WD 2005/ 084481 PCT/ GB2005/ 000749 WHEELED LUGGAGE CASE Field of the

I nvention This invention relates to traveller's |uggage cases and nore
particularly to luggage 5 cases which are equi pped with wheels and a

push- hand| WO:2805/08¢481 i t at e novenent of the case al ong aPCTEB20050007THVaY OF
the |ike. Background of the Invention 10 During the past few decades, people

have been travelling over |lo i f ger periods, carrying
with them | arger and heavi er%ﬁ&ﬁgﬁgw@%&% manual |y carrying

| uggage at airports, railway stations, hotels or other sites is a task
which is generally disliked by travellers. 15 Rental |uggage carts are
avai | abl e at cmmthis kind but the renting process is itself

an I nconveni ence and such carts do not remain with the traveller after

| eaving the site of rental. In order to mtigate this problem wheeled

| uggage car ri efBis\fveston (aiates fq tyaveliers luogage cesemand: mere partiqulady teduggage
constructiog t gadedGitied dreSoqh amamdns%haraaﬁﬁnsri‘an&@%?{enh&ﬁmdmanf 1S
not In use, have been used., An exanpl e of such acarder Is shown In i gure
1. Such carri ef® ¢ase alosg aflopp walkweayer thedikerd t rucks of the type which have a
platformon 25 which the |luggage case |Is rested, a pair of wheels which

extend bel ow one edge region of the platformand a handl e which extends
upwar d fromth&ﬁ@ﬂﬂiﬁ.&em&ﬂjser grasps and tilts the handle to Iift
the platformand | uggage case upward fromthe underlying floor or the like

and the carrier may then be pulled or pushed to the destination of the
case. Such18ar Puang the nashewdepades, Peaple have bea travelling overdonger distances for

i nconveni ences igpbef pBlddsO Warryihg Switi"thérf Nalgsr HPH Addvier SSihsdsZ €4 dnll 1S
not entirely selt-supporting durin novenent. A

] | person who Is pulTing or
pushi ng such a"@&P?'lyéa“WDEt'UQQ@EQF‘h%Q"@- raiivay; stationg, hatels gr otber sites is ﬁ‘ﬂfﬁder to
hol d the carri e,hicﬂtig;?é}@rgwusqmyﬁ@ﬁrg_on that enables it to 35 be
travell ed along the Tloor or other surface. In the absence of such effort by
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15 Rental luggage carts are available at certain sites of this kind but the renting process

is itself an inconvenience and such carts do not remain with the traveller after
_leaving the site of rentai.

" In order to mitigate this problem, wheeled luggage carriers which typically have a

20  lightweight and foldable construction to facilitate handling and storage of the device

when it is not in use, have been used. An example of such a carrier is shown in
Figure 1.

Such carriers are essentially small hand trucks of the type which have a platform on
25 which the luggage case is rested, a pair of wheels which extend below one edge

region of the platform and a handle which extends upward from the edge region.

The user grasps and tilts the handle to lift the platform and lugagé case upward

from the underlying floor or the like and the carrier may then be putled or pushed to

the destination of the case. Such carriers are helpful but are not entirely free of
30 inconveniences of their own.

The carrier is not self-stabilized and It Is not entirely self-supporting during
movement. A person who is pulling or pushing such a carrier must continually exert
additional effort in order to hold the carrier at the tilted orientation that enables it to
35 be travelled along the floor or other surface. In the absence of such effort by the




user, gravity pivots the carrier until either the platformor the handle
itself contacts i the floor. Wien the |uggage case is renpbved fromthe
carrier the carrier itself becomes 5 essentially still another separate

pi ece of mhlch the traveller nust contend wth, The instability of
such a car\yggp 11t is tilted to the travelling ori eRCHGBIPPSAPAT4E he

pi voti ng novenent mhlch occurs when the handle is rel eased make it
unsatisfactory 10 for certain purposes sgch as for transporting a snall
child along with a luggage case. Efforts have been nade to nmake the | uggage

case itself whset, goavityivdtethe danteraintl either thessatiurmt & the hahdle itsdintentdcdi cal |y
consi sts of prtﬁ?\qhéi%ng wheel s at the surface of the 15 case that faces
downwar d when ase Is in an upright position. Mst case designs have
wheel s placed at the opposing coners of a narrow si de of a conventional

rectangul ar bQy: | tcas rie n .whi hthe case
can be wheel ey‘?gﬁ;ﬁ% ﬁ%ﬁé&%fgﬁei ﬁ?’ﬁ f H'Feg'j ¢ dFH}l?ﬁ 539#%3

20 exanpl e 5of esbentiatly il miotlmsaepalate ﬁecesefdnggageﬁvrmtrmehvm rmﬂaa’ttemﬂs Of
this arrange are ease of changing between carrying and rolling the

suitcase and r I ng the suitcase by one's side w thout obstruction to
wal ki ng. However the significant di sadvantages are di ffi culty in

base and a hi girectiteiysf o § Hger WhaN g g GIH6 ool otetfano opd ™ " O
general ly has pnmﬁhgzmovement whichooaoursawihasrethd ha eiamleasdu make Wnaﬂtlsfaetoey

ver o i modCa; 10 AL pHORRY s FR cs?%%sﬁ%f%'r faan shief Ao witl 4 BRSYE ' °"°

wheel i ng and rmasecuvrability efficiency. Retractable handles were built into
wheel ed | uggage cases to facilitate novenent of the case as shown in Figure
3. When the handle is extended, the unit may-be tilted 35 about the wheels
and be oper at dxfforts have been made tormakestheluggagmeasedisell wheglahie withaut ghe ald st ussed

luggage case GALLJatS caffer. 2TRR/ AN Lohsictd GPARMRINGAMNEER atdhe surface of the

15 case that faces downward when the case Is in an upright position.

Most case designs have wheels placed at the opposing comers of a narrow side of

a conventional rectangular box-type suitcase. When in this orientation, in which the

case can be wheeled along, the case Is substantially higher than it is wide. An
20 example of this type of case can be seen in Figure 2.

The advantages of this arrangement are ease of changing between carrying and
rolling the suitcase and rolling the suitcase by one's side without obstruction to
walking. However the significant disadvantages are difficulty in manoeuvrability due

25 to along narrow base, instability due to the narrow base and a high centre of gravity
and the person pulling such a case generally has to lean over into an awkward
posture.

After wheels are attached to suitcases making them ‘more portable’, further
30 innovations were aimed at optimising ergonomics, case material and case design for
wheeling and manoeuvrability efficiency.

Retractable handles were built into wheeled luggage cases to facilitate movement of
the case as shown in Figure 3. When the handle is extended, the unit may be fiited

35 about tha wheels and be operated in essentially the same manner as the previously
discussed luggage case carriers.




The advant ages of such a design are a retractable handle, better
manoeuvrability and | nproved ergonom cs. However, such a design is neant
for small and |ight cases. Large size suitcases that have adopted such a
desi gn hav¥®hWeHM48 unber some and tiresone to take ar ourRCTAGR200S000T48 1

consi derabl e size and weight and are subject to all of the Ilimtations of
the prior carriers. In all of the previoug designs the narrow base and hi gh
centre of gravity nmeant that the cases re unstable. 10 Back In the
1980's, sonme tried to attach wheels to the broad side of the suitcase where
the surface was w dest and push (or pull) the case lying on this w dest side
on the wheel s Thekadvantages ot sughse design are &relractablechandie . belteOmsnedgrability

Quterrigger | ' Lide d HBRETe Wy I%Nhﬁ. (a i d | ow
centre of gra\%tdg/'mp V\B\S/eerg, ﬂ&ﬁhl S |%§hs%22g§/ '\F{ a gﬂ-(?ﬂsq%g%ﬁgltggpare
several di sadgehgebangrhsize rauitcaseshihat dave cadoptedr sucharepidesign hkave bean
practical Ighc I‘S’ RfeCand Arbsbni | during
transfer/ st5(r)lr ?S’mn I n [ﬁ:rél n {é’ﬁﬁ“uﬁ’lﬁ‘é@ﬁgﬁ%v&h @R%ﬁﬁﬁgﬁgggfﬁﬁbﬁt
suitcase. 20 Fangiresubied to alf @fdelBﬂMBSPbeB dagiarst r act abl e and general |y

use a holding mechanism for exanple a catch or latch. In order to hold the
wheel in its extended position during use. An exanple of this is shown in
US 5407039 Al paall obthecprayieus desiansithe aamowpase-and higheentig afigravity meantibebb| e
wheel s are flig se%%f?iﬁh eand inconvenient to activate and retract.

Mor eover, they rré?{e the whol e case too heavy' 25 for practical purposes. In
addi ti on, ¥he hol di ng mechani sms are not always able to support the weight

of the often BRRYY tdI90RSE dofis L O BARA WG FB HrE3LES of The Bitchée O

t he hol di ng ani sm and 'l uggage o Is type wll often have to be

repaired or rephesede sifage was widestiand PEQE(@'.D"&@B@%MMW widegt side t want
for |uggage “‘Brpiﬁ)e'%e@@ un%aashbneyg(swsﬁafrmé' P?ﬁ%{ Ro. G.GPﬁgoﬁbﬁgg?ﬂng ;@d

er gonom cs and §2 conveni ent an actical for use." ThHe pre ention

s directod t oThiBRVGRR betier Riabity WEh @ wite Pase BhchiWcrantia of gravitnd Haweves, 35 |

15 this idea had never taken-off as there are several disadvantages inherent in the
design. For example, there are practical inconveniences with potential damage to
the exposed wheels during transfer/storage and in packing and unpacking with a
non-stationary suitcase.

20 People have tried to make the wheels retractable and generally use a holding
mechanism, for example a caich or latch, in order to hold the wheel in its extended
position during use. An example of this is shown in US 5407039 Alper, Brad and
Trevethick, Richard. The muitiple retractable wheels are flimsy, cumbersome and
inconvenient to activate and retract. Moreover, they make the whole case too heavy

25 for practical purposes.

In addition, the holding méchanisms are not always able to support the weight of the

often heavy luggage for prolonged use which resulis in failure of the holding

mechanism and luggage of this type will often have to be repaired or replaced on a
30 regular basis.

There has been a long felt want for luggage which is (1) easily manoeuvrable with.

good stability and ergonomics and (2) convenient and practical for use. The present

invention is directed to overcoming one or more of the problems discussed above.
35



WD 2005/ 084481 PCT/ GB2005/ 000749 4 Sunmary of the Invention According to a
first aspect of the present Invention there |Is provided a wheel ed |uggage
case having a e receptacle, the receptacle having two opposing 5

maj or melf?ﬁéﬂﬂy %ng end walls formng a | uggage conp@CTGH005/0087d9 cof a
maj or wall of the receptacle is adapted to serve as a bottomwall that faces
the ground during use of the wheels, wherein said |uggage case further
conprises: (I) a plurality of support whedt s | ocated at one end of the
bottom wal | ; (5’ k cfabl steering wheel assenbly, |ocated on the
bottomwall, d he support wheels, said steering wheel
assenbly having at | east one wheel and bei ng noveabl e between an active

position at whi e - I f, the
| uggage recept 5‘%& ﬁg @,{L ﬁ%?@ﬁ&?posﬁ@% QY&%E%&F%%@%@ é@@ yis
subst anti al | y \iggagen casec hayingfai luggage tdceptaciggthperaceptagiedhaving twodopdesingi i) a
handl e nean r
pushi ng. pupt 1 Tk 6pE i FaRE o raded VoG 43 GeoB 5 pAfimnd, Sherof § st
support vvheel swalhohg'\ecméplgcleesjadamtd tchsdrvevas fa bchtbmsm&lﬂnatgacdsahe gesmdnbl y
In Its active LLh respect to
the ground, ﬁﬂngtcd %e%fg*n eXt béki)&'/gga rom t @egg%WMeel s. 20 The
opposi ng nmaj or {ijal | anitiraﬁthef mertwheelsmmpmsmgnd\aime boftoremallicase that are
of |argest su ace same
end of the & age ?ré@ep ‘me su po'flﬁeel S. ‘ﬁﬁbgﬁf%?g acgﬁ%/'m?ﬁe '
steering wﬂ@el asselﬁbhytl'lelauppmewaeels\miqaﬁsmﬂgdmeatﬂsmthwimmaﬂeﬂstmme t he
base wall than the e
receptacle is til tea Eacéﬁq h%v?%eé ?S%{%ﬁ{w‘mﬁﬁoé ?w%ﬁwpggégﬁtt#equgﬁt re of
gravity towards thassenably pabndagememsetmnomnualhakm luggmneecptade pu@dn. This
arrangenment al so dj ng
wheel s, thus off-Ioa @H ?s'{"%g qu?\ég%%‘? SLB Iﬁ&ﬁg{hgbl y
t he wheel ed | uggage mﬁimoftbewggm We. am!bel s and one ret ract abl e
15 (#i) a handle means located at one end of the luggage receptacle for steering, .

pushing, pulling and lifting purposes; the steering wheel assembly and

support wheels being configured such that with the steering wheel assembly

in its active position, the base wall forms an acute angle with respect to the

ground, the acute angle extending away from the support wheels.

The opposing major walls of the case are the opposing walls of the case that are of
largest surface area. Suitably the handle means is located at the same end of the
luggage receptacle as the support wheels.

25 Preferably the steering wheel assembly, in the active position, extends further from
the base wall than the support wheels. This arrangement whereby the luggage
receptacle is tilted back fowards the support wheels displaces the centre of gravity
towards the user pushing the case and makes it easier to push. This arrangement
also displaces the centre of gravity away from the steering wheels, thus off-loading it

30 and making it easler to steer.

Preferably the wheeled luggage comprises two support wheels and one retractable

steering wheel assembly in a tricycle wheel configuration. This tricycle configuration

confers additional manoeuvrability with good stability while minimising total luggage
35 weight and optimising ease and convenience of operating the wheeling system.



steering wheel assenbly in a tricycle wheel configuration. This tricycle
configuration confers additional nmanoeuvrability with good stability while
m nimsing total |uggage 35 wei ght and opti m sing ease and conveni ence of
operati ng "WR2MHMENG system 1 WD 2005/ 084481 PCT/ CB2UBGBIOTND7495 Thi s
arrangenment optim ses manoeuvrability with good stability while m nimsing
total luggage wei ght and optim sing ease and conveni ence of operating the
wheeling system 5 The support wheels areSonly 'activated when steering

wheel (s) is extend and tilt t he _case back ds. Thjs_arr enent
optinises the € eg&ﬂ'@méﬁ@ﬁgﬁ 'B?"°°ﬁ¥!?$‘3‘!¥\?‘ﬂbga% s@g& WSEﬂgl"F@mﬁfE

wheel i ng syst ertotahidggegei weighitiagd bptimlsing @hse ardd converdéncemf dperating theQvhseliger abl y
t he retractables el assenbly is pivotally nounted or nounted In a slotted

fashion. Prefer "t he | uggage receptacle incorporates recesses in both the
end wall and the bottomwall adapted to acconmpdate the steering wheel

assenbly Ingth | n ' L1l jvelv.. Br abl y
The wheol | of treSuRbfiF hed(F aB Sl Sbisfec” Wton gBind F55RTEL s\ iphond bl e
assenbly such tthatcase backwards.athis airangement oplimisasithe aade adntutorwaniandesof
substanti dlly r di cular . | e Thi r Lol S erd ng.
20 Preferably ta%gvagﬁgeéﬁé%%agipb ggge%b%;’}aﬁ vﬁggﬁ{?nén';@ﬁ'%'béatbgs@é@nw l's
supported by awvheslipgpsystenur f ace on the base wall of the case. Preferably the
support surface |Is recessed into the base wall of the case. 25 1n a
particularly preferred enbodi nent the support surface for the wheel assenbly
in the bad® wdhreferably theateiractableawhert asserbly liss pivotaliy endunted oramountéd i@ case
Wi th respect Lot I%ﬁmbet ween the front of the case and the support wheels

so that the suppor surface is about parallel to the ground surface. This,
arrangenment has the 30 advantage that the forces acting on the steering

wheel assendly giofrdins HePaidube receptacie incorporates recesses in both the end wall and
the bottom wall adapied to accommodate the steering wheel assembly in the
15 inactive and active positions respectively.

Preferably the wheel of the steering wheel assembly is pivotally mounted in the
assembly such that it can rotate about its own axis and about an axis substantially
perpendicular to it. This arrangement facilitates steering.

20 . ‘ i

Preferably the steering wheel assembly, when in an active position, is supported by

a support surface on the base wall of the case.

Preferably the support surface s recessed into the base wall of the case.
25
In a particularly preferred embodiment the support surface for the wheel assembly in
the base wall is located &t an acute angle to the base wall of the case with respect
to a line between the front of the case and the support wheels so that the support
surface is about parallel to the ground surface. This' arrangement has the
30 advantage that the forces acting on the steering wheel assembly are dissipated
through the support surface to the base of the case in compression rather than
through point loading at the pivot means about which the steering wheel assembly is
mounted.

35 In a further preferred embodiment the steering wheel assembly and support wheels
are so sized and shaped such that, with the steering wheel assembly in its active
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1
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t hrough the support surface to the base of the case in conpression rather
than through point | oading at the pivot neans about which the steering
wheel assenbly is mnmounted. 35 In a further preferred enbodi ment the

st eeri ng WYOR00H0844834h| y and support wheels are so si ze®CTMEB2OK00MO Such
that, with the steering wheel assenbly in its active |i W 2005/084481
PCT/ GB2005/ 000749 6 position, the base wall forns an acute angle with
respect to the surface the case is standﬁhg on, the acute angl e extending

aravi ty of tnePtui e R e than RS BRIERD S4gRBLATRE slrigesifl sese B
handl e and t Egsiasding orii the nacktes alngle axdandingasway fiom mlnslsufﬁpdrha:chbelad Thidt the
content s auay ATAeRHHE RRapH B8 cARESoldsiaf P bietbah coia e e Sunehl; °,
steer the caswheséls ari:drtmms thel hendisrandsthe esem grhismekes mercmei'naSiedtol pushn
suppor {1 g Br obegoss” 24 M Bfine ke, A SrahalrmEnyipibces 1k iehire ot oy Bine o
wheel s on the casexoniants awdydrom the steering whieldo offigadit@nt makes ibeasiedtedtéen t he
active positiOfg,dasetiffs the case and autonatically 'activates' the rear

support wheels 1nto play. 15 This arrangenent whereby the | uggage receptacle
is tilled back towards the support wheels displaces the centre of gravity

towards the us i ' iy i

ar r angenent mgﬁ"éﬁéﬁ@h@ﬂ?'ﬁg&a%g&?‘ ceptac @Pﬁi"ﬁ?éﬁ%&i%%ﬁﬁét@g
support 280 whbasesofdhe paseds panaliel te thetsuppastingygraund on avstgpparahone end otlbei ng
wheel (s) and | [ E'Jrg!,ﬁge | 1 thtag

| uggage recep?g%ﬁbqsgaﬁal%ﬁggb ac vva?ssésn%‘%gg‘%égﬁq'he re% F‘%@%ﬁ@ahan ﬁg to
tilt backwar dsesandedindhe active positien. iitdiits ther ¢ase @nd automaticallyjacjivates3he eeaspt acl e

to allow for s "%m h : i s arrangenent whereby the |uggage receptacle
Is tilted back\%vgﬁr S reen% eﬁt‘épéa her luggage carried on top of the case |ess

likely to fall off.
15 This arrangement whereby the luggage receptacle is tilted back towards the support
wheels displaces the centre of gravity towards the user pushing the case and makes
it easier to push.

This arrangement whereby the luggage receptacle is tilted back towards the support
20 wheels displaces the centre of gravity away from the steering wheel(s) and makes it
aasier to steer.

This arrangement whereby the luggage receptacle Is tilted backwards enables the
retractable handle to tilt backwards away from the posterior surface of the luggage
25 receptacle to allow for striding space.

This arrangement wherebly the luggage receptacle is tilted backwards renders other
luggage carried on top of the case less likely to fall off.

30 This arrangement whereby the luggage receptacle is tilted backwards enables the
case to be converted to a push pram with safety and accessorial attachment.

Preferably the handle means can be moved between an active position at which the
handle extends outwards from the luggage receptacle and can be engaged by the
35 user at aninactive position at which the handle is contained substantially within the
iuggage receptacle. When the steering wheel and handle are retracted, the luggage



30 This arrangenent whereby the |uggage receptacle Is tilted backwards
enables the case to be converted to a push pramwth safety and accessori al
attachnment. Preferably the handl e nmeans can be noved between an active
posi ti on aVORMMY¥448ke handl e extends outwards from t he PCREEOB/0ELpt acl e
and can be engaged by the 35 user 'at an i.nactive posi.tion at which the

handl e i s contai ned substantially within the |uggage receptacle. Wen the
steering wheel and handle are retracted, {he |uggage WO 2005/ 084481

PCT/ GB2005/ 00 - ' I g
nar row surf aca oty Fan 28 Sael ) o farl baiid diné o3 el RCH Wl orl By
wheel i ng syst &@TyiBg §8%8.vat ed and the case tilted backwards, 5 the handle is
also tilted backwards away fromthe posterior case surface to allow for
sufficient striding space. Preferably, the posterior surface of the case is

optional |y rdtefgsbly. whepthe wheelingasystedh s adivated iang the sase Uiadbaskwands, t he
case is nmage Qhe haHUISIs dﬁ%g%ﬂﬂf&d@%ﬁ’ﬁﬁ tHE- pcRfrior EYseSiffabs R Ao 10

of the contents, but to be able to provide a platformfor carrying other

pi eces of | ugytigient striding spage. ; Brefasably. the pastarion suriace of theccase depotionalyhand e
are in their QGéd's!@dto%?ﬁﬁBéQ&Eﬂuorhr@ﬂ&iﬁiﬁpﬁﬂ act as a cart/trolley for
' I Pre

carrying other pieces of |uggage. erably, the case can be conveniently
converted into a push pram for babies or 15 toddlers with suitable

accessori al arsefandb), thefédsad ('FRBS of RbAStIhaBFal noforfy For|dBrdbi)larniCpratsetchm | S
install ed for safety and conveni ence purposes._ 20 Brief description of the

drawi ngs TiRe fdhegentenischut tgrbe\able tadipvide adlatiorpdar symiRg ober pleesiPks only

wi th ref er encygdage shRked SOHRUIN Whoi'the'5tBEng TSt bR hariid A@Uh thekr active
illustrates a prior art wheeled | uggage carrier, Figure 2 illustrates a

prior art whediostions,dipeasecanact as ay ey, for camying athespigeas of 4109898. wheel ed
| uggage case with handle; Figure 3b illustrates a close up view of prior

art retractable wheel; Figure 4 illustrates a side view of a | uggbage case
according to direfemhbodheedfe G be conveniently converted into a push pram for babiés or

15 toddlers with suitable accessorial and safety attachment.

Preferably, a simple braking system is installed for safety and convenience
purposes.

20
Brief description of the drawings

The present invention will now be described by way of examples only with reference

to the accompanying drawings wherein: '
25  Figure 1 illustrates a prior art wheeled luggage carrier;

Figure 2 illustrates a prior art wheeled luggage case;

Figure 3 a illustrates a prior art wheeled luggage case with handie;

Figure 3b illustrates a close up view of prior art retractable wheel;

Figure 4 illustrates a side view of a luggage case according to one embodiment of
30 the present invention where the steering wheel and handle are In an active position;

Figure 4a illustrates a close up view of the steering wheel assembly;

Figure 5 illustrates a side view of the luggage case of Figure 4 where the steering

wheel assembly is moving towards an inactive position;

Figure 6 shows a side view of the luggage case of Figure 4 in between an active
35 and inactive position;

Figure 7 shows a side view of the luggage case cf Figure 4 in an inactive position;



30 the present invention where the steering wheel and handle are in an

active position; Figure 4a illustrates a close up view of the steering
wheel assenbly; @%ure 5 illustrates a side view of the |uggage case of
Figure 4 WWO20508448%¢ cering wheel assenbly |'s nmoving t @GRIGRIOGHINMECE i ve

position; Figure 6 shows a side view of the luggage case of Figure 4 in
between an active 35 and inactive position; Figure 7 shovxs a side view of
t he luggage case of Figure 4 in an inacti B posi tion; WO 2005/ 084481

T 0 e ke B 0

enbodi nent of Figure Sillustratesa sl'ghgyldiﬁereht)emtmdirﬁentlol’ﬂmtianOIQ further slightly

di fferent enbo t 9, | ust e a yet
further enbodi W@E&SCH on o sh%rﬁk Fa?‘ é’%’ﬁ%&??féﬁ ’present
enbodi nent s reﬁig@@ntﬁtodﬁﬂlmstratyaMWmemMnMOm to the appl i cant  of
putting theginvention Into practice. But they are not the only ways in which
this 10 can be achl eved They are illustrated, and they will now be

descri bed, by uegschpuon-Qt-ing prefe pIboOgHMeIMs 1- 3 show various prior art

desi gns for nmount i ng a Iuggage case on wheels. Fi gure 1 shows a fol dable
frame upon which |uggage woul d be placed to facilitate 15 novenent. Figure
2 shows a case The presantembodiments capresenbewrentlyithetbest ways knovadtgdhes apiicand .

Figure 3a showgs r °W§ réw%wt t t, ndl e
to facilitate rmemn@m iﬁﬁn‘ﬁ gse engl tﬁ@ﬁﬁ%&t%@oﬁﬁ J@H"%ﬁs‘n‘g
dr awbacks 3aBovean DQ achievedy s they ﬂ@dﬂm&deam&nﬁ Wil nowdiei degcritved, b svaly of
retractable. TRt ﬁ ﬁlebVI ous advantages to this, when not being wheel ed

the wheel s can catc d snag on various articles. Also It Is desirable to
have a stationary receptacle when packing and unpacking. 25 An exanple of a

typical retrackigires™:3'3how Yafidld ok Brt'deSih€rior thounting a luggage case on wheels.
Figure 1 shows a foldable frame upon which luggage would be piaced to facilitate
15 movement. Figure 2 shows a case with wheels mounted at one end of a narrow
edge surface. Figure 3a shows an alternate wheel mounted case with a retractabie
handle to facilitate movement. All of these designs suffer from the various
drawbacks above.

20 Few cases incorporate means for making the wheels retractable. There are ocbvious
advantages to this, when not being wheeled the wheels can catch and snag on
various articles. Also it Is desirable to have a stationary receptacle when packlng
and unpacking.

25 An example of a typical retraction means is shown in figure 3b.

A wheel 20 is partially sitGated in an alcove 21 formed in the frame of the receptacle
22. The axle 23 of the wheel 20 engages a fork 24 having a shank 25 that extends
up into a vertical passage 26 in a thickened portion of the frame 27. The shank and

30 passage are of sufficient length to enabile the raising of the wheel to the point where
the lower edge of the wheel is above the level of the underside of the receptacle. To
hold the wheel at either the raised or the lowered position, the refraction means
includes a pin 28 which extends through a passage in the frame and which may be
entered into either of a pair of bores 29 which corresponds with either the raised or

35 lowered position. A compression spring acts against a flange to resist withdrawal of
tha pin.



A wheel 20 is partially situated in an alcove 21 forned In the frame of the
receptacle 22. The axle 23 of the wheel 20 engages a fork 24 having a shank
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above the level of the underside of the receptacle. To hold the wheel at
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entered into either of a pair of bores 29 which corresponds with either the
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contain heavy |oads and will be in use for long periods of time which puts
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wal | 35, a reaFigaras 4-18Ishows$ 2 wheslediclupgdge Gise (A0haccotdirgy tosorkeembbdimantt ofshown)

conpar tnent wniif RETL KUBARE. FEEHE 4 shife psfhe et BES Togonte B, Sombiiion poi 1
have t he gener higgagefeceptacie 3, support mbedtassmnbllaa 32a{32b is ppi shown), rastedringr ' s
sui tcase e prh;@t?g%&ﬁbﬁ%%hel 'r&?ﬁtﬂ%ﬂl‘i’a%dwﬁ features which wll be

her ei naf t e descC

The luggage receptacle 31 is defined by a base 34, a front end wall 35, a rear end
wall 36, a side wall 37 (the other side wall not shown} which forms a luggage
compartment. The lid 38 spans the top of the compartment when the case is closed.

20 Receptacle 31 and Iid 38 may jointly have the general configuration and construction
of a typical traveller's suitcase except for the specialised structural features which
will be hereinafter described.

In this particular example, the receptacle 31 and lid 38 jointly have a generally

25 rectangular configuration. Both such components are formed of a durable material.
The case 30 may, of course, have other shapes and be formed of other materials
and is equally adaptable fo any sized luggage case.

It is preferred, although not essential in all cases, that the luggage receptacle 31 and
30 lid 38 jointly have a length and a width which both exceed their height as this
provides for maximum stability.

The lid can be fastened to the luggage receptacle by various means known to those
skilled in the art and there are various ways in which the lid can be heid closed
35 including but not limited to zips, locks, clasps or any holding means.



In this particular exanple, the receptacle 31 and |id 38 jointly have a
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It should be understood that there are various ways in which the handle can be

positioned during use and subsequently stored away when the case in not being

used. For example, the handle could be formed from a generally U-shaped pivoting

20 or folding handle. With contemporary light weight and tough materials the handle
can easily be manufactured to various designs and the present invention
encompasses any handle design.

Spaced apart support wheel assemblies 32a and 32b (not shown) are disposed at

25 opposite side regions of the luggage receptacle 31 in proximity to the back end wall
36 of receptacle 31 and extend downward to contact the supporting surface. This
can be seen more clearly in figure 8.

The inclination of the base of the case from the supporting surface filts the handle

30 bar backwards away from the posterior surface and postero-inferior edge of the
case to provide striding space. A portion of the posterior surface of the case is
optionally recessed to provide additional striding space (see drawing).

35 A steering wheel assembly 33 is shown in figure 4 and a close up view of the
steering wheel is shown in fig 4a. The axle 43 of the wheel 44 is connected fo 2



can easily be manufactured to various designs and the present invention
enconpasses any handl e desi gn. Spaced apart support wheel assenblies 32a and
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with storad® of the case in restricted spaces. 10 The | uggage receptacle
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48 engages with a portion 50 of the support surface attached to the base 34 of the

luggage receptacle 31. in this example the portion 50 is recessed slightly. Because

the entire top of the pivotally mounting section engages with the support surface at

the base of the luggage receptacle forces acting on the steering wheel assembly will

20 pass through the tumning element and pivotally mounting section and dissipate into
the support surface and the luggage receptacle itself. This greatly reduces the
stress on any one section of the steering wheel assembly and as such greatly
increases its durability and strength.

25 One of the key features of the arrangement shown In Figure 4a is the angle of the
portion 50 with respect to the base of the case. Portion 50 is angled by some 15° in
a line from the pivot point away from the base of the case and into the body of the
case. A consequence of this design is that during forward motion of the case the
load on the steering wheel assembly s taken mostly on the surface of portion 50

30 which Is in contact with the steering wheel assembly, rather than being transmitted
entirely through the pivot point, which is the case in earlier retractable wheel
assembly designs.

The angie of portion 50 with respect to the base of the case is not critical. Any
35 angle, for example 45°, could be used. Generally an angle of 15° + 10° is preferred.



the entire top of the pivotally nounting section engages with the support
surface at the base of the | uggage receptacle forces acting on the steering
wheel assenbly will 20 pass through the turning el ement and pivotally
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Figure 5 shows the luggage receptacle wherein the steering wheel assembly 33 is in
a partially inactive position.

20 Figure 6 shows the luggage receptacle wherein the steering wheel assembly 33 is In
an almost fully inactive position. The tuming section 45 has been rotated
perpendicularly to the direction of forward linear motion to facilitate complete
retraction into the opening 47. The retractable handle 39 is in a semi-retracted or
inactive position.

25
Figure 7 shows the steering wheel assembly 33 and the handle 39 in an inactive
position. Neither substantially protrude beyond the surface of the luggage
receptacle.

30 Figure 9 shows an altemative embodiment of the invention which Includes a stopper
49 attached to the underside of the base 34 of the luggage receptacle. The stopper
could comprise a single, centred, stopper but more preferably a plurality (e.g. 2 or
more) positioned so as to support the luggage receptacie in the inactive position.
This means that when the steering wheel assembly 33 is in the inactive position the

35 luggage receptacle will rest on the stopper 49 and not the base 34. The stopper 49
is of a size to protrude substantlally the same amount from the base as the support



means that if any articles are placed on top of the |uggage receptacle they
will naturally fall towards the handle which will nean that they will stay
on top of the 15 |uggage receptacle nore easily. Figure 5 shows the |uggage
recept acl eWVIINIB#M8L he steering wheel assenbly 33 is i nPCA/GRIPASOQIMY

I nactive position. 20 Figure 6 shows the | uggage receptacle wherein the
steering wheel assenbly 33 is in an alnniﬁ fully Inactive position. The
turning section 45 has been rotated perpendicularly to the direction of
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wheel assefbly 33 is In the Inactive position. Wen the steering wheel
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for transporting an Infant in addition to the contents of the case. For

Preferably, a simple braking system, known to those skilled in the art, Is installed for
15  safety and convenience purposes.

Figures 10 to 15 show a slightly different embodiment with modifications to the

invention including a quick release latch 60 for releasing the steering wheel for use

and a ring handle guide 61 for pulling out and also, suitably, retracting the steering
20 wheel assembly back into the slot recess of the case.

Also, a latch mechanism, here a spring-loaded ball catch lock, of the steering wheel
L-frame on to the support surface at the base of the case can be used to prevent
detachment during wheel lift-off and an L-shaped steering wheel frame to deérease

25 likelihood of collapse of the steering wheel system, especially during lift-off and
when engaging resistance during reversing.

Referring now to Figures 16 to 19, this embodiment of the case differs from the
preceding embodiment in a number of respects. It will be seen that the case is
30 moulded with reinforcing ribs and from Figure 19 it will be seen that the handle bar
arrangement has three uprights instead of two in order to give even greater strength
to the handle. Furthermore, as can be seen from Figures 16 to 18, the steering
wheel assembly is housed wholly within a recess in the bottorn wall of the case and
which runs to the end wall but here there is no separate recess in the end wall, i.e.
35 unlike the preceding embodiment the steering wheel assembly does not move from
a recess In the end wall to a recess in the bottom wall. Instead, the pivotable castor



this purpose, a child seat nmay be di sposed on top of |lid and be secured to
the case Alternatively other luggage or itens nay be placed on top of the
case. 10 It should be appreciated that the Invention could equally be used
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Figure 17, the whee s seen In a partially extended state and in Figure
In summary the present invention provides a new design for the large size travel
suitcase that is easily portable with minimal effort and is highly manoeuvrable, stable
and convenient to use.

20
The proposed suitcase is a light-weight, robust, troliey-type design with a retractable
push handle and retractable wheels (e.g. see Figures 4 to 7 inclusive).
The system described herein has a number of advantages aover the prior art. These
25 Include:

Firstly, the design with a wide base and a low centre of gravity is inherently more

stable compared to various traditional suitcase designs. Unlike cases towed on

wheels at an incline (e.g. US Patent No 5,116,288), this design is self-stabilised and
30 self-supporting during movement.

Secondly, the design is more manoeuvrable. A tricycle wheel configuration, with
two unidirectional rear wheels located one at each side and a single multidirectional
front wheel, will confer maximum manoeuvrability (see Figure 8).

35
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15 Fifthly, the push-trolley suitcase design is more ergonomically suited for moving
large and heavy loads. Furthermore, it is easler to push than to pull a heavy load.-
This push-trolley suitcase design enables one to cart a heavy suitcase load with
more control and with much less effort. Furthermore, this trolley suitcase design can
also be adapted for pulling purposes such as reversing from a right corner and
20 reversing down from a step.

Sixthly, the push trolley suitcase design can be used as a push trolley in itself.
Other luggage can be piled on top of it and carted around as with the use of an
airport-or train station push trolley. This Is possible with contemporary plastic that is

25 tough, light-weight and strong. Other options include the use of canvass with
aluminium skeletal frame reinforcement.

Seventhly, in addition to the push trolley function, the push trolley suitcase can
conveniently be converted into a push pram for babies or toddlers with suitable
30 accessorial and safety attachment.

Furthermore, the base of suitcase is at an incline when the retractable wheel is in
use. This helps to bring the hind-wheels into play, and shifts the centre of gravity
backwards towards the hind-wheels to improve stability on the ftricycle and
35 manoeuvrability of the front multidirectional wheel. It also tits the handie bar



contenporary |ightweight and tough alum nium alloys, the retractabl e handle
can be easily manufactured to various design options. 5 Fourthly, the

retractabl e wheels allows the wheels to cone Into play only when needed and
avoi d pot eWOAPSB4M¥dge of exposed wheel s during | uggage PCREFRRPS00074Pr j or US
Patent No 5,407,039 has nultiple retractable wheels that are cunbersone -and

heavy. W proposed two small [i ght-vvei ght d'ol | er bl ade-11i ke rear wheel s t hat
will 10 only correinto pl ay when the 'car is tilted. Athird fIippabIe
wheel In the fypRlq Parik | t8asﬁ and
enabl es the case to uné’lfﬂo’n%rhg&;eco{aart t\lrﬂlﬂantﬂﬁlkfn see ﬁﬂi ML |§r¥de5| gn

m ni mi ses bul W@MW@MQ@ME@Q@I@@@WC&nd makes the case practical
and convenient to use. 15 Fifthly, the push-trolley suitcase design is nore
ergonom cal ly suited for noving | ar%e and heavy |l oads. Furthernore, It Is

easi er to pushVfhen&rshape puheel Sframe des Ba@P“fe"?hﬂ%bstW- alt ofirestionsyof wvheel desi gn
enabl es ong t ngditent MA@y @u'rﬁ:ﬁ luggéheVi spice "Whén CRiabel @and !’)!s fsfs much

| ess effort Furthermore, this tro Sul tcase design can also be adapted
for pulling pmqmpswvgdewewhewéaeg.angrqqumlassmgtﬂdagbjﬂbr and 20 reversing
down froma step. Sixthly, the push trolley suitcase design can be used as a
push trolley In ltself. Qher |uggage can be piled on togha!i III|t and carted

around as wi t Ht wilebe,apprecialeq that afetractahle stearing whael assemb lstrated inTthi s | s
possi bl e w th BahbeRrY a4 He%nﬁé& hsodefb%hm'& %pnbpéwm 8 Iuggage BaieOlhera ik

strong. Qther options inclu use canvass wt | 'um ni.um skel et al
frame rei nfGbr cteening wheel assembly anqwsmmnmlsw@re W@sphﬁﬂ‘t@ﬂbﬁqllé‘ﬁ 9nt §28i on,
the push trol |Iﬁ%l§%§éﬁé%@ﬂ§emﬁ‘§dﬁéﬁhﬁalfy‘¥h¥ﬂb‘ fthb Blrfacd mrpram
for babies or toddlers with Suitable 30 accessorial and safety attachnent.
Furt hernore, thwaphelag whedled.t case Is at an Incline when the retractable
wheel is in wuse. This helps to bring the hind-wheels into play, and shifts
the centre of gravity backwards towards the hind-wheels to inprove
stability on the tricycle and 35 manoeuvrability of the front
multidirectional wheel. It also tilts the handle bar | W) 2005/084481

PCT/ GB2005/ 000749



- 16 backwards to allow for foot clearance when wal ki ng and pushi ng the case
and keeps the.stacked |luggage on the trolley in place. The L-shape wheel
frame design confers stability to all directions of wheel 5 novenent, takes
up m nimal | uggage space when retracted and resists conpressive forces when
In use and requires Iess material bulk. It will be appreciated that a
retractable steering wheel assenbly as illustrated in Figure 4, and as
descri bed above coul d be enpl oyed in a Miggage case where the 10 steering
wheel assenb Y. and support wheels were of substantially equival ent 'size. In
this case t gage case woul d be substantially parallel to the surface on
which it was being wheeled. | Caims: 1, A wheeled | uggage case having a

| uggage receptacle, the receptacle haV|n two opposing major walls and
havi ng end whl | s 4 Whegled,luggeae asre heingaluseagn receplasis; ther regentagiohaving | of
the recepta oM rE,ﬁ&.,ground
during use %St%EOW y ﬁﬂgﬁ@ﬁ&nﬁgg Ebng%"ge cabg %%ﬁ%é %Eﬁ%a ri sés (1)

a pluraligy wr@ﬁmmmaafsﬂwmw@ﬂs ethtp serveras gdxottgmmwaﬂmat(u) a
retractabl & ol Bl I80bY/nel AFBUE Yol SaoLbOs Blde rithif 2nCed

10: fromthe suppo sal d s eering eel "asse aving a east
one wheel a@oMpHgAsrg noveabl € between an active p05|t|on at which the wheel

hacti Ve posht orf Huratly of Suptiir GffbdRideatis i B bHESERR HBERREC! L, 71 O, |
profile of t(ile | arsteciable stenring wheehnssembiy, iqcayectapmmoddoﬂonemk dislancecbd at
Ioin:?t ?Rg 1g];r :)ggels; “1he ss{ gésﬁhg'%ﬁiséeﬁar asse I y an %ﬂ%l gHr%t 485{1‘%%?28
configured such twheel and behgernevmle bgtwnha@ aclive rpuisifioniat whloh mtwheel
gﬁzl E)lalogg |t Egl PﬁZ%s%V\g %Ey avvay r om e ls‘ﬁadl\pl)\%ﬁ F’é’vﬁ@ég@ r%%p{a% or%rpund
. machve position at whlch the wheel assembly Is substan’dally within the
o profiie of the luggage receptac!e, and
.15 . (i) . a handle means located at one end of the luggage receptacie . for steering,
pushing, pulling and lifing purposes; the steering wheel assembly: and’
support wheels being configured such that with the steering wheel assembly
in lis active position, the base wall forms an acute angle with respect to the
v .. : -ground, and being inclined upwardly away from the support wheels. - -
2. A wheeled luggage case according to Claim 1 comprising two support
wheels and a retractable steering wheel assembiy conﬁgured reiative to each other
in a tricycle wheel configuration.

25 . A wheeled luggage case as claimed in any precading claim wherein when
the at least one steering wheel is retracted, the support wheels are inactivated by a
stopper,

4, A whesled luggage case as claimed in any preceding claim wherein the
30 refractable wheel assembiy is pivotally mounted to deploy or retract in a pivating
motion.

5. A wheeled luggage case as claimed in Claim 4, wherein the luggage
réceptacle incorporates exterior recesses in both an end wall and the bottom wail
35 adapted to accommodate the steering wheel assembly in the inactive and active



2. A wheel ed | uggage case according to Claim21 conprising two support

wheel s and a retractable steering wheel assenbly configured relative to each
other * in a tricycle wheel configuration. 25 3. A wheeled.|uggage case as
clainmed in any preceding claimwherein when the at |east one steering wheel
Is retracted, the support wheels are inactivated by a stopper. 4. A wheel ed
| uggage case as clained in any precedinggclaintmherein the 30 retractable
wheel assenbly Is pivotaIIy nDunted to deploy or retract in a pivoting

notion. 5. |_ai t he, | uggage
receptacl e |ncorpora es terl ggggsﬁgmb@t'ﬁoghygﬁ%%&% e bott om
wall 35 adaﬂﬂe@besstcathecbmtodmall tdmesstcd‘mrm its) activeqiositissenbly in the inactive

and active | |Is positions respectively, the steering wheel assenbly noving

pivotally fromthe end wall recess to the bottomwall recess to be in Its

active posi th on ﬁ6whéelaﬂ$ﬂgga¢el ea;eclaimse irany preceding i diair whepsie dedatng cl ai m
wher ei n- he ne V\/neel e an wheel senbly i

pivotal % m)un{%'}? ﬁ&ﬂ?@ s"gam i’t WWW hﬁ%ewﬁy own

axi s and abauth dmataiti cansu’oﬁteirﬁbmitl rjs qwar aﬂsldamulﬁbut @nl bxis Tsubstantigigd ed

| uggage case_.as . .cl.a in any preceding claim wherein the .10 steering

wheel . asser?ﬁfpf" 'ﬁretgqued i s supported by a support surface on the bottom
wal | of the case. 8: A wheeled |uggage case as claimed in Claim?7 V\/nerei n

t he support _surfac récessed into the base wall of t a .

wheel ed | ugdage. it&'?ﬁdﬁg luggrgR: gasq A8 337‘%?5‘ \ﬁﬁ\érpé?‘??dl"ﬁeg@ wgﬁte'"sg\sf ace

for the 10heaslesfing Mmbely assenitily d2286pioyd isSsuppSddyal sapporCstirRicansl det 0 the

base wal | f thm i&vvlth respect to a I|ne betvveen t he- front of t he case
getem gl |

and the sup

8. A wheeled luggage case as clalmed in Claim 7 wherein the support surface
. is recessed into the base wall of the case. '
15 .
L9 A wheeled luggage case as cialmed in Clalm B wherein the support surface -
_for the wheel assembty in the base wall is. located at an acute angle to the base wall
of the case with respect to a lire between the-front of the case and the support:
20
. 10. A wheeled luggage case as claimed in -any preceding claim wherein-the
- handle means.can be moved. between an active position at which the handle
extends outwards from the luggage receptacle and can be engaged by the user and
an inactive position at which the handle Is contained substantially within the luggage
25 receptacle.

11. A wheeled luggage case as claimed in any preceding claim wherein the case
in the active wheeling arrangement can act as a trolley cart to canry other luggage

30 12. A wheeled luggage case. as claimed in any preceding claim wherein when
the retractable steet'ing assembly Is in an inactive arrangement, the base of the case
is supported substantially level to the ground by a 'stopper’ at one end and the
support wheels at the other.

35 13. Awheeled luggage case as claimed in any preceding claim wherein a brake
system is incorporated for safety anid convenience purposes.



10. A wheel ed | uggage case as clainmed in any preceding clai mwherein the
handl e neans. can be noved: between an active position at which the handle
ext ends outwards fromthe |uggage receptacle and, can be engaged by the user
and an Inactive position at which the handle is contai ned substantially
within the luggage 25 receptacle. 11. A wheel ed |uggage case as elained In
any preceding cla mwherein the case .in the active wheeling arrangenent can
act as a trolley cart to carry other ‘| uggage 30°12. A wheel ed | uggage case.
as clained in any precedi ng clai mwherein ahen the retractabl e steering
assenbly Is in an inactive arrangenent, the base of the case is supported

substantlall Iev | to. t round b at. on nd and .t support
Wheel o at -t hiot hEmhepisd ol e oY s BHEV nre@ung Mo e melifer ° 7"
preceding cl anmwmmdecﬁﬂh&&seisww mﬂ@@dﬁﬂﬁ@@ﬁdfﬁqspﬁﬁ ety and
conveni ence purposes. | IC a.: 14. A wheeled | uggage case as clained in any
preceding clai mwherein the rear end#al | surface of the case is recessed

to providg additional striding space. .5



