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SUITCASE

{FIELD OF THE INVENTION]

The present invention relates to a suitcase having casters

assambled thsareon.

(BACKGROUMD OF THE INVENTION]

Recently i:ncreasing people travel by air over long
distances, and large suitcases are used in aver increasing
occasions.

In order that the Cravelers can carrcy large and heavy
suitcases by themsalves with less labor, cascers have been
attached onto the bottom of the suitcase.

Whea carrying a suitcase by using the casters, generally
a handle of the suitcase is pulled or the suitcase is pushed Erom
behind with the flat surfaces of the suitcase being directed in
the traveling diréccion {this mode of travel shall be called
longitudinal travel hereinafter). |

The casters are attached in such an arrangement, similarly
to the four wheels of an automobile, that a pair of casters
attached at the rear side in the traveling direction have wheel
bearings fixad on the bottom of the suitcase to stabilize the

travel thereby preventing the wheels from swiveling to the right

or left, and a pair of casters attached atc the front side in the
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traveling direction have wheel bearings which can rotate over
360 degrees to the right and lefec afound vertical rotary shaEr.s.
thereof, thereby making it easy to change the moving direction
of the suitcase. Also becausa positions of the axles of the front
castars are offset fromche vercical rotary shafes of che bearings,
changing cthe moving diraction of the suitcase causas the casters
Lo be spontaneously oriented in the same diraction.

When carrying a suicéése by using the casters, depending
on the si.t:uaci.'on. it is easier to move it with che Flat surfacs
direcced perpendicular to the moving dirsction (this mode of
travel shall be called lacefal travel hereinafcer) than the
longitudinal travel. In the lateral traval, because the distance
between ths right and lelt wheels is graacly increased,
capability to move straight is significantly improved while the
suitcase is less liable to tumble when moving over uneven surface

or corneriag, thus making it possible to carry the suitcase far

_mOta easily.

To make it possible to move the suitcase both in lateral
and longitudinal dirsctions to suit the situation of the place
Lo move, it is necessarcy to make all the Eour cascers, which are
attached on the four corners of cthe bottom surface of the suitcase,
rocatable.

In casa all the four casters arz made rotable, however,
the function of the rear casters to kesp straight movement is

lost when the suitcase is carried in longitudinal travel in order
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to pass through crowded people or other reason, resulting in
extremely poor stability of the suitcase movementc.

In the case of the conventional suitcase having the re.ar.

castars fixed, the rear wheels cannot be orienced in the direccion

perpendicular to the flac surface of the suitcase, making it

‘impossible to move the suitcase in the far easier lateral travel.

{OBJECT AND SUMMARY OF THE IMVENTIONM]

The object of the invention is to provide a suitcase which
can be moved in either loagitudinal travel or lateral travel.as
required, and has good scabi.lit:y of movament ducing longicudinal
travel.

The suitcase according to the invention has é caster, of
which axle position is offset from a vertical rotary shaft of
& bearing, being provided on each of the four cormers of a side
€ace which becomes the bottom sucrfaca during travel, wherein a
pair of fronc casters, which are located on boch sides of the
Eront edge when moving in adirection parallel to the flat surface
of the suitcase, have wheel bearings assembled freely rotatably
around the vertical rotary shafc, while a pair of rear casters,
which are located on both sides of the rear side, are installed
in such an arrangement as the righc. and left axles oppose each
other and wheel bearings a:.:'e assembled to be capable of swinging
over a specified range of angles around the vertical rotary shafts

thereof, so that the suitcase can be moved either in longitudinal
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travel or lateral cravel and has good stabllicy of movemenc during
longicudinal c:ével.

The range of specifiad angles is graZe rably about 180
degrees,
A éas:e base of the rear castess is provided wich a guide

groove of subszancially sami circular shapa, whilz a projecced

portion of the bearing is fitted thersin so chas che swing rang2

e~

of the bzacring can be ragulaced by the gracr2 walls co abouz 180

Swing ragulaciag means which regulazzs cha swing cangs ol
Che: bearia; to atouc 180 dagre2s may a.s.> bz inscalled nn Tha
casiar basa of the rear castars.

according to the invancion, moving Zdireccion of the
Suitces2 can be fra2ly changzcd oy means ol chz paic of Eronc
Casters wnich are locaced on che £29nc side in che moviag dizaction
and can Ersaly rocace over 1480 degrees. whan moviag in the
cdireccion parallel to the £lat surfacs of the suitcasa. And a

rear casters, which swing only wizhin a range of abouc

"
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80 cdegrass so that a the axlas of Ches cascters are direcced
iawardly, work sim milarly €o che rear wheals of an automobile co
keep che moving diraceicn straight. and therefore good traveling
stabilizy is ensured.

The rsar casters ara noc {ixed, unlika che prior ar:, and
the whaals chereof can be diractad to a cirection perpandicular

o the Elaz suriace of the suitcases., and charafors the suiccase

~
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can be easily moved also in this direction.

(BRIEF DESCRIPTIOM OF Z DRAWINGS]

Figure 1 is a perspective view of one embodiment of the
inveacion.

E‘igure 2 is a bottom view of one empbodimedt of che_
Lavencion.

Figure 3 is a bottom view of r2azs castecs of one embodimeacn
of the invenrion.

Figurz 4 is a longicudinal seccioral viaw of craac casneos
of, ona embodiment of the Laveacion.

Figure S is a side view showing a scar=2 of a suitcase
according to on2 embodimanc of the invantcion being cilcad forwacd
to move ia the dirsction parallel to the flac surfac=.

Figura 6 is a side view showing a scate of a suitcase
according to oane embodiment of the iavencion beiag capable of
moving in the diraction perpendicular to che flat suriace.

Figure 7 is a bottom view of resar casters of another

embodiment of the invencioa.

[DETAILED OESCRIPTION OF THE PREFERRED EMBODIMENTS!
The invencion will nrow be described below in the cases of

praferrad embodiments thereof with raferance to the accompanying

drawings.

The suitcase of the iavention has a basic coastruction
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similae o an ocdinazy suitcase, as shown ia Ftc.. 1. The mata body
L comprises a body gorcion LL and a Lid gozeioca 12, each provided
with a c2infoccemenc frame 2 actachsz ca che peciphecy of che
op=2ning chacanf. The bady gotcion LL and che lid pocsion 12 ax

Liaked to each ocher via hinges J. The ningas 1 also serva as
a foncage of che suitcase. The ra2iafocc2mens frame 2 has a clamp

t hl - v H
1 goccton L2 nace che sody poccion LL. and

The maia Scdy L Ras, oa the buczom cherend, cwo fcnac
Casrn=2s3 78 L}:.:.::e-i az che cight and L2322 oa tae froac side when
movio] LA X dieascion shown ia che QCawing. acd Cwo C=2a¢ C3I3N2CS
73 liyrarad az che clghc aad l28c o chza caar side2.

Th2 Ecoar casisss Taars Eo2aly conazabls owsc J5i d2graes

similazly cn crose used in coavancioral suizcases, while

af che Beaciags SO chac, whea the moviag €izaccion of che suiccase

e

is changed, chadizaccion of checascacs is sgoazaneausly changed

accoriingly.

Tha raar cascars 73 hava cearings 73 which can swing wichia
a2 rangs of ahout 130 degraes around e varcical rotary shafc 72
iascallsd oa a castar base 7L, wharain a wheal 75 is ficted in

e axis 74 of che bearing 73. The bearing 71 has a projecciag

percion 73L ia che directlion of che axla 74.

Tha cascars basa 7L is mada of a nexd svachecic rasia with

cha cap suziace :ra:»c: being formed in suck a caafiguracica chat |
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conforms with the curves of four corners of the bottom surface
of the main body L of the suitcase 1, and is atcached to che main
body 1 of che suitcase by means of boles 79, guide groove 78
of substaatially semi-circle shape is provided on che boctom
surface. And providzd at the center of the sami-circle shape Ls
a shafr hole for the vertical rotary shafc 72 co penecracs
therechrougﬁ.

Provided ar the bottom end of tha warcical rotacy shafc
72 is a recainer head 72L, while 2 ball bearing 77 is assembled
in che intermediate portion for the beariang 73 and the top ead
is fixed on che cascer base by means of che nuc 78.

The projeccing portion 731 of che_ beériag 73 €ics in the
guide groove 75. Whena the bearing 7] rotates, cthe projectiag
portion 7)1 moves in the guide groove 7§. Raage of swianging angle
is limired to about 180 degraes E{/ groovs walls 761 of the guide
groove 76,

The £ront casters 7A can be made frealy rocatable over 360
degraes in case the bearing 73 without projecting porcion is used,
while the same parts as :hosle of che rear cascars 78 can be used
for the resc, making ic possible to reducs che manufaccuring cosc.
Even when the proj éccing portion 731 is provided on the bearing
73 of che raar castars 78, rangs of swinging angle can be limited
to abouc 180 degrees by swing rsgulacing means 711 of the cascer
base 71 on side face of the bearing 73 as shown in FIG.7.

Acrcual operation of the suitcase will be dascribed below.
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Bottom view of the suitcase of the iaveacion is shown in FIG.2

The two fronc cascers'7.-!. Located ac the right and lzfc on tha
Eronc side whea moving in the diraction indicatad by arrow X in
the drawing can rotatz over 130 degress similarly to those usad
. in che convancional suitcasas. On tha other hand, tha two raar
castars 78 located at the right and l2ft cn the r2ar side oppose
2ach other and swing wichin a range of abouc 130 degrees tawardly.
When cacrving the suitcase by using the cascers, in case
the suitcase is pushed oc gullad on the handles 5,6 oc che main
body to move it in X d'.:et cion o€ the drawing, the Eronc and reac
whasls spontaneously change theilr diraccions chereby co be
direcced parallel to the X dirfection. 1n casz ;he pushing oc
pulling direction fluctuares whilz2 carcrving or the suitcase
passes over unawan E_Loor causing the wheals 75 of the casters
Lo daviata fromthe X diraccion, che wheels 73 of the £ront casters
7A deviate but the two wheals 75 of the rsar casters 78 oppose
each other and swing oaly within about 180 degrees inwardly,
therefora ac l2asc one of the whaels 75 is praventcad from daviating
by the groove wall 781 of ctha guide groowva 78 which ragulates
the projacting porcioa 731 of che bearing 73, so chat the suiccase
is maintainad parallel to the X diraccion. "
Thus an effact of suporassing fluctuacion of the moviag
direcrion is exercad so chat the suitcase of che invention has
good scabilizy of travel, similarly to che convencional suiccases

whera the froat castars ar2 made fresly roctacable and the rsar

~
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casters are fFjixed.

When the suitcase is tilted forward (backward) with oaly
the front (rear) castecs 7A (78) on the floor as shown in £IG.S,

total resistance exerted on the wheels 75 are greatly reduced,

and therefore the suitcase can be carried easily even on a thick-

piled carpet. Also the tendency to fluctuate during cornering

is reduced due to the smaller traveling resistcance.

When the suitcase ismoved in a direction indicaced by arrow

¥ in FIG.1l, the user can pull it on the handle S by tilting the
Syitcase so that either only che right or lafc ones of the froat
casters 7A and the rear castars 7B are on the floor as shown in
FIG.6. While the conventional suitcase with E£ixed rear casters
cannot be mowved in cﬁis direction, the suitcase of the invention
can be moved also in Y direction because the rear casters can
swing within a range of about 180 dagrees.

When moving on two wheels as described above, because total
traveling resistance acting on the wheels 15 is less than that
of the time when all four wheels are on the floor, the suitcase
can be easily carried and the direction can be changed easily
even on a thick piled carpet. Also because the distance between
the right and left wheels is greacer enough compared to that of
during longitudinal travel in forward (backward) cilted attitude
on two wheels, such'a phenamenon does not occur as the suitcase
tumbleé as in the case of longitudinal travel, when moving on

an uneven floor while changing the diresccion.

-
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According to the invention, as described above for the

preferred embodiments, such a suitcase can be provided that is
capable of moving both in the direction parallel to the flat
surface and ;n the direction pPerpendicular to the flat surface,
and has good sc.rai.ghc traveling charactariscic and good traveling
stability when moving in che direccion parallel to the flat

surface.
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(CLAIMS]

{Claim 1}
A suitcase provided with a caster of which axle position
is_ 6EEsec from vertical rotary shafc of a beafing, being provided
J  on each of cthe Eour ';:orners of a side face which becomes the bottom
surface during travel; wherzin a pair of froat casters locatad
ac the right and lesft on the front side when traveling in the
direction parallel to the flat surface of the suitcase ars made
in such a configuration as bearings of che whaels the_reoE are
[0  assembled freely rotatably around the vertical rorary shaft, and
a pair of rear cascers locatad at the rigat and left on the rear
side are made in such a configuracion as axlas of the cascecs
move in a direction to oppose each othar and bearings of the axles
thereof ars assembled to swing only witchin a specified range of
angle around the vertical rotary shaft.
(Claim 2]
The suitcasa of claim 1l wherain the spacifiad range of angla
is about 180 degrees.

{Claim 3]

20 The suitcase of claim 2 wherein a substantially semi
c:'.-rcula.;v: guide groove is provided on the caster base of the rear
“ca.scers, while a projecting portion of the bearing fits in the
guide groove so that the range of swing of the bearing is limited
to about 180 degrees by the groove walls.

25 {Claim 4}
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The suitcasg of claim 2 wherein a swing regulating means
for regulating the range of swing of the bearing to about 180

degrees is provided on the caster base of the rear casters.



