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SUITCASE

{FIELD OF THE INVENTION]

[V

The present invention relates to a suitcase having casters

assambled thsareon.

(BACKGROUMD OF THE INVENTION]
Recently i:ncreasing people travel by air over long
0 distances, and large suitcases are used in aver increasing
occasions.

In order that the Cravelers can carry 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). |
20 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

.
W

or left, and a pair of casters attached atc the front side in the
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The present invention relates to a suitcase having casters assenbl ed

t her eon. [ BACKGROUND OF THE | NVENTI ON|
Recent|y increasing.people travel by air over |ong drﬂmﬂmceKsE@wdl laced
| arge suitcases are used in ever increasing occasi ons.

I

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
J casters are offset from che vertical rotary shafes of the 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 situacion, it is easier to move it with che flac surface
10 directed perpendicular to the moving direction (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
15 suitcase is less liable to tumbls when moving over uneven surface
or cornering, chus making ic possible to carry the suictcase far
_mOta easily.
To make it possible to move the suitcase both in lateral
and longitudinal dirsctions to suit the situation of the place
20 o move, it is necessary to make all the Eour casters, which are
attached on the four corners of the bottom surface of the suitcase,

rotacable.
In casa all the four casters ars made rocable. however,
the function of the rear casters to kesp straight movement is

25  lost when the suitcase is carried in longitudinal travel in order



I'n order that the travelers can carry |large and heavy - Sui tcases by

thensel ves with I ess | abor, casters have been attachggsggg hgs qmmym
of the suitcase. - When carrying a suitcase by us
general |y a handle of. the suitcase is pul l ed or the Zmﬂﬂ hed
from behind with the flat surfaces of the suitcase b

the traveling direction (this node of travgg_ shal | be called
| ongi tudi nal travel hereinafter).

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

5 perpendicular to the flat surface of the suiccase, making ic

‘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

I can be moved in either loagitudinal travel or lateral travel.as

required, and has good scabi.lit:y of movament ducing longicudinal
travel.

The Suir_casa. according to the iavencion has é caster, of

which axle position is offset from a vertical rotary shaft of

IS a 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

20  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

25 chereof, so that the suitcase can be moved either in longitudinal
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The casters are attached in such an arrangenent, simlarly to the four

wheel s of an autonobile, that a pair of casters attachﬁdm&iH&hﬁmf Kplaced
side in the traveling-.direction have wheel beari ngs f|

bottom of the suitcase to stabilize the travel thereby ‘m !ml g““
wheel s fromsw veling to the right : or left, and a palr

attached at the front side in the
travel or laceral cravel and has good stabilicy of movemanc during

longirudinal cravel.

The range of specifiad angles is graie rably about 180

degraes,
b) A cascer bese of th r castars is provided wich a guide

| groove of subszancially sami circular shapa, whilz a projecced
portion of the bearing is Eic:eﬁ therain so thas che swing rang2
of the bzacring can be ragulaced by the gracr2 walls co abouz 180
dagraas.
10 Swing ragulaciag means which regulazzs cha swing cangs ol
Che: bearia; to atouc 180 dagre2s may a.s.> bz inscalled nn Tha
castar basa of che rear cascars.
according to the invancion, moving Zdireccion of the
suitcas2 can be fr2=2ly changad by means o chz paic of fronc

fronc side Lin che moviag diceccion
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13 casters wi

and can fraa2ly rocace over J80 degrees. whan moviag in the

cdireccion parallel to the £lat surfacs of the suitcasa. And a
pair of rear cascters, which swing only wizhin a range of abouc

80 cdegrass so that a the axlas of Ches cascters are direcced

o

0 iawardly, work similarly co che rear whesls of an auzomobila co
keep che moving diracticn straighc, and cherafora 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

25 co the £lat suriaca of the suitcase, and therefora the suitcase

~



travel i ng direction have wheel bearings which can rotate over 360 degrees

to the right and | eft around vertical rotary shafts thé?éﬁ?‘“rhereby——————
making it easy to change the nmoving direction of the SUIﬁﬁﬁﬁgﬁHé&%ml

pecasse pos tfons of he s es of The 7o Hll!ll’llllllHIII!HIII

- -

can be easily moved also in this direction.

(BRIEF DESCRIPTIONM OF £ DRAWINGS]

Figure 1 is a perspective viaw 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.
§0 Figurs 4 is a longitudinal seccional viaw of c2acr castecs
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 iavancion being cilcad forwacd
to move in the dirsction parallel to the flac surface.

5 Figura 6 is a side view showing a scacea of a suiccase

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.

23 The suitcase of the iavention has a basic coastruction



casters are offset fromthe vertical rotary shafts gi%ngcggginggk,,_,
changi ng the moving direction of the suitcase cause ers to be
spont aneously oriented in the sanme direction. BhcEt3Hak Ben eplaced
suitcase by using the.casters, depending on the situ |er to
move it with the flat surface directed perpendicul ar t““\“ﬁm\‘m&
direction (this node of travel shall be called |latera

t han t he

relnafter)

f)=

similae o an ocdinazy suitcase, as shown ia Ftc.. 1. The mata body
L comprises a body garcion Ll and 2 lid gozeioa 12, each providad
with a c2infoccemenc frame 2 actachsz ca che peciphecy of che
op=2ning chacanf. The body gotcion LL and che lid poczion 12 azs
3 Lliakzed o ezch other via hinges J. The hingss ] also secva as
a foncage of che suitcase. The ra2iafocc2mens frame 2 has a clamp
4, which ke=ps rhe Lid goccion L2 nacc che sody poccion LU, and
haadlzs S. §.
The main BSedy L Bas., oa the buczom cherend, cwo fcoac
1) casmazs 7a Lﬁ.:.:ce-i at the cighs and l23z on che froac side when
moviag ta € dteascion shown ia che deawiag, and fwo ¢=2ac¢ Ca302C3
78 Lyrmarsd ac che cighc and 123 oa €hz csaz side.

Th2 Ecoar casisss Taars Eo2aly conazabls owsc J5i d2graes
similazly cn chose used Lo convaaciocal suizcases, while
pgasicinas of che axlas a2 olisac from cha wvarcical cocacy shalces
af che Beaciags SO chac, whea the moviag €izaccion of che suiccase
is changed, chadizaccion of checascacs is spaazaaaausly changed
accardingly.

Tha reaz cascars 78 have tearings 73 which caa swiagwichia
W0 a rangs of alourc 180 dagraes. around o varcical rocary shafc 72

iascallsd ca a cascas base 7L, wharain a wheal 75 is ficced in
e axis 74 of che bearing 73. The bearing 71 has a projecciag
gorcion 71L ia che direccion of Che axls 74.

The cascar basa 7L is mada of a haxd 'synchecic zasia wich

33 cha cog suzfacs :c‘a-ec: being formed in suck a caafiguracioa chat |



I"ongi tudinal travel. In the lateral travel, because the_dLsLanQe_~b§Lm@§__

the right and | eft wheels is greatly increased, capablll y to nove
straight is significantly inproved while the suitcase i &his Sheet Has Bagh Replaged
tunbl e when novi ng over uneven surface or cornering, thu

possible to carry the suitcase far nore easily. T bl e

to nove the suitcase both in lateral and Iongltudlnal directions to sult

the situation of the place

10

T

cqnfoms with the curves of four corners of che bocrcom 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 shaftrn hoLe for the vertical rotary shafc 72 to penecracs
ther=chrough.

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 78. faage of swmgmg angle
is limired to about 180 degraes by 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.



to nove, it
on the four
In case all

the four. casters are made rotabl e, however,
the rear casters to keep strai ght novement |s | ost wh

carried in Iongltudlnal travel in order

S neééssary to make all the four casters, which are
corners of the bottom surface of the suit&ﬁs@marhsB&mamﬂaxd

1))

[
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Bottom view of the sqic:ase of :h;a invenrﬁion is shown in FIG.2
The two fronc cascers'7.-!. located ac the right and lafc on the
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 suitfcases. On ths other hand. the 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'.:e( cion of the drawing, che fronc and reac
whaals spoatanecusly change chair dir2cziony chereby cto 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

att ached

A -

-



3'to pass through crowded people or other reasdn resulting in extremnely
poor stability of the suitcase novenent. I n t he ca%Hs SHeettHaeBeen Replaced-

conventional suitcage having the rear casters fixed, the rm“ \[I“'ﬂ"ll”“

cannot be oriented in-the direction

G

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,

L

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.1, the user can pull it on the handle S by tilting the
0. syitcase so that either only che right or lefc ones of the Eroat

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
15 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

20  even on a thick piled carpet. Also becauss 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
tumbles as in the case of longitudinal travel, when moving on

25 an uneven floor while changing the dirasccion.

-
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per-pendi cul ar to the flat surface of the suitcase, n&kLng—+¢——44q¥¥¥y4m43 to
nove the suitcase in the far easier |ateral travel.

AND- SUMVARY OF THE LNVENTI ON] The object of thdh n

provi de a suitcase whith can be noved in either longit Eiﬂ I

| ateral travel as required, and has good stability of

| ongi t udi nal
-10-

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,

5 and has good sc.rai.ghc traveling characteriscic and good traveling

Stability when moving in the direction parallel to the Flat

surface.



travel . The suitcase accor di ng to the invention has a caster, of
which axle position is offset froma vertical rotary shaft of a bearing,

bei ng provi ded on each of the four corners of a side face-which—becones
t he bottom—smﬁwﬁum'rg—t—ravel wherein a pair of. front‘trm grkgplaeemlch

are Iocate the front edge when novh on
par al | el I“m{ ml Iﬂs" !ﬂ “of the suitcase, have wh W‘“\
‘assenbl ed . f reely rotat a: '

R -11-

(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}



around t he verti-eal—otary shaft  while a pair of rea r i e

| ocated on both rear S|de are installed in such an
arrangement as tiﬂlﬂﬂﬂﬂﬁ“’ﬂﬁ"l&m’ | es oppose each ot Abis SkeptdiagBeenReplaced
bearings are ass bl e of swinging over a e of
angl es around the vertical rotary shafts thereof, so thaﬁ“ﬂﬂ?’llltmlumﬁ can
be noved either in |ongitudinal

-12-~

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.



4 travel or |
travel The range of specified angles | eferab

| ongi t udi nal

aﬁa has good stability of novenent duri

ev\a°°°

{0

SUTTCASE .
{ABSTRACT]

The. suitcase according to the present iavention has a
Ccaster, of which axle position is offset Eram a verciéal rotary
shaftc of a bearing. being providéd on each of the four corners
of a face which becomes the bottom surface during travel. A pair
of front casters., which are located on both sides of the fronc
edge when moving in a direccion parallel to the flat surface of
the suitcase, have wheel bearings assembled freely rotatably
afound che Qercical rotarcy shafc, while a pair of rear casters,
which are located on both sidas of the rear side, are installed
in such an arrangement as the right and lefrc axles oppose each
other and wheel bearings are assembled to be capable of swinging
only within about 180 degrees inwardly around the vertical rotary
shafts thereof, so that the suitcase can be moved sither in
longitudinal travel or lateral travel and has good stability of

movement during longitudinal travel.

(Ag-1)

o



A caster base of the rear casters’is provided with a guide groove of
substantially sem circular shape, while a projected portion of the
bearing is fitted therein so that the swing range of the bearing can be
regul ated by the groové walls to about 180 degrees. Swi ng
regul ati ng nmeans which regul ates the swing range of the bearifig $heet HbxBeen Replaced

100 dearece g se beralledonthe T T




céste_r base of the rear -casters. Accor di hg to the inventi on, noving
direction of the suitcase can be freely changed by neans of the pair of

front casters which-are located on the front side in the W
and can freely rotate over 360 degrees, when noving in the d| rection _
parallel to the flat surface of the suitcase. And a pair of %&etn l§ep1
which swing only within a range of about -180 degrees so that aced
of the casters are directed ”’” ,’m"

Fig.2

7A : 78
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ihmardly, wor k sinilariy to the rear wheels of an autonobile to keep the
novi ng direction straight, and therefore good traveling stability is

ensured. - The rear casters are not fixed, unlike the prior art, and
di~eul-ar to the

flat surface of the suttcase, and therefore the suitcase
. This Sheet Has Been R

I

t he wheel s thereof can*be directed to a direction perpendietd
ced

Fig.3




5 can be easily rmved aI soin this di rectlon [BRI EF

DESCRI PTI ON OF THE DRAW NGS] Figure 1 is a perspectlve vi ew of one
enbodi nent of the . .

Thls She
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i'nvention. Figure 2 is a bottom view of one enbodi ment of the
I nventi on. Figure 3 is a bottomview of rear casters of one

embodi ment of the iavention. Figure 4 i's-a | ongitudinal sectional
view of rear casters of, one enbodi nent of the |nvent|on
) .~ This Sheet Has Been R

LT

Fig.5




Figure 5 is a side view showing a state of a suitcase’ according to one
enbodi nent of the invention being tilted forward to novel

paral lel to the flat-surface. Figure 6 is a side \ﬂ,g\gh§m

state of a suitcase aceording to one enbodinent of the’i ed
capable of noving in the direction perpendicular to the il Uﬁﬂ
Figure 7 is a bottomview of rear casters of another

i nvention. -

b

Fig.6 |




[‘DETAl‘fED DESCRI PTI ON OF THE PREFERRED ENBGD! NENTS]' “Theé i nvent i on

w Il now be described below in the cases of preferred enbodi nent's t her eof
with reference to the .acconpanying draw ngs. The suitcase of the
i nvention has a basic ¢onstruction
* - ° \
) -7- This Sheet Has B

I

Fig.7
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o THOeRR-STPE
6" s1m|ar toe-an ordinary suitcase, as shown in FIG 1. The main ody 1

conpri ses a body portlen 1l.and g lid portion 12Th 5!@ EB&hQ %vl
rei nforcement frahes® at'tEcHal zamjt! ithe peri phery ofl t ereof
The body portion :Ll q_nd;d;ﬂhgrgtgd porjti on 12 are ”"I

conforms with the curves of four corners of the bottom surface

of thé main body 1 of the suitcase 1, and is attached to the main
body 1 of the zsuii:case by means of bolts 79. A guide groove 76
of substantially semi-circle shape is provided on i:he bottom

5 surface. And provided at the center of the semi-circle shape is
a shaft hole for the vertical rotary shaft 72 to penetrate
therethrough. | | |

Provided at the bottom end of the vertical rotary shaft

; 72 is a retainer head 721, while a ba_a.ll bearing 77. is assembled
10 in the intermediat_e portion for the bearing 73 and the top end
is fixed on the caster base by means of the nut 78.

The project-ing portion 731 of the bearing 73 fits. in the
guide groove 76. When the bearing__ '7_3 .rotates, the projecting
portion 731 moves in the guide groove 76. Range of swinging angle

15 is limited to about 180 degrees by groove walls 761 of the guide
groove 76.

The front cas'ters 7A can be made freely rotatable over 360
degrees in case the bearing 73 without projecting portion is used,
while the same parts as those of the réar casters 7B can be used

20 for the rest, making it poséible to reduce the manufacturing cost.
Even when thé. proj écting portion 731 ism/iﬁtfoviAed on the bearing
73 of the réai‘ casters 7B, range of swinging angle can be limited
to about 180 degrees by swing regulating means 711 of the caster

“base 71 on side face of the bearing 73 as shown in FIG.7.

25 ' Actual operation of the suitcase will be descrlbed below.
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4

li'nked to each other via hinges 3. The hinges 3 also serve as a footage of
the suitcase. The reinforcenent frame 2. has a clanmp 4, which keeps the lid
portion 12 onto the body portion 11, and handles 5, 6. The main

body 1 has, on the bottomthereof, two frem caster§“7ZA Local edsafy i
ri ght and |Eftd§n the front side when no¥iyg in X di rekt i .
drawi ng, and t casters N i nevLY

./////////_\g/;/f

75

h et Has Bem Replaced
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B Iocated at -the right and left on the rear S|de
7A are freely rotatabl e over 360 degrees sinilar

conventional suitcases,
vertical rotary shafts- of the bearings t hat ,
of the suitcase is changed, the directiéﬁ of the castérs |Spqunyaneously

changed -accordingly.
swing within

Fig.. 6

whilie positions of the axles are_offset. . from.the

The rear casters 7B

The front casters
ly to those used in

when thﬁngViﬁgidv}ecﬁﬂon

have beahhngs« 3-whi-ctr—tan

i
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75
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: v i - qodak-y T
a range of about 180 degreF&g&f Ver ;‘:ﬁropary sraft 72 installed
en-a caster base 71, whereln Tttt @t axte 74 of the
bearing 73. The bearing 73 has'a’ ‘ L in the direction
of the axle 74. . The qﬁste”'base i‘/ -ade hard synthetic resin
With the top surface thereof belng forﬁed'rn syeh=aconfiguration that

REPLACEMENT SHEET
28 JAN 1997

ashilgt

lTITLE OF TRE'

SUITCASE

{FIELD OF THE INVENTION]
The present invention relates to a suitcase having casters

assembled thereon.

[BACKGROUND OF THE INVENTION]

Recently increasing people travel by air over long
distances, and large suitcases are used in ever increasing
occasions.

| In order that t-lflie travelers can carry large and heavy
suitcases by themselves with less iabor, casters have been
attached onto the bottom of the suitcase.

When carrying a suitcase by using the casters, generally
a handle of the suitcase is pulled or the suitcase is pushed from
behind with the flat surfaces of the suitcase being directed in
the traveling direction (this mode of travel shall be called
longitudinal trével hereinafter).

The casters are attached_in such an arrangement, similarly
to the_ four.wheels of an automobile, that a pair of casters
attachfz at the re%r side in the traveling direction.have\ﬂneel
bearings fixed .on the bottom of the suitcase to stabilize the
travel thereby pr ent:.ng’the wheels from swiveling to the right

or left,and a péir of casters attached at the front side in the

y
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conforns with the curves of four corners of the bottof §Urface of tH
pody*1 of the suitcase 1, and is attached to the main odyg UAN 1997e ~
suitcase by neans of bolts 79. A guide groove 76 of gulpstantially
sem -circle shape is provided on the bottom -

2

traveling direction have wheel bearings which can rotate over
360 degrees to the-right and ieft around vertical rotary shafts
thereof, thereby making it easy to change the moving direction
of the suitcase. Also because positions of the axles of the front
casters are offset from the vertical rotary shafts of the bearings,
changing the moving direction of the suitcase causes the casters
to be spontaneously oriented in the same direction.

When carrying a suitcase by using the casters, depending
on the situation, it is easier to move it with the flat surface
directed perpeﬁdicular to the moving direction (this mode of
travel shall be called lateral travel hereinafter) than the
longitudinal travel. In the lateral travel, because the distance
between the right and left wheels is greatly increased,
capability to move straight is significantly improved while the
suitcase is less liable to tumble when moving over uneven surface
or cornering, thus making it possible to carry the suitcase far
more easily. |

To make it possible to move the suitcase both in lateral
and longitudinal directions to suit the situation of the place
to move, it is necessary to make all the four casters, which are
attached on the four corners of the bottom surface of the Suitc':ase,
rotatable.

In case all 1';he four casters are made rotable, however,
the function of the rear casters to keep straight movement is

lost when the suitcase is carried in lopgit’:udinal travel in order



surface. And provided at the center of the sem-circle

hol e ‘for t

Provi ded at the bottomend of the vertical rotary shaft

head 721,
for the be

the nut 78.

he vertical rotary shaft 72 to penetrate they

while a ball bearing 77 is assenbled .in the
aring 73 and the top end is fixed on the cas}e

3

n elzréd&{tggportl

to pass through crowded people or other reason,r resulting in
extremely poor stz.-.xbility of the suitcase movement.

In the case of the conventional suitcase having the rear
casters fixed, the rear wheels cannot be oriented in the direction
perpendicular to the flat surface of the suitcase, making it

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

[OBJECT AND-SUMMARY OF THE INVENTION]

The object of the invention is to provide a suitcase which
can be moved in either longitudinal travel or lateral travel as
required, énd has good stability of movement during longitudinal
travel.

The suitcase according to the invention has a caster, of
which axle position is offset from a vertical rotary shaft of
a bearing, being provided on each of the four corners of a side
face which becomes the bottom surf;lée during travel, wherein a
pair of front casters, which are located on both sides of the
front edge whenmoving in a direction'parallel to the flat surface
of the suitcase, have wheel bearings assembled freely rotatably
around the vertical rotary shaft, while a pair of rear casters,
which are loéated on both sides of the rear side, are installed
in such an arrang;ment as the right and left axles oppose each
other and wheel bearings are assembled to be capable of swinging
over a specified range of angles around the verticai rotary shafts

thereof, so that the suitcase can be moved either in longitudinal
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The projecting portion 731 of the bearing 73 fits in tihg= QU|de groova’ 6
Wien the bearing 73 rotates, the projecting portion 3431 ngéﬁg qgg e gyi de

groove 76. Range of swinging angle is limted to aboyt {18 grees by _
groove walls 761 of the guide groove 76. The fjrdat.casters 7Adcdgn
be made freely rotatable over 360 degrees in case thgq bearing 73 w t hoJt
projecting portion is used, while the saae parts as t

casters 7B ©favdE oWS¥fteral t¥avel and has good stability of movement during

longitudinal travel.

The range of specified angles is preferably about 180
degrees.

A caster base of the rear casters is provided with a guide
groove of substantially semi circular shape, while a projectéd
portion of the bearing is fitted therein so that the swing range
of the bearing can be regulated by the groove walls to about 180
degrees.

Swing regulating means which reguiates the swing range of
the bearing to about 180 degrees may also be installed on the
caster base of the rear casters.

According to the invention, moving direction of the

. suitcase can be freely changed by means of the pair of front
casters which are located on the front side in the moving direction
and can freely rotate over 360 degrees, when moving in the
direction parallel to the flat surface of the suitcase. And a
pair of rear éastérs, which swing only within a range of about
180 degrees so that a the axles of the casters are directed
inwardly, work similarly to the rear wheels of an automobile to
keep the moving direction straight, and therefore good traveling
stability is’ ensured.

The rear casters ére not fixed, unlike the prior art, and
the wheels thereof can be directed to a direction perpendiculér

to the flat surface of the suitcaée, and therefore the suitcase



for the rest, making it possible to reduce the manufact ur!
when the projecting portion 731 is not provided on the be
rear casters 7B, range of swi nging angle can be limted
degrees by swing regulating neans 711 of the caster . base
of the bearing 73 as shown in FIG 7. 5 Actual opera
suitcase wll be described bel ow.

can be easily moved also in this direction.

[BRIEF DESCRIPTION O?_THE DRAWINGS]

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

Figure 2 is a bottom view of one embodiment of the
invention.

Figure 3 is a bottom view of rear casters of one embodiment
of the invention.

Figure 4 is a longitudinal sectional view of rear casters
of, one embodiment of the inventioﬁ.

Figure S5 is a side view showing a state of a suitcase
according to one embodimenﬁ of the invention being tilted forward
to move in the direction parallel to the flat surface.

Figure 6 is a side view showing a state of a suitcase
according to one embodiment of the invention | being capable of
moving in the direction perpendicular to the flat surface.

Figure 7 is a bottom view of rear casters of another

embodiment of the invention.

[DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS]
The inirenti&i will now be described below in the cases of.
preferred embodiments thereof with reference to the accompanying
drawings. |

The suitcase of the invention has a basic construction




8 Bottomview of the suitcase of the invention is shown

front casters 7A located at the right and left on the f ggm?
e

noving in the direction indicated by arrow X in the dra
over 360 degrees simlarly to those used

6
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similar to an ordinary suitcase, as shown in FIG.1l. The main body

1 comprises a body portion 11 and a 1id portion 12, each provided
with a reinforcement frame 2 attached on the periphery of the
opening thereof. Tﬁe body portion 11 and the 1id portion 12 are
linked to each other via hinges 3. The hinges 3 also serve as
a footage of the suitcase. The reinforcement frame 2 has a clamp
4, which keeps the 1lid "ﬁort:ion 12 onto the body portion 11, and
handles 5, 6.

The main body 1 has, on the bottom thereof, two front
casters 7A located at the right and left on the front side when
moving in X direction shown in the drawing, and two rear casters
7B located at the right and left on the rear side.

The front casters 7A are freely rotatable over 360 degrees
simil.arly to those used in conventional suitcases, while
positions of the axles are offset from the vertical rotary shafts
of the bearings so that, when the moving directién of the suitcase
is changed, the direction of the casters is spontaneously changed
accordingly.

The reaf casters 7B have bearings 73 which can swingwithin
a range of about 180 degrees around a vertical rotary shaft 72
installed oﬂ a caster base 71, wherein a wheel 75 is fitted in
an axle 74 of the'- Beérihg 73. The bearing 73 has a projecting
portion 731 in the direction of the axle 74.

The caster base 71 is made of a hard synthetic resin with

the top surface thereof being formed in such a configuration that



I n the conventional suitcases. On the other hand, the tB&PMEEMEEEt@ B
n

| ocated at the right and left on the rear side oppose
‘within a range of about 180 degrees inwardly. VME
suitcase by using the casters, in case the suitcase is

h ot her and dYwi

ni c28 YAN99he
pushed or. pul |l gd

the handles 5, 6 or the main body to nove7it in X direftton of the =™

drawi ng, the front and rear wheels spontaneously change

_their directionst

thereby t0 bEonforms with the curves of four corners of the bottom surface

of the main body 1 of the suitcase 1, and is attached to the main
body 1 of the suitcase by means of bolts 79. A guide groove 76
of substantially semi-circle shépe is provided on the bottom
surface. And provided at the center of the semi-circle shape is
a shaft hole for the vertical rotary shaft 72 to penetrate
therethrough. | | |

Provided at the bottom end of the vertical rotary shaft
72 is a retainer head 721, while ;a ball bearing 77 is assembled
in the intermediate portién for the bearing 73 and the top end
is fixed on the caster base by means of the nut 78.

The projecting portion 731 of the bearing 73 fits in the
guide groove 76. When the bearing_ 7_3 rotates, the projecting
portion 731 moves in the guide groove 76. Range of swinging angle
is limited to about 180 degrees by groove walls 761 of the guide
groove 76.

The front casters 7A can be made freely rotatable over 360
degrees in case the bearing 73 without projecting portion is used,
while the same parts as those of the rear casters 7B can be used
for the rest, making it possible to reduce the manufacturing cost.
Even when the proj écting‘ portion 731 i'sfb%oviéed on the bearing
73 of thé rear casters 7B, range of swinging angle can be limited
to about 180 degrees by swing regulating means 711 of the caster
base 71 on side face of the bearing 73 as shown in FIG.7.

Actual operation of zhe suitcase will be described below.

g

n



directed parallel to the X direction. In.case the pushi BLA(‘EME’NT
direction fluctuates while carrying or the suitcase pabksks over uneyeni
fl oor causing the wheels 75 of the casters to deviate Er'nZ&dA‘N
direction, the wheels 75 of the front casters 7A deviate but the two
wheel s 75 of the rear casters 7B opposeg each other and swing only within
about 180 degrees inwardly, thereforeat |eastoneof thewheels 75 J—

mpgﬁvregé 3@&5&%@8&6' Bk dHk s%xtegse%@% wabLanZ@énois i iidCFEEOpVE 76

The two front casters 7A located at the right and left on the
front side when moving in the directi_on indicated by arrow X in
the drawing can rotate over 360 degrees similarly to those used
in the conventional suitcases. On the pther hand, the two rear
casters 7B located at the right and left on the rear side oppose
each other and swing within a range of about 180 degrees inwardly.

When carryiné thé suitcase by using the qasters, in case
the suitcase is pushed or pulled on the handlés’S,S or the main
body to move it in X direction of the drawing, the front and rear
wheels spontaneously change their directions thereby to be
directed parallel to the X direction. In case the pushing or
pulling direction fluctuates while carrying or the suitcase
passes over uneven floor causing the wheels 75 of the casters
to deviate from the X direction, the wheels 75 of the front casters
7a deviate but the two wheels 75 of the rear casters 7B oppése
each other and swing only within about 180 degrees inwardly,
therefore at least one of the wheels 75 is prevented from deviating
by the groove wall 761 of the guide groove 76 which regulates
the projecting portion 731 of the bearing 73, so that the suitcase
is maintained parallel to the X direction.

Thus an efféét of suppressing fluctuation of the mdving
direction is exerted so that the suitcase of the invention has
good stability of travel, similarly to the conventional suitcases

where the front cast.ers are made freely rotatable and the rear
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the projecting portion 731 of the bearing 73, so that Rﬁm_bm%meh“i

fmai ntained parallel to the X direction. Thus pnfeffect of
suppressing fluctuation of the nmoving direction is ekefteggJANI97 the
suitcase of the invention has good stability of travel}l simlarly tojt

conventional suitcases where the front casters are d e ety~rotatab
and the rear :

casters are fixed.
When the suitcase is tilted .forward (backward) with only
the front (rear) casters 7A (7B) on the floor as shown in FIG.5,

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 resistance.

When the suitcase ismoved in a direction indicated by arrow
Y in FIG.1, the uséer can pull it on the handle 5 by tilting the
suitcase so that either only the right or left oﬁes of the front
casters 7A and the rear casters 7B are on the floor as shown in
FIG.6. While the conventional suitcase with fixed rear césters
cannot be moved in this 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 degrees.

When moving on two wheels as de.s;:ribed 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 greater enough compared to that of
during 1ongit:udin‘al travel in forward (backward) tilted attitude
on two wheels, such’'a phenom.enon does not occur as the suitcase
tumbles as in the case of longitudinal travel, when moving on

an uneven floor while changing the direction.



9 casters are fixed. = - When the suitcase is tilte REpLA@EMENTaSHEET
wth only the front (rear) casters 7A (7B) on the floo hown ‘i n’
total resistance exerted on the wheels 75 are greatly rgd CeESJAN1997
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According to the invention, as described.abbve forlche
pPreferred embodiments, such a suitcase can be provided that is
Capable of moving both in the direction parallel to the flat
surface and in the direction perpendicular to the flat surface,
and has good stlraiéht traveling characteristic and good traveling

stability when moving in the direction parallel to the flat

surface.

REPLACEMENT SHEET
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[CLAIMS!
(Claim 1}

A suitcase provided with a caster of which axle position
is .offset from vertical rotary shaft of a bearing, being provided
on each of the four corners of a side face which becomes the bottom
surface during travel; wherein a pair of'front césters located
at the right and left on the front side when traveling in the
direction parallel to the flat surface of the suitcase are made
in such a configurétioﬁ as bearings' of the wheels thereof are
assembled freely rotatably around the vertical rotary shaft, and
a pair of rear casters located at the right and left on the rear
side are made in such a configuration as axles of the casters
move in a direction to oppose each other and bearings of the axles
thereof are assembled to swing only within a specified range of
angle around the vertical rotary shaft.

(Claim 2]

The suitcase of claim 1 wherein the specified range of angle
is about 180 degrees.
[{Claim 3]

The suitcase of claim 2 wherein a substantially semi
circular guide groove is provided on the caster base of the rear
castérs, while a ﬁrojecting 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.

[Claim 4}



FIG 6. Wile the conventional suitcase with fixed rear casters .cannot be
noved in this direction, the suitcase of the invention can be noved al so
in Y direction because the rear casters can swing within a range of about
180 degr ees. When noving on two wheel s as descri timumlﬂﬂ“l"m

total traveling resistance acting on the wheels 15 is l“ﬂ“ﬂr
the tinme when all four wheels are on the floor, the SU|tcasé tan"beseaS|Iy

carried and the direction can be changed eaS|Iy
The sultcase of claim 2 wherein a swing regulatlng'means

for regulating the range of swing of the bearing to about 180

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

REPLACEMENT SHEET‘
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even on a thick piled carpet. Al so because the distance between the right
and | eft wheels is greater enough conpared to that of duLi ngl;ll.-r?r?gi-'*'--f“ Qg
travel in forward (backward) tilted attitude on two whe ¥ HEETH
phenonenon does not occur as-the suitcase tunbles as in -~
| ongi tudi nal travel, when noving on an uneven floor whi c%giA%we

di recti on. SUITCASE

[ABSTRACéi

The suitcase according to the present invention has a
caster, of which axle position is offset from a vertical rotary
shaft of a bearing, being provided or'1‘ each of the four corners
of a face which becomes the bottom surface during travel. A pair
of front casters, which are located on both sides of the front
edge when moving in a direction parallel to the flat surface of
the suitcase, have wheel bearings assembled 'freely rotatably
~around the vertical rotary shaft, while a pair of rear casters,
which are located on both sides of the rear side, are installed
in such an arrangemerit as the right and left axles oppose each
other and wheel bearings are assembled to be capable of swinging
| only within about 180 degrees inwardly around the vertical rotaﬁ

shafts thereof, so that the suitcase can be moved either in
longitudinal travel or lét:gral travel and has good stability of

movement during longitudinal travel.

FIG.1



According to the invention, as described above for the pr'eferred _
enbodi nents, such a suitcase can be provided that is capable of novi-ng
both in the direction parallel to the flat surface and in the .diregtion

perpendi cul ar to the flat surface, ) PLACEMENT SHEET

reimast yie 4 o8

Fig.1 ' 28 JAN 1997 ‘l




and has good straight traveling characteristic and good traveling

stability when noving in the direction parallel to th

Fig.2

7A
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e flat  surface.
REPLACEMENT SHEET
| | 28aNW97

anemeed

0

7A




[CLAIMS]  [Caim1] A suitcase provided wth a caster of whi ch axl e
position is offset fromvertical rotary shaft of a beari ng-heing rowded
on each of the four corners of aside face which becones t HREPPRCENEA reh |
during travel; wherein a pair of front casters |ocated at
|l eft on the front side when traveling in the

Fig.3

75 731

. f6a 72



direction parallel to the flat surface of the suitcase are made in such a
configuration as bearings of the wheels thereof are assenbled freely

rotatably around the vertical rotary shaft, and a pair of rear casters

| ocated at the right and left on the rear side are nade-in.such-a

)

configuration as axles of the casters nove in a di r edxion To oppos¥E

ch
thin

ot her and bearings of the axles thereof are assenbled to swi ng onlyjw
a specified range of . 28 JAN 1997 }
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angl e, around the vertical rotary shaft. [C aim 2] The suitcase of
claim1l wherein the specified range of angle 1is about 180 degrees. [Claim

3] The suitcase of claim2 wherein a substantially te

gui de groove is provided on the caster base of the rear’ M%WIRHEET

projecting portion of the bearing fits in the 1
28 JAN 1997

Fig.s'l 5 T
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gui de, groove so that the range of swng of the bearing is limted to about
180 degrees by the groove walls. [Cd aim 4] .
12
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The suitcase of claim2 wherein a swing regulating neans for regulating the
range of swing of the bearing to about 180 degrees is provided on the
caster base of the rear casters.

REPLACEMENT SHEET |
{ 28 JAN 1997 ‘]

Fig.7




