reduced.
In some embodiments, the level of suspension provided by suspension system
130 can be altered by altering the position of handle 112. The level of suspension can,
30 for example, be increased by increasing the amount that handle 112 is extended, and/or
can be decreased by decreasing the amount that handle 112 is extended. In certain
embodiments, an initial extension of handle 112 deploys wheel assembly 114, as

described above. After wheel assembly 114 has been fully deployed, any additional
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Fi g.3 shows | uggage device 100 in a transport orientation, as when being
pul l ed by the user. Handle 112 and wheel assenbly 114 are in the extended
posi ti on,wendoios315110 i s arranged at an inclined angl e pcehmbicsm21080 t he
ground surface. Body 110 can, for exanple, be arranged at an acute angle
(e.g., about 15 degrees to about 75 degrees) relative to the ground
surface. Bsiensisn phbandde H 2agaplcomgrase thetfbed inlde (182 gwhichyan neregsethad sur f ace)
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an initial extension of handle 112 depl oys wheel asse 1¥ 114, as descri bed

above. 15Af €dindgh 23 (e vy fom whegbasserally 11l 4). | Gonsegrenilpdyhesh gssembly

addi ti ona i lﬂ?ﬂ g 112 can conpress the fluid in hose 122, which
can i ncreggﬁisﬁﬁgéﬁ%vﬁo 0 gll}g'pensi on (e.g., the effective spring rate)

provi ded to wh&éiilexsesenbimbddideiite havclhsrnddsdrided, othdembodiigentoirewei ght s or
| oads wi t hi ngéhe | uggage. Using | ocki ng nechani sm 124, handl e 112 can be
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handl e 112, tha daskhaflcSWANEHR WHtele@ st &Vi&Aak ¥Een described as a
20 wheeled luggage device, the wheeled transport device can alternatively or additionally
be any of various other wheeled devices that are capable of being transported (e.g.,
pulled or pushed) by the user. Examples of such devices include pull carts, pushcarts,
dollies, trash cans, golf carts, barbeque charcoal or gas grilles, portable concrete
mixers, landscaping carts and carryalls, wheeled mosquito capture machines, lounge
25  chairs, portable tables, and other outdoor equipment.

As another example, while the suspension fluid of the embodiments above has
been described as being air, any of various other types of fluids can alternatively or
additionally be used. Examples of other types of fluid include water, oil, gases (e.g.,
nitrogen), alcohol, and various derivatives of petroleum.

30 As a further example, in some embodiments, the suspension system includes a
valve positioned between the suspension device and the fluid delivery device. The
valve can be used to tune the load carrying capability of the suspension device. As

shown in Fig, 4, for example, a valve 195 connects hose 122 to cylinder 125 of
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spring rate can be substantially maintained during use. The effective
spring rate of suspension system 130 can, for exanple, range from about two
pounds t oweloat00806 pounds (e.g., about two pounds to alpowtusi@eopmsnds,
about two pounds to about 50 pounds, about two pounds to about 25 pounds).
To convert |uggage device 100 fromits transport configuration (shown in
Fig. 3) i stspension dedrcalR).cive tafr @nibernd{ustedvo vary the grea Mrougtawtlich airliz i s
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area, theassemblies. In some embodiments, each of the wheel assemblies is operatively
associated with an independent suspension system. The suspension systems can be
similar (e.g., identical) to suspension system 130 described above. In certain
20 embodiments, the suspension systems have distinct suspension devices and hoses, but
share a common fluid delivery device. The common fluid delivery device can, for
example, include two different pairs of air passage. Similarly, two different sets of
hoses, one of which leads to one of the wheel assemblies and the other of which leads
to the other of the wheel assembles. Alternatively or additionally, the common fluid
25 delivery device can include a single inlet and/or outlet. The single inlet and/or outlet
can be fluidly attached to a T-valve, which can direct the fluid to multiple suspension
devices.
As a further example, while the embodiments above describe the handle of the
luggage device as being part of the suspension system, other mechanisms independent
30 of the handle can be used to control the suspension system. As shown in Fig. 5, for
example, a luggage device 200 includes a retractable handle 213 in addition to a
suspension system 230 including a retractable member 212. Suspension system 230 is

similar to suspension system 130 described above. The level of suspension can, for
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rate of flow can be nodified. The rate at which the initial pressure acting
on piston 121 changes in response to external forces acting on the wheels
can, for weanplimssisncrease as the fl ow area decreases. kchastae/j2iobe rate
at which the initial pressure acting on piston 121 changes in response to
external forces acting on the wheels can decrease as the flow area
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di sti nt% éwﬁéfh eVares b lugsacedeyisrs san altgrpativehnercadditionatiy he maghigedel i v e ry
devi ce. TheeQf s&héiéxﬁb&ﬁlﬁe}{ﬁr iér @ﬁ&haﬁlﬁ thée Ih\%Bgé §§ééémblﬁde§ d?lcéléfvt‘i‘ﬁ
erent sets o oses, one

different “pairs al r passage.
of whi ch Inﬁﬂoisapowmum‘e rivka ghmedtomsﬂrmrdo Icarebe amsférheel fodrh ¢lie gdnexattorah | eads

to the other of the mﬂﬁ%@ senmbl es. Alternatjve ¥ or. additionally, the
common f | HPUE SOBFS B EOTHHCPRYPLIAT Y tglt‘]\egﬁn@ r srhete & ep b ust‘?étt‘i’ et. The
single in k&meamévﬁéew UAité‘x’hal‘fv%HI'y beadditytdl 1y A g@ffe?@cer &391 b% ubed & MBvidehi ch can

direct the fluid to nultiple suspension devi ces. further exanpl e,
whi | e t5he pewbioldiane of yaridys\edecttenicrdemises tish braghge d¢v1¢dwe‘€>¢aug@@gﬁ leggagee as

nanal e cafeBee agaEE LERTHER & Ak BhephnEi, FRE)ERABae R R oLy 5

for exanplfited Augdud06aP04 0l ctitl 2 CElctigicaldBsver Gepblafieh agcig r&ﬁﬂo@p&é@d i n

addition to a
by reference herein.

Other embodiments are in the claims.
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suspensi on system 230 including a retractabl e nmenber 212. Suspensi on system
230 is simlar to suspension system 130 descri bed above. The | evel of
suspensi onocasr/oogasexanpl e, be nodi fied by extendi ng or pretusaaisior®so
retractabl e menber 212 nmuch like the | evel of suspension provided by
suspensi on system 130 can be nodified by extending or retracting handl e

112. HowepwstAaTdBCLAINIE® IRNnfi gurati on of suspension system 230, the
suspensi on of |uggage device 200 can advant ageously be controll ed

i ndependent of retractab handl e _213. ndl e 213 can, faor anmpl e, be
adj usted to any of Sarkalsd RIS GATECe S OBRENTSHO B PRBUALSSTRRSISIE B | y

af f ecting, HABGAR 8- RROUbLASHrRvicasAPAsiHEY | ce 200,
Consequennlggﬁedt}ﬂo\eéﬁ{?gg’fry an seiﬂect r’a desll%?eg tgtci ng gossli ion of the handle
wi t hout nodi f yabhgdit;he | evel of suspension of the |uggage device. As another
exanpl e, while the enmhodjnepts abpve i.nvol human- power,ed, | uggage devi ces,
t he | uggage de?ib?ﬂége g’aﬁ’dérl‘% ﬁ?’??éﬁ? 6%‘%9 t}%f’rhaﬁ&??@ﬁﬁ IgVSBaéb?%'BXﬁ%nepower ed. In
sone enbogigaBhs usdr¥hiR%IBhg; the |uggage device includes an electric
notor, a power source, and a generator. Power can be transferred fromthe

generator to t#degsomrs whenl disposeddt e hesreriond wif thedbodywerendbeirenspeid devige not or
where it can b Q.1: . . i ttionally,
t he generlastn?)Fm ggﬁﬁﬁge, ancg([]gcg @533?‘%{; i?hcf\éwg%\ll/\g?mél Sécgl%%fﬂ\{%%}g%g iacg‘if&ﬁeé(#t ronic
devi ces ohloh$e shfi@agen edvihcthe ukeranwhikingdtnd uggage devi ces i ncl udi ng
generators are descrihed in U S. Patent Appli.catiqn . .60/599, 360, filed
August’06, 20042 lykdignasemeatsystenpersratively w@%?teé;@ﬂwggwé\ﬁasu%ﬂ@h S

i ncor por ﬁgeéQyTgséA\@éﬁAﬁ%@%@B&g AL ELni Fhas tRThid 8fsBlabinddiSy g . VWHAT

IS CLAI ME transport device configured to be manual |y
wheel ed i displacédnalai firetdligoBon.i on by a pedestrian user, the transport device
conprising: a body; a handle extending fromthe body, the handle manually
graspabl e by the pedestrian user while wal king; at |east one wheel disposed

at a lower endyof tirge hASMeIBERPbARYiCaBERAIh 109NéreR the wheelad rRRpbat i Ve,
inclined position, the wheel being secured to the body for rotation along a

sur f adé ugencanmgrisehe wheeled luggogd davirg; and a fluid di spl acement system
operatively associated with the wheel such that the

3. The wheeled transport device of claim 1, wherein the fluid displacement
system is operatively associated with the wheel such that the wheel is moved toward
the body when the fluid within the fluid displacement system is displaced in a second

20 direction.

4. The wheeled transport device of claim 1, further comprising a member
extending from the wheel, the member being configured to move the wheel relative to

the body when the fluid within the fluid displacement system is displaced.

25
5. The wheeled transport device of claim 4, wherein the fluid displacement
system comprises a fluid cylinder, and the member comprises a first end movably
positioned within the fluid cylinder and a second end attached to the wheel.
30 6. The wheeled transport device of claim 5, wherein the first end of the

member is arranged within the fluid cylinder in a substantially fluid-tight configuration.
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wheel is noved away fromthe body when fluid within the fluid displacenent
systemis displaced in a first direction. 2. The wheel ed transport device
of cl ai mwo 29émaneis t he wheel ed transport device conpri pes/is20usoeiosa

| uggage device. 3. The wheel ed transport device of claiml, wherein the
fluid displacement systemis operatively associated with the wheel such
that the wheel7 is nmeaghdeRiarsispdieddactyofwiam 4, Renefdiniiit mémbérrotipeiséd ui d

di spl acenent systemis displaced in a second direction. 4. The wheel ed
transportamgonce of claim1, further conprising a nmenber extending fromthe
wheel , the nenber being configured to nove the wheel relative to the body
when the fluid within the fluid displacenment systemis displaced. 5. The
wheel ed transmrt dehd wigeehdd tedngport devisdheficbaim 1, véhefdinkle lhindlslincenent system

conprises a fluid cylinder, d the nber conpprdses a fi.rst..end novably
posi t i dnerovdebleibstwéra of Jagstp @VF??EP&W@? E@“%rﬁ{g Rfreended POREE o t he
wheel . 6. The wheel ed transport device of claim5, wherein the first end of
the nenber is arranged within the fluid cylinder in a substantially

fluid-tight cdnhfi guFtetwieeled trafsporiviesdteof daiand; ydrerein éhe wid displacements,

wherein the nmenber, conprises. a piston.. 8. Th ed tr | ce of
claim 1, SREMIOPHPRITES %ﬁﬁ’dilscé'?lfl@err%’\?@ﬁwlé’ aﬁ%"["\‘/@i%drqggﬁ It}feenéé‘fe%gl%ﬁl %ﬁ?lf%rﬁe ract ed
posi ti on @ndnévihy HehagdlfetiRlePRGidiein iR il disphrenest systems prrdydevi ce of
claim8, wherein the fluid displacenent system conprises a fluid cylinder
oper atid vehgviag gecihaebd with the noveabl e handl e such that noving the handle
di splaces fluid within the fluid displacenent system thereby noving the
wheel . 10. The wheel ed transport device of claim1, wherein the wheel is
prevent ed fromgubsTiwhellddtrampordetionat daitthe, viledgin dific whed fsepredangdd i s

extended away fromthe body to a_predetern ne i.stance. 11. eel ed
t r anspor tfreravpbstantighy myingtopgrd,ihe hagnaﬁ?rghwgsﬁéaeﬁﬁn@ﬂ R Hposi ti on

by a pedegc}dg,itgg p‘r’e?fe{ermﬁﬂ?e‘a di&kapsport device conprising: a body;
15
11. A wheeled transport device configured to be manually wheeled in an
inclined positfon by a pedestrian user, the transport device comprising:
a body;
a handle extending from the body, the handle manually graspable by the
20 pedestrian user while walking;
at least one wheel disposed at a lower end of the body when the transport device
is in an operative, inclined position, the wheel being secured to the body for rotation
along a surface upon which the user is walking; and
a fluid suspension device operatively associated with the wheel to provide the

25 wheel with a level of suspension.

12. The wheeled transport device of claim 11, wherein the fluid suspension

device comprises a pneumatic suspension device.

30 13. The wheeled transport device of claim 11, wherein the wheeled transport

device comprises a luggage device.
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a handl e extending fromthe body, the handl e manually graspable by the
pedestrian user while wal king; at |east one wheel disposed at a | ower end
of the boap 2¢émansitie transport device is in an operati vecTiusedosnemdso
position, the wheel being secured to the body for rotation along a surface
upon which the user is walking; and a fluid suspension device operatively

associ ated W th The wiBaesh trhRpBHAVEE of Bainveekhetkinih@whesled trafspstispensi on.
12. The wheel ed transport device of claim1ll, wherein the fluid, suspension

devi ce cdayicé smsprisep agiurality of sheplersachal Wevyhegls beme opsativglySH A hns por t

device of .clai.m 11, ~wherejn the. wh d transport device conprises a
| uggage @ a@ég}i .h%%#e%%@sfopacﬁg%grt device of claim 11, wherein the

wheel ed transport device conprises a plurality of wheels, each of the
wheel s being operatively associ ated mﬁth,aq in epenﬁeﬂ%ﬁéluidusu ensi on
devices 15. THE. Wheathseled franspesrdevise of eldiml 1 cyvhsrrinthe ¢ iRV Rrandl e i s
col l apsible. 16. The wheel ed transport device of claim 15, wherein the
wheel is interconnected to the handle, such that the wheel is retracted
when t he handlig. Theedieklefs@dspottidevithef whinllEdwhergimsthemheddyi ce of clai m 11,

furth i Si nb ' d,wi.th th ' [ d
cont i gur GeRomessige Rl SR heprL e regs VEREBBROERY, 720

devi ce of Og}r}%’eg 17, wherein the nmenber conprises the handle, the handle
e be

bei ng mova tween a plurality of positions. 19. The wheel ed transport

deviceo of claim 18, wherein the | evel of suspension is a function of the

position of t ndl.e. . The eel : S q i.m 19,
wherein the h;ﬁd'h@eivghe %?ﬁ%aamo&xge’bce@ggleaﬁlﬁqgh%ht& rg(g%é]%r%%%%m% erg} n the
| evel of SUTPROSHAR HIGERASOR desict Brd buafibueed to chatgertbetbvelnf susensiases as

the handle is retracted. 2 1. The wheel ed transport device of claim 18,
wherein the handle is configured to be fixed in each of the plurality of

posi ti ons. 22'18Thﬁ16%§e%ie%qrakgﬁ}§@&ﬁée SR8 70 Wheted the Zdomdr@b@bAsdshe handl e

is configured a
15  the handle, the handle being movable between a plurality of positions.

19. The wheeled transport device of claim 18, wherein the level of suspension

is a function of the position of the handle.

20 20. The wheeled transport device of claim 19, wherein the handle is configured
to extend and retract, and wherein the level of suspension increases as the handle is

extended and decreases as the handle is retracted.

21. The wheeled transport device of claim 18, wherein the handle is configured

25 to be fixed in each of the plurality of positions.

22. The wheeled transport device of claim 21, wherein the handle is configured

to be fixed in at least three different positions.

30 23. The wheeled transport device of claim 11, wherein the fluid suspension

device comprises a support member, the wheel being connected to the support member.
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to be fixed in at least three different positions. 23. The wheel ed
transport device of claim1ll, wherein the fluid suspension device conprises
a suppor twoenbmngsishe wheel being connected to the suppect/usemisep208¢. The
wheel ed transport device of claim 23, wherein the support nenber is
configured to be positioned in a plurality of axial positions, each of the
axi al positiongy reguidend tiasgbrelddi@ dtlaimese whefeirs the papsrtmemBér is The
wheel ed transport device of claim 23, further conprjsing a fluid delivery
devi ce i reohfigungd ¢obepesiticner dma piurslity 98 axiakprstionsyfagl of the axiahgositignsy

delivery rgﬁﬁ%%e@cagﬁ%%ﬁ%gl{%gslgo’qsﬁﬁegﬂ&g t he support menber. 26. The wheel ed

transport er conprising a valve positioned between
the fluid delivery device and the suspension device, the val ve being
configured to adjust a flow area betmeen,t@g f.lyid deILverg devi ce and the

suspengi on devdelhepvheeiaddrapmeast @Wlfer%fr%%@r TET/PIETG vl wher ei n
the sus ke &%g}éke %ﬂﬁﬂ%hhﬁ&ﬁn%agirofn'wiﬁ{ thRisadRAsiRYSALY 1K SEAYEHVaM L hi n a

first cylin e support ne being attached to the first piston. 28.
The wheel @&idercanfipoed tamriatethefsuppat me@ber.wherei n the fluid delivery device
is configured to deliver the fluid to a first side of the first piston to
nove the support nmenber in a first axial direction, and to a second si de of

the first pistgn 11 WReRd BRspOPBSte MEIERT 25, furthes @6@Pesiaghaklvei rect i on.
29. The wheel ed transport device of claim 28, wherein the |evel of

suspensi opositiongd between the fbfid deléveax deyiceans the sespersiehdevacs Bisrialvedisg . 30.
The wheeled tra ort deyice of .3l 1. i Lh4dbe delivery
devi ce co‘fﬁ?rﬁigg@gﬁga‘i@gc?hfxo 5] gﬁwn%\r}g%ﬁ 1?/151 |dgl6§)%¥g%%% ﬁ?&nthgggse}%ong cyl i nder,
a first emsidecgion of the first cylinder being in fluid conmunication with
a first end region of the second cylinder, and a second end region of the
first cylinder being in fluid conmunication with a second end region of the

second cyl i nde Mhse B0SP Qi S8R thedudheisBA devlogr €i n the
first and seco%7d @S}ﬁ?’% Zers ar%&?ld%\?lgﬁf@ﬂgolnneét ed'tlo oneggnot her with first
and sasonebriyrises a Bizst pishen mbeale disposed syithin a dissticykindst, the suppogtanembsr ei n t he

wheel is caonfigured to retract into the body.
begng at?ac‘meéj to tﬁe first p?s on. y

28. The wheeled transport device of claim 27, wherein the fluid delivery device
is configured to deliver the fluid to a first side of the first piston to move the support
20 member in a first axial direction, and to a second side of the first piston to move the

support member in a second axial direction.

29. The wheeled transport device of claim 28, wherein the level of suspension
is a function of the axial position of the support member.
25
30. The wheeled transport device of any of claim 27, wherein the fluid delivery
device comprises a second piston movably disposed within a second cylinder, a first
end region of the first cylinder being in fluid communication with a first end region of
the second cylinder, and a second end region of the first cylinder being in fluid

30 communication with a second end region of the second cylinder.

31. The wheeled transport device of claim 30, wherein the first and second

cylinders are fluidly connected to one another with first and second hoses.
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33. The wheel ed transport device of claim23, wherein the handle is novable
between at least a first position and a second position, and wherein
movenent wb 2némokasdl e causes the fluid to be transferredrfusessstobmsé | ui d
delivery device to the suspension device. 34. The wheel ed transport device
of claim 33, wherein the fluid delivery device conprises a piston novably
di sposed within a cylinder, the handle being attached to the piston. 35.
The wheel ed transport device of claim 33, wherein the wheel is extended
when t he handBe. The whetlbé trhmspsit deoive bf olaim s, whereinttbelvhed is ednfaotedd when
the handle is in tge ﬁﬁ?ond position. 36. The wheel ed transport device of

cl ai m 3510 IgHastdnto thaBoHandl e conprises a | ocking feature that is
constructed to cooperate with a | ocki ng mechani sm of the body to retain the
handl e in one or nore positions internmediate to the first and second

posi tisons. 3733AThasyheclsd tanypypstdemict of chimAdesWhatinghehawllers meahkpor t

devi ce, the suspensiqn system conprising...a fluid-ti.ght cyli . a piston
novabl y %F%S’% égl%e\ﬁ%faﬂ'frﬁ I{yoﬁlélofllaﬂga-sﬁoélﬁtp%é’yf’?h rw%eéel Yere {]%g%%ed to the
pi ston apg,Reesakd theldaideRalakREeW o theguidedlverpdeic thlikd d del i very
device in fluid comunication with the fluid-tight cylinder, the fluid

del i ver y sepgngtien gasjiely configured to deliver fluid within a first region of
the fluidtight cylinder on a first axial side of the piston, and within a
second region of the fluidtight cylinder on a second axial side of the

pi st om. 34. The wheeled transport device of claim 33, wherein the fluid delivery device

comprises a piston movably disposed within a cylinder, the handle being attached to the

piston.

35. The wheeled transport device of claim 33, wherein the wheel is extended
15 when the handle is in the first position and the wheel is retracted when the handle is in

the second position.

36. The wheeled transport device of claim 35, wherein the handle comprises a
locking feature that is constructed to cooperate with a locking mechanism of the body
20 to retain the handle in one or more positions intermediate to the first and second

positions.

37. A suspension system for a wheel of a wheeled transport device, the
suspension system comprising;
25 a fluid-tight cylinder;
a piston movably disposed within the fluid-tight cylinder;
a member attached to the piston and operatively associated with the wheel; and
a fluid delivery device in fluid communication with the fluid-tight cylinder, the
fluid delivery device being configured to deliver fluid within a first region of the fluid-
30 tight cylinder on a first axial side of the piston, and within a second region of the fluid-

tight cylinder on a second axial side of the piston.
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