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(57) Abstract

A wheeled upright Tuggage case is disclosed. The best cmbodiment of the case has wheels (S0, 52) to allow the case to stand upright
in a stable and ‘balanced position without attendance by the user. The case has a whee! handle (40) to allow the user to push or pull the
case across a supporting surface. The case may be pushed or pulled on either four wheels or two wheels. When four wheels are used, the
full weight of the case and its contents are bome by the wheels, relieving the user from having to bear any of the weight of the luggage
with the'arm. The body of the case has a front (36) and back wall (34) with & specific range of tilt angles from the vestical. By tilting the
body oféthe case toward the user, the design of the case improves the stability of the case while it-is-pushed acrosyasup | on
four wheels. Various case body configurations and push handle arrangements are disclosed. i THIS BkERT BAS bin
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15 Background Art: Wheel ed | uggage cases have devel oped
rapi dly over recent . decades. As early as the |ate nineteenth
century, patent literature showed | arge wooden trunks with small
metal wheels built into wood strips or skids. Conventional

sui tcases having horizontal major axes and 20 ei ther two_or four

wheel s have Blé‘ég'”%%@ standard of the industry for VEI B4R o
cases, known as "pul |l man" cases, have the wheels attached to the
bottom wal | of the case. ERGONOMICOWRRIGHTMHEELED LUGBAGE by a strap
or handl e attached on an end wall near an upper corner of the

case. 25 A CONGROSSOREFERENCE D RELATED ARBLICATIONS:d- axi s
wheel s on the bottom These are spaced from one another along the

relatively narrow This applédtioh elaim$ priofityoto Unitet StatdsoProiigional Ratenback
end of the case. A pair 1
WO 97/ 18726 Application Serial No. 60/007,454 filed on November 22, 1995,/ a180¢€0 19374
5 United States Provisional Patent Application Serial No. 60/013,068 fil_éd
on March 8, 1996, the teachings of which are hereby incorporated by
reference. ' '

BACKGROUND OF THE INVENTION
Eield of the Invention:

10 The invention relates generally to luggage, particularly to wheeled
iuggage. The invention allows luggage to be wheeled along a supporting
surface while "upright,” e.g., with the major axis of the luggage mostly
vertical relative to the supporting surface, but also while reducing fafigue
on the user’s arms. | )

15 Background Art:

Wheeled luggage cases have developed rapidly over recent
decades. As early as the late nineteenth century, patent literature
sﬁowed large wooden trunks with small metal wheels built into wood
strips or skids. Conventional suitcases having horizontal major axes and

20 either two or four wheels have been the standard of the industry for
years. These cases, known as "pullman" cases, have the wheels
attached to the bottom wall of the case. They are towed on these
wheels by a strap or handle attached on an end wall near an upper corner
of the case.

25 A conventional wheeled pullman has two fixed-axis wheels on the
bottom. These are spaced from one another along the relatively narrow

width dimension of the case to support the back end of the case. A pair



of caster type wheels support the front end of the case. The user pulls
the case around on these four wheels as if it were a rather narrow, tall

wagon. Anot her type of pull man, popul arized by Sansonite
Corporation, is 5 known by the trademark "Cartwheel s". This case has
two fixed ax®9718726 wheel s mounted at a | ower, rear esgEUSI6e/I9dm bottom
face of the case, "and a pair of glides (small plastic or rubber
l'egs), attacheg odytbheygeoivheBls support the it éndcof tHeéad9The iREEBUIIS AN
el ongated handle 1s nounted on a pivot axl e on the upper portion
of the front whklcask drband asetheshifouhavitdels ias if itQvere aoather InardoaV dtalll ush
against this wall when not in use. The axle nount I ncl udes an
abut ment agai nsagomi ch t he pivot end of the handl e bears when t he

handl e pivots to its outward npst position that holds the handle |, .
outward from the caAROtRRELYRE of puiimam: peprulasized by SamsanitSqrppeation, is

t hi ition, th hoi st ,L.he fropt, th h Lifti
twg'esl Do ! ©Ginnaen Bhrtner adernane iR, I FosR NP0 MEH S8 ¢ he ack
eel s. I I ) ' | h
INOELS of 11 xhests mount8RRETo by BaPbath S8 i oty Hito bdRagRsgISe o

face. These WhgR| § pair of glides @hfalioplagtié ¥4 riBbéRGs], Httdched o8 tho bbtdm
broadsi de. The upper faceé of the
' near the front edge thereof, An elongated handle is mounted on a pivot
axle on the upper portion of the front wall of the case. This handle is’
10 normally held flush against this wall when not in use. The axle mount
includes an abutment against which the pivot end of the handle bears
when the handle pivots to its outward most position that holds the handle
outward from the case when if is pivoted from the stored position. In
this position, the user can hoist the front of the case up, thus lifting the
15 glides off the floor so that the case can be rolled on the back wheels.
Another style of wheeled, upright luggage case has a pair of fixed
axis wheels spaced along a long edge of the lower face. These wheels
are oriented so that the case is ro!led broadsfde. The upper face of the
case has a handle with which thé user balances the case on these two
20 wheels. One such case, popularized under the trademark "Piggyback™ by
Samsonite Corporation, incorporates luggage cart functions into this type
of two wheeled case. Here, the wheeling handle is on an arm that slides
upward out of the case to a convenient position. The user tibs the case
onto the wheels while simultaneously suspending the auxiliary case from
25 the strapping device on the handle.
U.S. Patent No. 1,757,490 to Tibbetts shows a wheeled hand

truck that may be used to transport suitcases, but does not suggest



case has a handle with which the user bal ances the case on these two 20
wheel s. One such case, popul arized under the trademark "Pi ggyback"” by
Sansoni te Corporation, incorporates |luggage cart functions into this type
of two wheel ed case. Here, the wheeling handle is on an armthat slides
upwar d out Ot"{d%} se to a convenient position. The user tippgnishiio§ase
onto the whee e simultaneously suspending the auxiliary case from 25
t he strappi ng deyi.ce on the,handl e, . o U.S.. Pat . :
1,757,490 to Ti BHHPY $RE ek s TpRE 1 JmRLgyp stability and Gophfolt Y"ﬁ‘ﬂ%" e used
to transport SUl (EPIReeIOl cOEE: With BHOGRSInd. |

2
PCT/ US96/ 19374 U.S. Faltérit N6, bIBD8 BT SMelRYR, te? d Wéh\l'@se%télbmkd:és\é and
confort while |eaving four wheels in contact with the ground.

U S. Patent No. with¥neSgdir bb vlideld yo @ssiet thd userdinadrndms itaalsng irc as aipright
5 position. The suitcase cannot stand independently upright; the user must
support and balance the case. ' .

U.S. Patent No. 3,861,703 to Gould discloses a way to mount four
wheels on the bottom of an upright suitcase in order to roll it across a
supporting surface. The case is not tipped during transport.

10 U.S. Patent No. 4,678,670 to Wickman shows an upright wheeled
suitcase, but the major axis of the case is perpendicular to the ground,
which may reduce dynamic stabilitv. |

U.S. Patent No. 5,044,476 to Seynhaeve discloses a suitcase that
may be wheeled along in an upright pésition, but no particular angle of tilt

15 is indicated as being desirable. _

A need remains for an upright wheeled case that is stable when
rolled and yet does not demand constant manual support by the user,
with the resultant stress on the user’s arm.

SUMMARY OF THE INVENTION

20 The invention relates generally to luggage, especially to luggage
that is wheeled across a supporting surface in an upright position.
Disclosed is a wheeled upright luggage case of the type described whose
generally parallelepiped body has a depth dimension and a width
dimension, each of which is less than its height dimension, at least a pair

25 of wheels spaced long the w:dth dimension normally located along a back
corner portion of the bottom of the body, and a pull handle mounted at

an upper end of the body for moving the case on the wheels along a



with one pair of wheels to assist the user in carrying it along in an

upri ght 5 position. The suitcase cannot stand independently upright;
t he user nust support and bal ance the case. uU. S
Pat ent No. 3,861,703 to Gould discloses a way to nount four '
wheel s on t WO ¥Ya8126m of an upright suitcase in order to rol PCI/USKAPYTEs a
supporting surface. The case is not tipped during transport. 10

U.S. Patent No.suppbfftnd0rface, ihekingaags @ase dasuptenter offgrabitgl about in the
suitcase, but the mpjor axis of the case is perpendicular to the ground,

whi ch may r educgeottyetsinicerderabf the body, the improvement congprising @ttleads.one
5,044,476 to Seynhaeve discl oses a suitcase that . may be wheel ed
al ong in an upratget wheel masintedyon the beitemcef the bady at g distance algng thej g

wheel ed cace ¢ IaPth rBeEPn Tanrd of the pair gfwhedRate GRRetgbes aBlatihng
fﬁgsbggﬁ .égagfﬁlonsﬂﬁogéée Qtyc'l'} %t%@rmajor axis of t%&g{%_énﬁ!ﬁ + i T rC](ilS; Oon
The invention nek@t&dnaPRStRE} WHedl laHEAREDaICSP e, KilkOat HAGHG e from

that is wheel ed across a supporting surface in an upright position.
Di scl osed is a vti€ale et arvegticall ineopessivg titrodhtthe danter degeavifietaligshose
betwsen the pair of wheels and the other wheel, whereby the case can
‘stand unattended on the wheels and pushed or pulled by the handle on at
10 least some of the wheels, Preferably, this angle from the vertfcél ié from
about nine degrees to about twelve degrees. The handle preferably
comprises a handle grip and is mount.ed on at least one elonééted rod to
place the handle grip in a convenient position for the user. This
elongated rod preferably extends from the body at an angle from the
15 vertical from about forty degrees to about forty-five degrees. The )
elongated rod may be mounted to extend in parallel relationship with the
major axis of the body, but is preferably mounted on the body to
selectivel‘y' pivot to a use position forming an angle with the vertical of
about forty-two degrees when the major axis of the body is tilted at the
20 most preferred angle of about ten degrees from the vertical. Disclosed
alternative handles and body cdnfigurations are within the scope of the -
invention.
A primary object of the invention is to provide a luggage apparatus
that allows the user to wheel the luggage in an upright position across a
25 supporting surface with a minimum amount of weight borne by the user’'s

arms.



general ly parallel epi ped body has a depth dinension and a width
di nensi on, each of which is less than its height dinension, at least a pair

25 of wheel s spaced long the width dinension nornally | ocated al ong a
back corner portion of the bottom of the body, and a. pull handle
nount ed at an upper end of the body for noving thegessensrst he
wheel s al onﬁ"’aﬁww’726 : 3 :
W97/ 18726 PCT/ US96/ 19374

supporting surface, the luggage case has a center of gravity about in the
georetri c cent er Asiothércobjecht/of threinveptiondatnproddp & luogageaPparadys one
ot her wheel nounted on Lge botto o‘f t he body at a. di st?nce al ong t he
dept h di mendhahisgabie-while being wheplegracipss pSUPPREING f¥T8Ckheel nounted 5

Festing on t he. ofRihei deeEbhindivandbn sy o pR6Yiae YilhrdHE WIS (o
vertical, yehgdageehppdiatus tha® mhAs B PushB AeHY b ReppSHINY sifacd’ i iitsYwhéels s
5 A primary advantage of the invention is that it permits the user to
| wheel upright luggage across a supporting surface without the need to
constantly manually support and stabilize the luggage._

Another advantage of the‘ invention is that it provides a case that is

normally in a wheelable position, and does not need to be manually _tilted
10 into wheeling position.

Anocther advantage of the invention is that it minimizes the amount
of luggage weight borne by the user’s wrists; elbows, and shoulders, and
allows the user to move the luggage without placing the Qser's’ arrr_l(s_é in
uncomfortable or unnatural -positions. |

16 Anather advantage of the invention is its dynamic stability whi!}.
being pushed across a supporting surface.

Other objects, advantages and novel features, and further scope of
application of the present invention will be set forth in part in the detailed
description to follow, taken in conjunction with the accompanying

20 drawings, and in part will become apparent to those skilled in the art
upon examination of the following, or may be learned by practice of the
invention. The objects andladvantages of the invention may be realized
and attained by means of the instrumentalities and combinations
particularly pointed out in the appended claims.

25 BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated into and form

a part of the specification, illustrate several embodiments of the present



bet ween the pair of wheels and the other wheel, whereby the case can

stand unattended on the wheels and pushed or pulled by the handle on at 10
| east sonme of the wheels, Preferably, this angle fromthe vertical is from
about nine degrees to about twelve degrees. The handl e preferably

conpri ses aWMB#ABB6gri p and is nounted on at | east one el onRf&eWABI41t o

pl ace the handle grip in a convenient position for the user. This

el ongat ed rod pnehtioablandewgeties withrtheharittedydasicriptionrsghnes to explairethel 5
vertical from about forty degrees to_about forty-five degrees. The

el ongat ed rod Regcipieselithecinvestien: chae draywingsl are| oty fax thenewinesgiath t he
maj or axis of the body, but is preferabl nted on the body to '
sel ectively pi Jystabng %E?fﬁﬂ'gf’tq'ﬂh“f"m#ré}o igngntionepd arpdotdPibeal of

o oY R oHEhS B PRRob e Tl Soud, In She Py, Lo U111 eg 2t the
Di scl oseg FRI. "I @ pbidhoR il iaw duRPsuparatild GH it IdBRugRC Wi thin

t he scope of the nventi on. primary -obj ect of
the invention gRowWwihgtiey Frdat andug grizcob iR pAifefred embodimehiat al | ows t he

user to wheel the luggage in an upright position across a 25
supporting surface FRig.l2 & arfrontwviewnafutite edbodingérit dFige 1by t he user's
Fig. 3 is a back view of the embodiment of Fig. 1;
Fig. 4 is a side view of the Fig. 1 embodiment being pushed across

10 a supporting surface by g user;

Fig. ba is a side view of the embodiment of Fig. 1;

Fig. b is a an enlarged partial side view of the embodiment of
Fig. 1, with a portion broken away to reveal certa'in components of the
pull handle assembly;

15 Fig. 6 is an enlarged partial front view of the embodiment of Fig. 1,
with a portion broken away to reveallcertain components of the pull
handle assembly;

Fig. 7 is a front view of the Fig. 1 embodiment, with a cover in an
open position to reveal éertain interior features of the invention;

20 Fig. 8 is a schematic side view of the embodiment of Fig. 1,
illustrating certain dimensional aspects of the invention;

Fig. 9 is an exploded perspective view of the pull handle assembly
of the apparatus of the invention;
Fig. 10 is an enlarged view of a portion of the Fig. 9 embodiment,

25 rotated approximately'ninety degrees to reveal certain details thereof; and

Fig. 11 is an enlarged side view of a component of the Fig. 10

embodiment;



arns.
97/ 18726

4

PCT/ US96/ 19374

Anot her obj ect of the |nvent|on is to provide a |uggage appar at us
that is stable while being wheel ed across a supporting surface.
Anot her obj

| uggage apparatus t

wheel s

5

ﬁils‘}zﬁe invention is to provide an upright whegydosnesra
at may be pushed al ong a supporting surface on its.

. h
pernmits the user to Fi9- APE's R%@ SG Q}"g gﬁ"&f’g%‘&g‘éo e%i’kV%gt'gﬂpSSP'tclt'Hg

surface w thout
stabilize the | ug

posi tion,

ah @?te'?r?ﬁﬂl Embodiment oFﬂﬁ%@ﬂhLXdl%@Hbe .support and

and does not need to be manually tilted

10

15

20

25

Fig. 14 is a front view of the embodiment of Fig. 13;

Fig. 15 is a schematic side view of an alternative embodiment of
the invention, illustrating certain dimensional aspects thereof;

Fig. 16 is a bottom view of the embodiment of Fig. 15;

Fig. 17 is a partial back view of the embodiment of Fig. 15,
showing the adjustability of the pull handle assembly;

Fig. 18 is an enlarged View of a portion of the Fig. 17 embodiment;

Fig. 19 is a plan sectional view of the embodiment of Fig. 17,
taken substantially along section line 19-19 in Fig. 17; and

Fig. 20 is an enlarged partial side view of an alternative to the
embodiment of Fig. 15.

DESCRIPTION OF THE PREFERRED EMBODIMENT
- (BEST MODE FOR PRACTICING THE INVENTION)

The present invention has to do with luggage, particularly "upright”
wheeled luggage. The usual item of luggage consists basically of a
generally parallelepiped container having six sides and a handle. In this
disclosure, "upright" shall mean that, when the wheeled luggage is in
standard position for movement across a supporting surface, its major
axis is in a mostly vertical orientation {less than about 45° from the
vertical}. The "major axis” of a luggage container body is an imaginary
line segment passing through the body’s center of gravity, intersecting

both of the two most widely separated opposing sides, and having a

length substantially equal to the average distance separating those

. opposing sides. Thus, the major axis commonly is an axis of symmetry

and typically intersects the "top" side and "bottom™ side of an upright

7

ntage ‘of the invention
is that it provi des ﬁxgcal%elsté”'ﬁértia$ top perspectnﬂ)@N‘n’é’Jv'df the énﬂb@iﬁ{e’m'tﬂ Fig. 12;

WO



10 I nto wheel i ng position. Anot her advant age of the

i nvention is that it mnimzes the anpunt of |1 uggage wei ght borne
by the user's wists, elbows, and shoul ders, and al l ows the user
to nove the luggage wi thout placing the user's arm(s) in

unconf ort abwe wns12enat ural positions. 15 Anot RETRGERT4age of
the invention is its dynamc stability while bei ng pushed across a
supporting surka&&near their respective gédnietricadgmerss, Uprghniuggege ahws iovel
features, and further scope of application of the present

i nvention wil| distingeishiedrfrom wheeled casastio wbtcaumednaxor axis rempiRgri ption to
follow, taken in conjunction with the acconpanyi ng[ drawi ngs, and in
part will becosubstepsiplivipardial tedbe groupdgfiper. oo HPE supportmg surfass

examnat 1on of 4 ol tease MielEiebee < RusiboR cREAEh Fos ety
a0, 2 AE1E DY S dHEhAT R gl SRR, Aetinormaty
e PTL e W, S s, i ot o A OSHY ,
specification, ill usipright legyayedis motonetessalily mbved explusively in an upright
position, as it is known in the art to provide handles and/or wheels on
more than one side of an item of luggage to allow it to be moved in more
- 10 than one orientation. The advantages of fhe present invention are best
realized in luggage that is wheeled in an upright position, but the luggage
need not be exclusively so transported.
Heretofore in the art of luggage design, wheeled uprights have
presented either one of two problems: user discomfort and instability.

15 Most commonly encountered wheeled upfights must be tipped from a
vertical position and towed on two wheels -- requiring constant support
from the user in order to reméfn Opright -- posing the problem of strain
and discomfort in the user's arm. These conventional upright luggage
have a pull handle, which is typically retractable/extendable and

20 configured to be gripped in one hand and used to tow the luggage. The
two wheels normally are mounted on an edge of the bottom of the case,
and the case is tipped toward the user to be positioned for towing. The
user must then constantly support and steady the case in the tilted
wheeling position, with a significant portion of the weight of the case

25 borne by the user’s rearwardly outstretched arm. The present invention,

by locating the center of gravity of the case above a wheel base defined



5 WO 97/ 18726

PCT/ US96/ 19374 I nvention, and together with the witten
description serve to explain the principles of the invention. The
d;gvm ngs are only for the purpose of illustrating a preferred
enbodi nent of the invention and are not to be con

limting t heWaR7880n. In the drawi ngs: 5 Fi g&lfgi%éﬁgu

perspective view of the apparatus of the invention how n e
front and a si ddyomorethas twewheeleneliinates the need for the user mi‘?eg".' “&gﬂépa

front view of the en‘godi nment of . F

Fig.. 1; . ol s 3 is a back
view of the enb&ithe %9%9%09,'.*‘31",‘?9‘ it'in an upright Whﬁh&g Elggl'go?a' si de vi ew of

Lser: O T SO TN dN BRI gl AR the, RN L Wiy CE DY @
stability. A few wheeled uprights known in the art, for example U.S.

5 Patent No. 4,679,670 to Wickman, have employed more than two
wheels to ease the burden upon the user, but have beel;l remarkably
unstable and difficult to control while being rolled. The difﬁculty posed
by such systems is that the case is prone to tip over while in rolling
motion, especially when one or more wheels encounters an irregularity

10 {e.g., crack, pebble) in the supporting sﬁrface. When a whee! encounters
a crack or pebble, the surface irregularity acts as a "chock" under the
wheel to impede its continued rolling rotation. Deep pile or shag carpets
may give rise to a similar undesirable chocking effect. With the rotation
of one or more wheels impeded, the moving force imparted to the case

15 by the user creates a turning moment with respect to the chocked wheel
axis. Unless the wheel is quickly freed, this turning moment will upset
the case by rotating it around the wheel axis, and the user inédvertently
upsets the case instead of rolling it. This effect is most pronounced in
instances where the user is attempting to push the case rather than tow

20 it. By specially configuring the structure of the luggage with respect 10
the fdrces involved, the present invention eliminates or ameliorates the
problems posed by inadvertent wheel chocking.

| Attention is invited to Figs. 1-3, ba and 7 which are general
depictions of a luggage case according to th‘e. present invention. The

25 luggage case has a main body 30 surrounding an interior space 33 in
which personal items and the like may be drganized and stowed for

protection and transport. Main body 30 may be of a hard-side (e.g.,



Fig. 5b is a an enlarged partial side view of the enbodi nent of
Fig. 1, wwth a portion broken away to reveal certain conponents of the

pul | handl e assenbly; 15 Fig. 6 is an enlarged partial front
view of the enbodi ment of Fig. 1, with a portion broken away to
reveal cer W M/B®@eponents of the pull handl e assB@TU§96/19374

Fig. 7is a front viewof the Fig. 1 enbodinment, with a cover in an
open posi tion moldedvibhermoplastichor sbfirside (eqn! tateic) cn‘oristrac'tmnerfmidimarilyzo
Fig. 8 is a schematic side view of the enbodi nent of Fig.

i Ilustrating dmdvad® hisnetep Slabastqreci2, back B4, ffwﬂérﬁﬁ.cﬁﬂd two

Fig. 9 is an expl oded perspective view of t andl e assenbly

of the appar atSidesf7; 39. iwhyightare substantially ;nanar pangls defining %”‘hﬁ"é‘ﬁﬁ!ﬂgged
vi ew of aportsthg of . t he ed approxi mately

ety dogf a8 nfarins page 3 And HV-OTE of iich may kRSt BOCKeEPBER ™ 21 Y
11 is angenl angedysd dfckr &by, ielt€ BB hnd thé fike sShotth in the figures.

enbodi nment ;
The preferred embodiment of the main body 30 may generally be

characterized as a parallelepiped, in that the planes defining the

bottom 32 and the top 31 are approximately parallel, the planes

containing the sides 37, 39 are generally parallel, and the back 34 and
10 front 36 are generally parallel.

. In various embodiments this parallelism may not be perfectly
preserved throughout the body 30. For example, it may be desirable to
provide a bottom 32 that is somewhat larger than the top 31, so that the
back 34 and front 36 (and/or the sides 37, 39} converge slightly toward

15 the top 31 of the body 30. Indeed, in one possible embodiment, the
sides 37, 39 may mildly converge from bottom 32 toward a somewhat
narrower top 31. Such a configuration is aesthetic and desirably lowers
the center of gravity of the loaded case, enhancing dynamic stability.
Also, in the preférred embodiment illustrafed in Figs. 1-ba, the

20 intersections of the back 34 and front 36 with the bottom 32 and top 31

 are not defined by right angles. Rather, while the top and bottom
panels 31, 32 are both substantially parallel to the supporting surface,
the back and front panels 34 and 36 are not perper_mdicular to the
supporting surface, but may be inclined at an angle C (Fig. 8).

25 Consequently, the top 31 intersects both the back 34 and the front 36 at
oblique angles, and likewise the intersections of the bottom 32 with the

back 34 and front 36 define oblique angles. As best shown in

10



WD 97/ 18726 PCT/ US96/ 19374
Fig. 12 is a partial schematic side view of the invention, depicting

an alternative enbodi nent of the pull handl e assenbly; Fig.
13 is a partial top perspective view of the enbodi nent of Fig. 12;
Fig. 14 is a .l ew of the enbodi nent of Fig. 13; S5  pcriusvsnesra Fi O

15is a schema |c SI de view of an alternative enbodl ment of

o 16 15 o bottem4i S 51 B IELABBATRBN 8P Heqed fAmGodiont of the main ¢ ¢

the ads ubtabi 11 Epeyiq itk Bledenfs SRR ndod 9%"‘*"5 Referring 19 F&" 80

an enl arged vi evs abted ARtithemajor akfs MA of %I?e %E@Wlﬂ?%bably, but not
Fig. 19 is a plan sectional vi ew of the enbodi nent o

taken substanti alecyssdripobs geherally Iparalle with eithef-ttge bdok 34ru+ the front 36,
Fig. 20 is an enlarged partial side viewof an alternative to the
5 or both. The major axis MA intersects top 31 and bottom 32 at oblique
angles. This preferred configuration of main body 30 presents certain
advantages of utility and stability which will be further described.
Desirable alternative embodiments of the invention also may
include'modiﬁcations"to one or more éides of the body 30 to enhance
10 appearance, increase packing capacity, or further improve stability. For -
instance, alternative embodiments may feature a body 3b having a more
conventional shape, whereby the side view of the body 30 generally
presents a rectangle, as shown in Fig. 15, rather than a rhomboid. In
these alternative instances it may be desirable to bifurcate the bottom 32
15 into two non-coplanar portions intersecting at a very obtuse angle, or
even a rounded edge, so that bottom 32 is not a single planar panel, as
indicated in Fig. 20.
The apparatus of the invention is provided with at least three,
preferably four wheels: two back wheels 50, 50’ and two front wheels
20 62, 52’. In the preferred embodiment, all four wh‘eeis'é';e connected
primarily to the bottom 32 of the case. Back ‘wheels 50-, 50° preferably
are fixed-axis wheels, which is to say they rotate in a fixed plane
substantially parallel to the direction of travel. Front wheels 52, 52’
preferably are "caster” type, whereby the wheels’ axes of rotation remain
25 parallel to the supporting surface, but the wheels are pivotable about a

vertical axis. Caster wheels are known in the art for easing the task of

11



enbodi mrent of Fig. 15. 15 DESCRI PTI ON OF THE PREFERRED
EMBODI MENT (BEST MODE FOR PRACTI CI NG THE | NVENTI ON)
The present invention has to do with |uggage, particularly "upright"

wheel ed | uggage. The usual item of |uggage consists basically of a
general | y pgoahhehkepi ped contai ner having six sides and a Ipanises/iobty t hi s

20 di scl osure, "upright” shall mean that, when the wheel ed | uggage is
In _ SERRARG th IhEelddotade? sinBy/ e Bastafd Fﬁ:&t 3o HBRP e Nehewty faice,
its major axis is in a nostly vertical orientation (less than

about 45[err] fotate irite the direction ofeg turmal ). The "mmj or axi s" of a |uggage

container body is an i mag“ nar | ine segnent passing through the

body's center of grBetk yheels é@s§9f iarg fixedly positioped preximate towo nost
wi del y separated oppgsi ng sides, .and having, a | engt h |
substantial Iy Betam 83' PRe "&U%?ﬁaﬂé‘aﬂ? F‘&W@gd sapf PAthR JesRRAe sides 37,
and typ Bal Iy PRt dreakt.SadenRes od; 88 B s HusBe i BEeR a8 are SRR R g
7 39 as practicable to enhange stability. Figs. 4, ba and 8 show that back
wheels 60, 50’ are also particularly positioned with respect to the
back 34 of the case. In the preferred embodiment, the line defined by
the intersection of back 34 with bottom 32 is not collinear with the back
10 wheels” axis of rotation. The axes of back wheels 50, 50" preferably are
mildly offset cutwardly {toward the user, as shown in Fig. 4} from the
fmaginary plane containing the back 34 of the case, so that t'h'e'y are a
modest distance away frc_:m the back 34. The back wheels’ 50, BO’ axes
thus preferably are not exactly on a bottom edge of body 30, although
15 the wheels themseives may be characterized as being connected to the
bottom 32 generally situated near its back edge. This positioning of back
wheels 50, 50°, which improves the stability of the case and eases its
transport over curbs and stairs, may require that wheels 50, 50’ be
immovably braced with respect to back 34 as well as connected to
20 bottom 32, as best depicted in Fig. 5a, and also in Fig. 15.
Caster type front wheels 52, 52’ are mounted on bottom 32 near
the intersection of the bottom 32 with the front 36. Front wheels 52,
52’ should be attached reasonably close to the front 36 of the body, but
aesthetics and the need to protect the casters 52, 52’ suggest that they
25 be placed somewhat inwardly (toward the user) of the front 36 of the

case, as shown in Fig. ba. Such placement fully underneath body 30

does not detract appreciably from the utility of the invention.

12
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case near their respective geonetric centers. Upright |uggage thus is

di stingui shed from wheel ed cases in which the major axis remains
substantially parallel to the ground, floor, or other supporting surface
while-the lu Sgts 0l 1 ed across a supporting surface. FOpc@XRsBAoSM bY

5 this de |n|f|on, conventional "pull man" |uggage cases, whether

nor mal | y rol lt\ﬁgmo%rytte}’%ﬁ?&giméﬂts‘M}%Iesinyéi%ﬁjg{skg re )@/rééWeicight "

| uggage. uggage i s not nece nove
exclusively in il t of R3stdrit9Be ViRedls viePsUus YEY-aXis Vigeals.t It O
provi de handl es%ﬁ?g?gm‘g%mgﬂ ° _ I”':Qggre ?han one side of an item of
| uggage to al | opdyt bé Aebratileté isecastécwhils for Batknwheels @0, 60" andofixedrhe

advant ages of the present invention are best realized in | ug?age
that is wheel edakis wheelsringhe positiarisoof froot wheels 639586 Reversing thestyigot
be exclusively so transported. Heretofore in the art of -

| uggage dési gn, ofiverdalslinpuchyAtraanngremay also be ascampaniad Ry dalikergiie of two
D e e oL 0 G D1 hfadt gpe REoATH ¥ . 51
posi tion and towed.on tup wWheel §rmkodidaht bf Be HRAHAR! maYMA0E fonly three
wheels. In such an embodiment, there is only one front wheel, which is
a caster type wheel. The lone front wheel is fixed to the bottom 32 of
10 the case proximate to the front 36 and equidistantly from the sides 37,
39.
it is contemplated that the apparatus of the invention will be
pushed upon four wheels by the user, as suggested by the direction of
travel arrow in Fig. 4. However, it wilt be appreciated that the apparatus
15 may also be pulled or towed behind the user. When towed, the' body 30
may wheel along on all four wheels, or may be further tipped toward the
user and wheeled only upon back wheels 50, 50°, if desired.
The invention includes a handle assembly 40 connected to the
main body 30 in the general vicinity of the edge defined by}he
20 intersection of top 31 and back 34, as shown il Flgs1"-3 art)d' Sa.
Components of handle assembly. 40 include one or more handle
rods 42, 42° extending from the body 30 and to which is attached handle
grip 44. In the preferred embodiment, handle rods 42, 42’ are a pair of
straight, parallel spaced apart steel tubes. Alternatively, a single centrally
25 positioned rod or elongated plate can be employed, and the apparatus
modified accordingly, without departing from the scope of the invention.

Handle grip 44 extends beyond the handle rods 42, 42’ toward sides 37,

13



fromthe user in order to remain upright -- posing the problemof strain
and disconfort in the user's arm These conventional upright |uggage
have a pull handle, which is typically retractabl e/ extendable and 20
configured to be gripped in one hand and used to tow the | uggage. The

two wheel switpdrietdsy are nounted on an edge of the bottom obctiossaidsn,
and the case is tipped toward the user to be positioned for towi ng. The
user nust then constantly support and steady the case in the tilted

theel 100 Posiyl G ¥ sl hSRPPARY BislbatipoiF L ping e o200 25
oy locating bBfy REAGE 1oberdhifthé Lsef 1d bass@%unttﬁu%o@ym@pohase defined
PCT/ Us96/ 193Wheels 50 50' b52n629atl'cws thecsuppeeiing serfacenat es the need for _'
the user to bear wei ght _ ‘
A central aspect of the apparatus of the invention is its .
5 configuration and orientation with respect to gravity. Figs. ba and 8
show that the major axis MA of main body 30.is tilted with respect to
the supporting surface. Far purposes of description, the supporting -
surface is assumed always to be éubstantially horizontal, but this
assumption shall not limit the scope of our invention. Main body 30 is
10 canted toward the user, that is, top 31 is closer to the user than
bottom 32. Consequently, when the apparatus is pushed across a
supporting surface, as shown in Fig. 4, main body 30 leans away from
the direction of travel. The amount of tilt is the size of angle Y, shown in
Fig. 8. Angle Y is the angle included between the intersection of major
15 axis MA of main body 30 and a line perpendicular to the supporting
surface, measured in a plane parallel to the direction of travel.
Further reference is made to Fig. 8, which is a schematic
representation of the side view of the main body 30. Shown are graphic
depictions (not necessarily scaled to depict relative magnitudes) of force
20 vectors P and W. Vector P represents tHe force upon the main body 30
exerted by the user when she pushes on handle grip 44. The magnitude
and direction of the pushing force represented by vector P are variables
that differ depending on the factors of use, including surface condition of
the supporting surface, stature of the user, as well as the exact geometry
25 of the luggage body itself. Generally, pushing force P will have a major

component in the direction of intended rolling travel, or from left to right

and paralle! to the supporting surface shown in Fig. 8. It is likely pushing

14



of the luggage to maintain it in an upright wheeling position.

The present invention also offers the advantage of dynam c -
stability. A few wheeled uprights known in the art, for exanple U S. 5
Patent No. 4,679,670 to Wckman, have enpl oyed nore than two

wheel s to e urden upon the user, but have been remargeahy)

unst abl e angﬁ'& {jl&g&t to control while being rolled. The di fflc%Flt“;/”?)osed
by such systens is that the case is prone to tip over while in rolling
notion, especially when one or nore whe(? ncounters an irreqularity 10

|
(o, 0. crack.  tossPoyill 315 Fave g hstamiAl St raledvely/ainol SATRRITEIAB a1 er s

k bbl h J L ' . " " h
ahcel to 1 medtertpaly Baihialq isehBA d A td eVl asRaeicP S tpledi g 1E,

may give rise i faRliflohthe 1RGN 5AR 4, Glictt dcdtiscRsly Bli dobm oet at i on
of one or nore eel's inpeded, the noving force inparted to the case 15

by the user cr a4 @ énkaricecstesrivey contrbhof thepease.t Botdeevexdtor Rds shhee '
axis. Unless the wheel is quickly freed, this turning nonent wi || upset

t he caseBby r oteabé inyaidirestionraubstantisthyparaligl $o hendle eds Adr42nadbertent |y

upsets the case instead of rolli It. This effect is nost pronounced in
i nst ances V\her@aﬂﬂguﬁ% of the f%'PF#S’H’Ha "’c%’"éﬂ&‘ﬂ f}aﬁé th%éjgeT’ Bi"ﬂé?s PR tow 20
it. By special J\é’n&%%%.‘ ng the structure of the luggage with respect to
Vector w represents the gross weight of the luggage case. The
magnitude of vector W depends upon the weight of the luggage case and
10 upon how full the main body 30 is packed and the weight of the
contents. For purposes of this disclosure, vector W is deemed to act in a
lin.e vertical to the supporting surface and passing through the center.of
gravity CG of main body 30. Known principles of solid geometry teach
that the location in space of center of gravity CG of body 30 is a function
16 primarily of the three-dimensional shape of the body. In this disclosure,
the center of gravity CG of a loaded case is acceptably assumed to be a
fixed point locatable by geometric analysis, although its location actually
may vary somewhat depending on the contents of the main body 30 and
how they are loaded. Accordingly, the location of center of gravity CG
20 may be predetermined and fixed by the designed shape of the body 30 of
the case.
Vectors P and W may be resolved into a single vector
characterizing the combined effects, at any particular time, of the weight
of the packed case and the pushing (or pulling) effort of the user; this
25 resultant vector, and the corresponding reactive forces acting through the
wheeis 60, 50°, 62, 62’ upon the main body 30, determine whether the

entire iuggage case is in dynamic equilibrium. The case is deemed to be

15



the forces involved, the present invention elimnates or aneliorates the

probl ens posed by inadvertent wheel chocking. Attention is
invited to Figs. 1-3, 5a and 7 which are general depictions of a
| uggage case according to the present invention. The 25 | uggage case
has a mai NWQRII8E® surrounding an interior space 33 in PCT/US96/{j374¢ h

personal itens and the |ike may be organi zed and stowed for

protection and transport. Miin body 30 may be of a hard-side (e.g.,

9 in dyhdiicléifibrium when it is rolling on four wheels in a dlrectzon

PCT/ US96/ 19374 nmol ded t hernopl asti c%@ﬁ sof t-side & .g., fabric)
const ruct i onsulggtantialiy perallel to the suwmu{ ea BUg is 9ot refg 'E‘Brﬁbﬂ" back
34, front 36, and, two

h b |1 |
panel s defi nfRY aéﬁop%‘ﬂg?'ofsq ths supporgng Wécﬁnt ?F%B'P%;%é’é'g a%%aag%ﬂ%iaani gngng][
whi ch may beS&ra‘ﬂgﬁ&e{ﬁa sﬁ%&rﬁpp ém‘ace 123RdlcETive L2 RYndHiC ivstabifity S pi pi ng

and the li ke as s
5 tipping, a problem frequenﬂy encountered with known devices, as

previously explained.

Dynamic stability of the case is improved when the resultant of
vectors P and W is directed along an imaginary line that passes through
the bottom 32 at a point between the axes of the back wheels 50, 50°

.10 and the axes of the front wheels 52, 52’. (Additionally, if a vertical line
passing through the center of gravity of a loaded case does not also pass
through the bottom 32, the ‘case will probably not have static stabiiity,
i.e., when standing still it will fall over under its own weight.)

The size of angle Y, among other things, establishes the front to

15 back location of the center of gravity CG with respect to bottom 32.
Moreover, in simpler aiternative embodiments of the invention wherein
the extended pull handle rods 42, 42’ in use are substantially paraliel to
the major axis of body 30, the size of angle Y also fixes the point of
application of the pushing force vector P.

20 We have determined that there is a range of values for angle Y
which optimize the overall stability of our luggage case while preserving
an aesthetic appearance. As previously mentioned, the location of the
center of gravity CG is one of two major factors (the other being the
pushing vector P) which influence the stability of the case, particularly

25 under dynamic conditions of wheel chocking. The location of the center
of gravity, and to a lessgr extent the horizontal and vertical components

of pushing vector P, are affected by the size of Y. In ali embodiments of
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The preferred enbodi nent of the main body 30 may generally be

characterized as a parallelepiped, in that the planes defining the
bottom 32 and the top 31 are approximately parallel, the planes

containing the sides 37, 39 are generally parallel, and the back 34 and 10

front 36 ar ly parallel. I n various &qq%qg,@m S
this paralle ?g%ﬁ&n’élf/ not be perfectly ' preserved throughout the
body 30. For exanple, it nay be desirable to provi de a bottom 32 -

that i onmewhat | arger than e to 1, so,that th hack 34 and
frontl?%Gs(and/T(S‘fe ‘ﬂHé'?%‘?r'Ue%“%?&h%’g}e%Bﬁ(/Er'aéhgI'Fﬁ?ﬁ ng'PMP&“t fSat_" the top

31 of the body%é%@'," ié‘deg&’arﬁkoso Yﬁﬂ-wcgég of 588Gt BBA! boé\ﬂ?{() expresses S| des

37, 39 may m | conver ge m bottom toward a sone

narrower top 3dymSidris 8f Saitid mgtabilit9) /s theBduy 30 tands tteSalr BACRWwarAe S
the center of gravity of the |oaded case, enhancing dynamc stability.

Al so, in the pihefditeatibneobtia tilinundér its bmat watight, Esperially- Whentlbaded20
i ntersections of the back 34 and front 36 with the bottom 32 and top 31 .
are not Befi neMong prefgrablenter sgasans elstability, is amangle Y inthepngs At |

panel o 51, 32, Fh .9 02 B Y RS S bohFe R o o
considerations of stability {particuiarly dynamic stability), and aesthetics
direct that angle Y is about 10°.

' Handle rods 42, 42’ and handle grip 44 may be fully extended from
10 the case as shown in Figs. 1-5a, or may be retracted into main body 30
as shown in Fig. 5b. In the fully retracted position, handle rods 42, 42°
are substantially completely within the confinés of body 30 and handile
grip 44 is adjacent or flush to the exterior (top 31 and/or back 34} of
main body 30. With handle rods 42, 42’ retracted, the case is configured
15 for stowage in the trunk of a car, checking at airport luggage clerk;and
the like. The handle rods 42, 42' and grip 44 are fully extended to the.
position of Fig. 4 to push or pull the case.
Another aspect of the invention is the angle at which the handie
rod§ 42, 42’ protrude from body 30 when in a position to be used to
20 move the case. Reference is made to Figs. 5a and 8. Handle
assembly 40 is connected to an upper portion of main body 30 by means
elsewhere described. It is noted that, in the preferred embodiment,
handle rods 42, 42’ {when in use to move the case) define an angle X
with respect to the verticat. Referring to Fig. 8, angle X is inciuded
25 between a line extending from the grip 44 to the point where |
rods 42, 42’ connect to body 30 and a line perpendicular to the

supporting surface, in a plane parallel to the direction of travel. Since in
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supporting surface, but may be inclined at an angle C (Fig. 8). 25
Consequently, the top 31 intersects both the back 34 and the front 36 at
oblique angles, and |likew se the intersections of the bottom32 with the
back 34 and front 36 define oblique angles. As best shown in

10 WO 9718085 97/ 18726 PCT/US96/19374

PCT/ US96/ 19374 Figs. 4, 5a, and 8, the side view of a preferred
enbodi mnent of the main body 30 thus presents a generally rhonboid
shape. Refer rthggprEFérFé(gem%odirﬁent grip 44 is ihth8 @bk piBAé akhedsaprgaxi s MA of
the case will probably, but not . hecessarily, be generally

paral l el wi t hargjlé emayhembhchke Srdeasuredbetween ti3Srods dnd a vepticdidine. inEhe

maj or axis MA intersects top 31 and bottom 32 at oblique - angl es.

This preferr erdaoemarajlelm thedisectien af dewel.30 presents certain
advant ages of w1 Lyt 2l St gbl | L YLERH A B b MIGhI ' Do

5 angle X determine where the user applies the pushing for:_:‘e_ to the handle
44, which in turn has a dominant affect on the direction of vector P (and
thus its horizontal and Qertical companents). Vector P in turn affects the
size of an overturning moment which may cause body 30 to rotate and
upset when one or more wheels are chocked. Accordingly, the size of

10 angle X must be optimized within the constraints imposed by the need for
dynamic equilibrium, as well as the need to have a handle that protrudes
towards the user to permif adequate stride room and at a height easily
gripped, and at an aesthetically pleasi_ng position.

When angle Y, the tilt of the major axis of the body 30, is in.the

156 range of from about 6° to about 25°, angle X is in the range from
about 10° to about 48°. (Larger handle angles X suggest the use of
proportionately smaller angles Y, and visa-versa.) Dynamic stability falls
off dramatically for angles X in excess of about 48°. We have found that
angles X of less than about 10° also are undesirable, from standpoints of

20 aesthetics and user comfort, as well as stability.

We have determined that a combination of respective ranges and
specific sizes of angles X and Y optimizes stability, appearance, and user
comfort. Preferably, the tilt of the body 30, angle Y, is from about 9° to
about 12°, and the corresponding respective angle of the handie,

25 angle X, is from about 40° to about 45°, with the handle angle X
increasing as the tilt angle Y of the body is decreased. The most

preferred embodiment of the invention, which maximizes stability without
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Desirable alternative enbodi ments of the invention also may

I ncl ude nodifications to one or nore sides of the body 30 to enhance 10
appear ance, increase packing capacity, or further inprove stability. For

i nstance, alternative enbodi ments may feature a body 30 having a nore
conventi onal yah\@Rgseher eby the side view of the body 30 gerpglﬁ}g,&,l”“
presents a rectang?e as shown in Fig..15, rather than a rhonbol d

these alternative instances it may be desirable to bifurcate the botton132
15 into two non-copl anar portions intersecting at a ver obt use angl e,
or e\ﬁ@‘f"&chﬂsLHﬁfécW&fQQ oreaseet usrthasArsengle Yot @ mg'i F\§| d"p| anar

panel , as C patus of
the invention |°s°"f51?'89{] dg‘{Sﬁ gﬁ ap'PFﬁ gaosttz%% 462 With body3 glfde?'g f our
wheel s: two bagg E"&eltﬁzﬁ‘gs?é&lve@ﬁgotdﬁgstfcfn‘&at tI’Y@f-’rﬁo]eﬁnongldealiﬁ%onﬁguredl n

t he preferred enbodi nent four wheels are connected primarily
to the bottom F3r@kel he case. Back wheel s 50, 50 preferably are
fixed-axis wheels, which is to say they rotate in a fixed pl ane

substanti®l |y par al |S¢hbility,tasewell mscesthetisls, iy alsela furctinn ofitbelrelagive 52

AN S ER LR O S A
about a principal dimensions: the height {mean distance between top 31 and
bottom 32 measured perpendicular to the supporting surface); the depth
{(mean distance between front 36 and back 34, measured along a line
10 paralle!l to the supporting su'rface and generally in the direction of travel)

and the width (mean distance separating the sides 37, 39, also measured
parallel to the supporting surface but generally perpendicular to the
direction of travel]. A problem posed by wheeled upright luggage cases
is that while factors unrelated to stability {s.g., aesthetics, consumer

186 preference, and ease of packing) strictly limit the feasible depth o'f'.the

luggage body, dynamic stability is enhanced by increasing the depth to
permit an increased longitudinal whéelﬁase (D + D’ in Fig. 8). It has
been proposed in the past to solve this dilemma by placing one pair of
wheels on a shallow case, but lengthening the wheelbase by placing the

20 second pair of wheels outboard.to the case, for example on a swing-out

auxiliary frame or rack extending from the case adjacent to and parallel to
the supporting surface.

The present invention, by tilting the major axis of the body 30 of
the case in a range of preferred angles, permits the depth of the body to

25 fall within acceptable limits while also permitting all the wheels to remain

attached to the body. Complicated and unsightly extendibie or pivotable

auxiliary wheel frames and the like are unnecessary. As shown in Fig. 8,
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vertical axis. Caster wheels are known in the art for easing the task of
11 - WD 97/ 18726 N

PCT/ US96/ 19374 - steering a wheel ed case, since the casters pi vot to
all ow the wheels to rotate into the direction of a turn.

Back wheel s v@97//d326 are fixedly positioned proximate to pcm;s%}gpjﬁom 32,
one wheel situated toward each of the respective sides 37,

| deal | y, back
doall Y, oack IRy SRSl oMyt W Bep SULPeRs bivd iy ‘*?stl‘ﬁat back

wheel s 50, 50' pmeferpdds angles ishiftd &ié Leptesidf dgrleidymcltowa&pmé bhék t he
back 34 of the case. In the preferred enbodinent, the |line defined by

the intersecti omhedls G0; KGE4sate minot distasce Bsfromt theotdritadiag ofi the t he back
10 wheel s' axis of rotation. The axes of back wheels 50, 50" preferably
are mwhesibase.s dhenantenling yof thewwheselbase issthat Reintswiere the Fi g. 4)
I Lg{n E E;ﬁ ar e 6glstanceéJ IDmairrx DQla(’%Q eeq(t:.lgpt %lltul'lg %hg rl])%dga:%( tg iagfse ttlbg vfe?éﬁt 50
vector W to act downwardly between the wheelbase centerline and the
back wheels 50, 50" permits the bod\} 30 to be attractive and functional.

The depth of the body 30 thus remains modestly proportioned
relative to the height and to the width, without sacrificing stability. In

10 the preferred embodiment, for a given depth dimension, the height of
body 30 is from about 220% to about 230% of the depth, while the
width is from about 170% to about 180% of the depth. By emplbying
these relative proportions, an acceptably limited depth (e.g.,
approximately 28 cm) nevertheless permits an ample packing volume for

15 body 30, while the inventive cénfiguration preserves functional stability.

It may be noted that the preferred embodiment, presenting a side
view with a rhomboid shapé {(front 36 and back 34 tilted and generally
parallel to the major axis MA, top 31 and bottom 32 both parallel to the
supporting surface) poses the added benefit of lowering the overall center

20 of gravity of the body compared to a conventionally shaped case
presenting a rectangular side view {top 31 and bottom 32 intersecting
front 36 and back 34 at right angles). Compared to a rectangular
embodiment, the rhomboid-shaped embbdiment of body 30 "hugs" the
ground by effeétively shifting container volume from the uppermost

25 region of the case to a lowermost portion of the case near the supporting

surface.
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nodest di stance away fromthe back 34. The back wheels' 50, 50' axes

thus preferably are not exactly on a bottom edge of body 30, although 15

t he wheel s thensel ves may be characterized as being connected to the

3ﬁtton132 generally situated near its back edge. This positioning of back
eels 50, 50', which inproves the stability of the case an A

transport ov&OUBAS and stairs, may requirg t hat wheel s 50?¢§@§ﬁ@gh&

i nmovably braced with respect to back 34 as well as ponqﬁc eg to .20

g%m\weentmm

lco:gt tom 32, asf best dHgndleciedsf2-i42" and gHRAhmay be,pivog?

t t t wheels 52 52, . . 2 . 1

the | nter Socti oATBPIRSTBORYBDG 3348 B BHEegt oRpsidgh BPlsiba FF Bhpators by
52 shoul d be avfaqliched ARSOBARIL SROSf BOahd® 1ol 86+ @hdyhpolidn. DUl

aesthetics and t 0 pro the casters 52, 52" suggest that they
25 be pl aced,a/EE the sBNG IR irl HHMR! Rgurbs. WHeidle Afdst42, 4208Rd 36 of the

case, as shown in Fig. 5a. Such placenent Tully underneath body .30 _
does not gt r aciyripigs @sdya bk ohtrolablyeivbiedi backodnd forth tivengham angle B

e {Fig. 8) to either of the extreme radial positions shown ih Fig. ba.
Rods 42, 42’ and grip 44 are supported and locked in either of these two
radial positions by detent mechanisms to be further described. When
handle rods 42, 42’ and grip 44 are in the ready position, depicted by the

10 solid lines in Fig. Ba, they are in position to be gripped by the user and |
employed to push or pult main body 30. Firm upward pressure exerted
on grip 44 disengages a detent mechanism, allowing rods 42, 42’ to
swing radially (see directional arrow of Fig. 5a) to the storage position,
where a detent engages to releasably lock the handle assembly 40

15 'against further rotational movement.

In the storage position, handle rods 42, 42’ extend from body 30
substantially in the same imaginary plane (or a close parallel) as contains
back 34. Fig. 8 shows that even when in the up position, handle
rods 42, 42’ define an angle A from the vertical. In a simple embodiment

20 of the invention, anglie A is substantially equal to angle C, since the
planes containing front 34 and back 36, respectively, preferably are
_substantially parallel. From this up or storage position, handle
rods 42, 42" may be collapsed into main body 30 for complete storage, |
as shown in Fig. 5b.

25 Figs. 5b, 6, 9, 10 and 11 collectively set forth the details of handle
assembly 40 which enable handle rods 42, 42’ to pivot with respect to

body 30 and also to retract into and extend from body 30. Handle
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WO 97/ 18726 : PCT/ US96/ 19374
Al ternative enbodi nents of the invention nay reverse the N

respective enploynment of caster-type wheels versus fixed-axis wheels. It
may be desirable to use caster wheels for back wheels 50, 50" and fixed-
axi s wheel woorstas positions of front wheels 52, 52'. ReveGCiUSpsaIaa4styl e
5 of wheels in such a manner may al so be acconpani ed by deli berate

adj ustnents t Qs&é]ﬂbifﬂctihclﬁﬁeﬁ aesubsemitidigsigidi momsting niembers60), a(aigof 8) .
An alternative enbodi nent of the invention nmay have only t hree

wheel s. | n sucéatchet biduksi 62:162°, tehpaie of Totatby collersi@bnB4wWans in which i s

a caster type wheel. The |lone front wheel is fixed to the bottom32 of 10
the case proxicepfrentipginelationowithrsch-ef eajehel Riogks B2, 8% It afaifef 37,

Wil be  backingaHates P IBouReeia UOREs BA. G20 aRd Tty ect ed by 1 he
g:o[)(ragz:: g‘ egf ¢ ﬁg{lartsh%%a%%g@yugé 'iz?é“iﬁnetf fPm %urmweffg{:turé tre%{dntb €
_ thermoplastic. ' :
Mounting member 60 preferably is a single element, or may be

comprised of several components joined together. Mounting member 60
may be fashioned from injection molded plastic, so that it may.be

10 - specially shaped to surround and hold the various other elements of
handle assembly 40. As shown in Fig. 9, mounting member 60 has a
specialized shape, but is bilaterally symmetrical so that description of one
side serves to describe the entiréty. Similarly, as indicated in Fig. 9, the
other components of the handle assembly occur in analogous pairs, e.g.,

15 handle rod stop caps 43, 43; ,.spring's 45, 45°, and rod sleeves 77, 77°,
where description of one member of the pair describes both members.

The respective ends of mounting member 60 consist of generally

arcuate-shaped wing flanges 65, 85’. Flanges 65, 65 are affixed to
correspondingly shaped portions of top frame elements 70, 70° and back

20 frame elements 72, 72’ of the apparatus, as with screws or rivets, as
shown in Figs.5b, 9 and 10. Frame elements 70, 72 are principal
structural components of the body 30 of a soft-sided embodiment of the
case. While the figures depict frame elements 70, 72 as separate
components, each side frame {in the preferred embodiment there are two)

25 may be an integrally extruded rail, bent at three or four places and joined
end-to-end to define the appropriate rhomboid or rectanguiar

configuration for supporting a side 37 or 39. Alternatively, mounting
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15 may al so be pulled or towed behind the user. When towed, the body 30
may wheel along on all four wheels, or nmay be further tipped toward the
user and wheel ed only upon back wheel s 50, 50', if desired.

The invention includes a handl e assenbly 40 connected to the mai n

body 30 in t al vicinity of the edge defined by the pfQusos19374
intersectiona@fda?gggm and back 34, as shown in Figs. 1-3 an%qga.

CoPene S o AR AR PR B £ PBUALE gt 1%
grip 44. In the %e‘?f?ﬁﬁéﬁdﬂmﬂ L ertfb;ﬂgglsrﬁtikﬂgsas“t%e_rﬂgiin RAbandshai r of

[
strai ght, paral?e spaced apart stee ternatively, a single

centrally 25 struftQpally 661tboting Hie IRdritiE akSsmBly 4 t6 Ae BOd9BY.0yed, and
t he appar at us nodi fied accordingly, wthout departing fromthe

scope of the invehtiag.member 80 isdatathedawi fiparté o shelids draysandhe he handl e

rods 42, 42' toward sides 37,
13 5 intansection 7 2¢p 31 with back 34, as shown in Figs. b and 6, so that

PCT/ US96/ 19374 the handle assembly is disposed proximate to the user as illustrated in
Fig. 4.
Fig. 9 depicts the overall positianal relationships of the various
components of a complete handle assembly. Mounting member 60 is
10 fastened to the frame elements 70, 72 (only one side set shown) of
body 60. Rotator collars 64, 64’ are placed in confronting relation with
ratchet blocks 62, 62°, and springs 45, 45° are each placed axially
arourid a respective spring shaft 80 {Fig. 10) on each of ratchet
blocks 62, 62°. The blocks 62, 62°, collars 64, 64’, and springs 45, 45°
15 are disposed within cylindrical cavities in mounting member 60. Handle -
rods 42, 42’ are each paésed through a separate corresponding rod
aperture 87 ({Fig. 10) in mounting member 60 and then are also iﬁserted
completely through rod tunnels 63, 63’ in rotator collars 64, 64° (the
tunnels 63, 63’ each being generally aiigned with & separéte re_spective
20 rod aperture 87). Each of distal ends of rods 42, 42 \};thi;h emerges
from the tunnels 63, 63’ is fitted with a stop cap 43, 43’, as shown in
Fig. 9. Backing plates 78, 78" are then secured to mounting member 60
to hold springs 45, 45°, rotator collars 64, 64’ and ratchet blocks 62, 62’
in place within mounting member 60. Rod sleeves 77, 77’ are attached |
25 to the backing plates 78, 78’ so as to extend downwardly therefrom.
Mounting member 60 is shaped to retain, support, and guide the

operational elements of the pivotable handle assembly 40. Fig. 10 shows
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39, and is configured to be confortably grasped by the user in one or
both hands, to permt the user to push or pull the body 30 upon .
wheel s 50, 50', 52, 52' across the supporting surface. A
central aspect of the apparatus of the inventionis its 5

configur at iwg opvigneri entation with respect to gravity. Fi gBCT/H96a93148
show that the major axis MA of main body 30 is tilted with respect to

the supporti ng,aug Ba% mb&ahtimy hhstBer 8D, €ies othdiidi@e beingea subPRtiaiNg the
surface is assurreo, al ways to be substantlally hori zontal, but this

assunpti on shaldme (Butl revetsedhas & oglatioé p@smans)/eﬁhcbrsxdd\hf mdmdlnyngO is 10
canted toward the user, that is, top 31 is closer to the user than

bott om 32. CormsembenB0yis shwndtmepraymwggd@cmw@@p 5S a
supporting surface, as shown Fi maj n bod y from
t he directi on QMPArVENts, M@c'&ﬁbj °’o$2tq"!dt°9"§” F&E"g‘i" fSB'% le Y, shown

of maj or® 15 ‘vinget By eoar iRy oo AP R IRE U RS AT 86 "
SUPpPOrting oseive sty Ll%%lﬁi:rﬁﬁﬁéyb 'é‘z%nalr.%'?@cop%ﬁﬁén] GAI Péép‘é@ﬁvgvr ection

of travel erence 'S nma which is a
schematic % ylinder§ 82 @@Béﬂbbﬁh&&ldsaﬁy i élge ‘éhe\/shﬁf:et\hiﬂw mm body 30.

Shown are grap
respective block 62 and collar 64 components.
As shown in Fig. 10, mounting member 60 has a handle rod
10 aperture 87. Handle rod aperture 87 is located in mounting member 60
| so that rod aperture will be located at or near the intersection of top 31
and back 34 of body 30. Handle rods 42, 42’ thus extend upward and
outward from the body 30 toward the user, as shown in Fig. 4. Rod
aperture 87 has a substantially larger c'ross section than the cross
15 sectional size of rod 42, so that rod 42 has room to pivot in a blane
paraliel to the direction of travel, as further described below.

In the assembied and functional handle assembly 40, the generally
cylindrical rotator collar 64 is disposed withiﬁ collar cylinder 84 so as to
be rotatable about its own axis, which rotation permits the pivoting

20 motion of an associated handle rod 42. The length of collar cylinder 84
constrafns rotator collar 64 against any significant longitudinal shifting
movement, as rotator collar 64 is held between the ratchet block 62 and
collar wall 88 (an integral part of mounting member 80). Ratchet
block 62 is disposed into block cylinder 82, which is substantially coaxial

25 with collar cylinder 84 but may have a smaller radius. Rafchet block 62

has one or more ridges or keys that engage with corresponding grooves

or keyways in block cylinder 82, which engagement prohibits ratchet
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depictions (not necessarily scaled to depict relative magnitudes) of force
20 vectors P and W Vector P represents the force upon the main body 30
exerted by the user when she pushes on handle grip 44. The magnitude

and direction of the pushing force represented by vector P-are variabl es
that differ depending on the factors of use, including surf {41 on of
the supporti RY ¥(}Ff24ce, stature of the user, as well as theﬁgglggﬁﬂg%onetry

R s L T

maj or . T [) . |, or

}c LOE l;f t8 t |Ot ' : gnft:??&ﬁ ?ﬁayﬁpﬁgﬁie Peanrg%lo‘?lra{c?\ett BfociBROLS RS ﬁdﬂéﬁé‘:ﬁoébom

14 is Ma%ry/ %@Ie tcband fTO thwe n rotator collar 64 and the ratchet
orce wll a

PCT/ US96/ 19374 S0 have a substantial but
rel atively m nogdk"RaNVY pbRich of the mounting member 60. Thus, ratchet
5 block 62 has a degree of freedom to translate longitudinally, but cannot
slidably rotate, within block cylinder 82. Conversely, rotator collar 64
can slidably rotate within collar cylinder 84, but cannot significantly move
longitudinally. Both the rotator collar 64 and the ratchet block 62 are |
held in place and enclosed within their corresponding cylinders 84, 82 by
10 backing plates 78, 78°, which are secured to the mounting member 60.

Compression spring 45 is disposed around spring shaft 80 on
ratchet block 62. Spring 45 is compressed into a disposition between
ratchet block wall 89 and the body of the ratchet block 62, so as to
constantly bias the ratchet block 62 against the rotator collar 64, and

15 rotator collar 64 in turn is pressed against collar wall 88. Rotator
collar 64 is slidably rotatable with respect to ratchet block 62.

Rotator collars 64, 64 are completely penetrated along a
respective diameter by tunnels 63, 63 in and through which
corresponding handle rods 42, 42’ are slidabl‘y disposed. The

20 reciprocation of handle rods 42, 42’ within tunnels 63, 63’ permits the
retraction of the rods 42, 42’ into the body 30. A distal end of each
rod 42 protrudes from within rotator collar 64; a stop cap 43 is éecured
to the distal end of the rod 42 to prevent rod 42'from being withdrawn
completely out of tunnel 63.

25 Figs. 9-11 illustrate that the interior end of each rotator collar 64,
64’ is diametrically transected by a pair 6f radially offset cam

grooves 66, 66°. Cam grooves 66, 66° correspond generally to a cam
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vertically downward direction due to the natural tendency of the user to
rest hands on the handle grip 44, and to unconsci ously push down on

grip 44 to enhance steering control of the case. Force vector P is shown

5 to be in a direction substantially parallel to handle rods 42, 42'.
The wowpsrdsude of the force depends upon how hard teeansseeiespg/shes
upon handl e grip 44. Vector Wrepresents the gross

wei ght of the liige¥IEwHSR prdtfides dlametncﬂﬁ’yggbfdQQhQ; lﬁfﬁ&%@én%ﬁ? gls upon

t he wei ght of the |uggage case and 10 upon how he mal n y 30

i s packed and blozkve2glBxterfior éved of ratchet bisuk 62tdnhd inedrid EriPsEFotatort i s

di scl osure, vector Wis deened to act in a line vertical to the
supporting sur tolsr %@rpasgongtanhmoganttdm te thebiasing force of sphngwds.y CG of
mai n body 30. Known principles of solid geonmetry teach : that the
location in sp@m Bf‘%eﬁﬂéﬁ" ‘P"§$ él‘(,‘m 9"@:@ @ngpaeablgintoeither ofwanon 15

primaril of the thr ape of the bod In this disclosure,
t he cent &r gragves,6¢-8 H@ﬂ log t?%t“éﬁ?é‘e"ﬁéﬂff"ﬁg'sﬁﬁé!‘"c Btehety

e e by %g@g%éﬁa;b@wﬁé bosfbb B b Bogpealider -
how they are | gaseikige’eaObvithiither difanh ¢reéved e8] 688 Bttt thd' Rardiy CC
assembly to pivot through angle B and releasably lock in either of the
positions depicted in Fig. 5a. '
10 As noted in Fig. 11, cam grooves 66, 66" are offset radially from -
each other by an angle B, which equals the angle B of Fig. 8. When cam
ridge 61 is engaged into one of the cam grooves, e.g., cam groove 66,
handle rod 42 is held in one of the principal positions of Fig. 5a, e.g. the
upper storage. position depicted by the dashed lines. Spring 45 pushes
15 away from collar wall 89 to hold ratchet block 62 against rotator
collar 64 and cam ridge 61 in cam groove 66. Because ratchet block is
not free to rotate around its own axis, the rotator collar is also releasably
held against rotation, and handle rod 42 is maintained in the storage
position -- from which paosition it can be slid into the main body 30 for
20 storage. |
The handle assembly 40 permits the user to pivot handle rod 42
from the storage position into the ready position shown in solid lines in
Fig. ba. The user simply presses abruptly downward on grip 44, which
pushing action overrides the interlock between cam ridge 61 and cam
25 groove 66. The user continues to push downward on the grip 44 and
pivots the handle rod 42 through the angle B shown on Fig. 5a. This

movement of the handle rod 42 rotates the rotator coliar 64 through the
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20 may be predeterm ned and fixed by the designed shape of the body 30
of t he case. Vectors P and Wnmay be resolved into
a single vector characterizing the conbined effects, at any
particular time, of the weight of the packed case and the pushing
(or pulling) effort of the user; this 25 resul tant vec fhe
correspondi nWQ¥A8Mve forces acting through the V\i:u 9%@837 50',
52, 52' upon the main body 30, determ ne whether the
I uggage case i ssamecgnglerBc Ropatorn epllarfd Wfét@a%@qts'tﬁjem’ﬁobwes'“ce

WO 97/ 18726 |
POT/ USo6/ 10374 ratohet biockiG2 Eﬁ/m?ﬁktc'@&u‘r"ltf’ﬁ?'?‘c‘hﬁm 82 19, Pf8 ant £gtations oy

e e Mo diT e Ot 64, rotgith; Wi VebBbdt/ o Aehdibiobl eane ThIdNBRA BN

I's paral

supoort 75 2ur* 46BNt cam oo 887 st
5 block 62 against the compressive force of spring 45 and slightly toward
block wall 82, as cam ridge "rides” up the side of and out of groove 66.
Continued pivoting of handle rod 42, and resulting rotation of the rotator
collar 64, aligns cam ridge 61 with the second cam groove 66’. -The
biasing forée provided by spring 45 shifts_ratchet block 62 a slight
10 distance back toward rotator collar 64, and causes cam ridge 61 to
engage into the second cam groove 66, again releasably interlocking the
rotator collar 64 and ratchet block 62. In this latter interlocked poéition,
the rotator collar 64 maintains the handle rod 42 in the lower position
shown in Fig. ba, and the handle assembly 46 is ready for use to push or
18 pull the luggage case.

Accordingly, handle rod 42 may alternatively be pivoted back and
forth between the two positions shown in Fig. Ba, as the rotator collar 64
rotates within collar cylinder 84 a corresponding angle. The ratchet
block 62 reciprocates axially to and fro to permit cam ridge 61

20 alternatively to snap into either of cam grooves 66 or 66° to hold the
handle rod 42 in either of its respective principal'positions.

As mentioned, rods 42, 42’ may be retracted into body 30 to the
position shown in Fig. Bb. The retraction of rods 42, 42’ may only occur
from the upper storage position of rods 42, 42’ shown in phantom by the

25 dashed lines of Fig. 5a, i.e., when the rods 42, 42" are at a definite angle
A from the vertical {Fig. 8). To collapse the rods 42, 42’ and grip 44, the

user merely pushes downward on grip 44 in a direction generally parallel
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5 ti pping, a problemfrequently encountered wth known devices, as
previ ously expl ai ned. Dynam c stability of the case is

i nproved when the resultant of vectors P and Wis directed al ong
an imagi nary line that passes through the bottom 32 at a point
bet ween t hewe»9zgsmb t he back wheel s 50, 50' 10 and t hecawsss/974t he
front wheels 52, 52'. (Additionally, if a vertical line passi ng

through the cewlitty rotfs 422421y IWbtifer! pukiiehs of haf@leSods 42| 42, RAfeh the
through the bottom 32, the case will probably not have static stabi I|ty,

i.e., when st ahdmdig rots Idefine ani angle gireatev ehanAlbut ldss than onsiquiat td X,
The size of angle Y, anong other things, establishes the front to 15
back | ocation g?fcewpe@rarm 44rarg teanslatediinta meveannéaf the wheelednl@age
Mor eover, in si rTrpI er. alternative enbodiyrepts of, the inpvention wherein

the extended pBFPSRIRBISYPPBHIDGsuUriace. Sychselegtivity isdhsdest of therallel to
the maj op axi s;@ raEBQX &Qwe%nestébzc%g? éln%'eglgd e Bact:fu)ﬁssplg{%% '{Eviﬁ . Of

applicatron of 't ushin orce ve

determined that t heC@nib'ﬁwe’%l f% \rl"ﬁ+dLB§o Fifs. @}@gér\fﬁ:ﬁ Each rod 49/igh

optim ze the overall stability o uggage case l'e preservi ng
an aesthetic appaddanagth Mepfmimusbmnmemcd whighH profralibs froth rwﬁzz

center of gravity CGis one of two major factors (the other being t
a short distance from its distal end. A mild groove 68 corresponding to
detent 41 runs longitudinally along the fnside surface of tunnel 63 (Fig.
10 11), so that as rod 42 moves up and down in tunnel 63, the detent
button 41 slides within groove 68 to prevent the rod 42 from rotating
about its axis within the tunnel 63. Within the tunnel 63, at a
predetermined location along the groove 68, is a concave depression 67
into which detent button 41 may pop. Depression 67 is so located within
15 rotator collar 64 so as to provide an audible clicking scund when the
rod 42 is fully extended from the body 30 and the stop cap 43 is drawn
up against rotator collar 64. The releaééble engagement of detent 41
with depression 67 thus informs the user that the rods are extended to
their ready position. The engagement of detent 41 with depression 67
20 also prevents rod 42 from sliding under its own weight through tunne! 63
and dropping back into body 30.
A distal end of rod 42 emerges from tunnel 63 in rotator collar 64.
As illustrated in Fig. 9, upon the distal end of each of rod 42, 42’ is
securely affixed one of the pair of stop caps 43, 43’. Stop caps function
25 to prevent the rods 42, 42’ from being pulled completely out of rotator
collars 64, 64°, as caps 43, 43’ have diameters greater than the

diameters of tunnels 63, 83’. The user thus may pull upon grip 44 to
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pushi ng vector P) which influence the stability of the case, particularly

25 under dynam c conditions of wheel chocking. The | ocation-of the
center of gravity, and to a | esser extent the horizontal and
vertical conponents of pushing vector P, are affected by the size

of Y. In all ] t f .

16 / / W‘Sg/ ZSL8$26 ' : PCT/USI6/M5374

PCT/ US96/ 19374 ) t i nventi I i e

of 1 rom abou o axtrigate gods ¥2, ' 42 Roc 36 el (il 3R padhib for 219
about 25[err], . 43 1 4% gltnbi t Y,
ie., the body 33&tggr?§%ht%w§?$s%a%l?vr\gr% ?tl ?\Mmﬁtm ﬁs?h%gﬁg:@égﬁo%tﬂ E%e

tilt) under its futhatebtttbr cEfiI8EA 64 tthgrvbAtffther extraction\br e
preferable, for reasons of stability, is an angle Y in the-range of

from about 9[errnbdé@ARIt 12[err]. In our nbst preferred enbodi nent,
considerations of stability (particularly dynamc stability), and .
aest heticsd When the rotator collars 64, 64’ are rotated to a radial position
which locks héndle rods 42, 42' in the ready position, stop caps 43, 43°
are also rotated into intermediate positions between respective rotator
collars 64, 64’ and backing plates 78, 78°. In this position, rods 42, 42’
~ are maintained in the extended position by contact between stop |
10 caps 43, 43’ and backing plates 78, 78°. When the rotator
collars 64, 64’ are rotated to place the rods 42, 42’ in the storage
position, each stop caps 43 is pivoted into confronting relation with a
corresponding rod trough 86 in mounting member 60, as shown in
Fig. 10. Upon the disengagement of the detent 41 from the recess 67
15 (Fig. 11), the rod 42 is free to slide out through the collar 64 and proiect—
through rod trough 86, thus passing between mounting member 60 and
backing plate 78. The rod 42 is free to descend to the collapsed position
shown in Fig. 5b. '
When the user desires to retract the handle rods 42, 42’ and
20 grip 44 for storage and protection as shown in Fig. 5b {for instance, to
check the luggage for departure from an airline terminal), the usef first
rotates the handle rods 42, 42’ through the angle B to bring the handle
into its fully upright storage position. The user then gives the handle grip
44 a firm downward tap or push, disengaging detent 41 from

25 depression 67 to permit rod 42 to slide through rotator collar 64 and

down into the main body 30.
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direct that angle Y is about 10[err].
and handle grip 44 may be fully extended from 10
Figs. 1-5a,

Fig. 5b.
substanti alwpsasméetely within the confines of body 30 anecivassthes7s

grip 44 is adjacent or flush to the exterior (top 31 and/or back 34) of
mai n body 30. Wth ggedks, 6ol é?showthéteidcagte@@bs e 790%fe b

15

clerk, and

rods 42, 42

ti&
for stowage in the trunk of a car, checking at ai rpor? | uggage
provided e ak ildest pﬁnﬂallwsnﬂreummdad@pteﬂ rode 429425 wHemitieey ul | y
extended to the position of Fig. 4 to push or pull the case.
Anot her aspect at int the fatkasted pasition: hSlegngs d7at7 Aitdre lattacbed gndhasking

protrude from body 30 when in a position to be used to 20

move the case. PlRES®78n I8’ |55‘dnﬁ'&¥ alsp pppttachedtobady 8Q Ry its frame.
nbly_40 t R 0
o) sewher B descSaRYAs 1% T4 %‘%tpﬁ’&'%qr o 545 B2 4% o e AT e o

handl e rods 42; t?ﬁoré 33% &Nrgﬁe the case) define-an angle X
er

W th respect to

| cal . eferrlngto Fig. 8, angle X is included

Handl e rods 42, 42
the case as shown in
or may be retracted into nain body 30 as shown in
In the fully retracted position, handl e rods 42, 42

are

; ,Qg}fyi gured’

25

between a |ine ext eFi’é'snSbfaimtéﬂﬁV\gihﬁ 4ndrP fdINGINBRIIBE, Hiféheof the handle '0ds
connect to body 30 and a |ine perpendlcular to the

42, 42'

10

15

20

25

assembly is contained within interior space 33 and thus is conceated from
view. Handle rods 42, 42’, by reciprocating within tunnels 63, 63’, can
be retracted substantially entirely into body 30, while handle grip 44
remains exterior to the interior space 33 at all times.

An advantage of the invention is a safeguard against breakage
provided by the pivotable handle assembly 40. .In the event the main
body 30 is tipped completely over toward the user, and falls to the
ground, the grip 44 and rods 42, 42’ will strike the ground before the
back 34 does. The grip’s collision with the ground diséngages a detent
holding the handle rods 42, 42’ and grip 44 in the ready position,
allowing them harmlessly to swing freely {to or toward the storage
position), instead of fracturing or bending.

The opération of the apparatus may be briefly described. The
luggage case of the invention may be retrieved from car trunk or airport
Ihggage carousel while in the conﬁguration shown in Fig. 5b, that is, with
the handle assembly in the collapsed configuration. At this juncture, the
cam ridge 61 on each ratchet block 62 is interlocked with the first cam
groove 66 in each rotator collar 64. The user places the body 30 upon a
supporting surface so that all four wheels 50, 50’, 52, 52’ are in contact

therewith. The user grasps handle grip 44 and pulls upward and
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supporting surface, in a plane parallel to the direction of travel. Since
In 17 N WO

97/ 18726 PCT/ US96/ 19374
thelpriferred enbodi ment grip 44 is in the sanme plane as rods 42, 42',

angl e may Si nmeasur ed -between the rods and a verti | Ln a

pl ane paral | EO?H%Y%e direction of travel. Pr#’”ﬁﬁg’t’h of
the handl e rods 42, 42' and the nagnitude, of i ? q :
where the user appwasd. Ea@hgedrﬂihg d@ﬁ%’f frem wit ﬂhﬁawssr’qec ve $ee"'34 vvhl ch

![ Eutsuir '? shﬁzr ?zgorﬂrgfﬁrslggi?ﬁ?‘&f@?e@ci’t?ﬁ t%byogvg’&?'ﬁﬁ%%bgtéélr‘{%a?fr ects the
R T A AN
angle X nust be é?w%tpb%t?oeﬂla%tvhtmntrﬁéeweﬂvﬁﬁhlﬁttheldﬁﬂ@&ﬁd. bRod 42 isdemtredor
5 against further extension by contact of stop cap 43 with rotator
collar 64. The handle rods 42, 42 and handle grip 44 are thus maximally
extended. The user pushes firmly downward on grip 44, which rotates
each rotator collar 64 and causes each cam ridge 61 to move up and out
of its respective first cam groove 66. The user pivots the handle |
10 rods 42, 42' downward through the angle B, until cam ridge 61 snaps
into place within the second cam groove 66°. The handle rods 42, 42’
and grip are thus releasably locked into the use position. In the use:
~ position, the stop caps 43, 43" are moved into contact or near contact
with the interior surface of respective backing plates 78, 78°. -The user
18 then may push or pull on the grip 44 to roll the luggage across the
supporting surface, as shown in Fig. 4. A user’s pushing force is
transiated down the.handle rods 42, 42' to the stop caps 43, 43’, thence
to the backing plates 78, 78’, and then through the mounting member 60
and/or sleeves 77, 77’ to the frame of the case -- resulting in the
20 comfortable, easy, rolling movement of the case across the supporting
surface. _

To collapse the handle assembly, the process is repeated in reverse
order. The handle rods 42, 42’ are pivoted by the user to upward
through angle B until each cam ridge 61 pops out of a second cam

25 groove 66’ and is pushed by spring 45 into first cam groove 66. The
user then pushes on grip 44 in a direction parallel to the rods 42, 42°,

which releases each detent 41 from its respective recess 67. Each of
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dynami c equilibrium as well as the need to have a handl e that protrudes
towards the user to permt adequate stride roomand at a hei ght easily
gri pped,
angle Y,
of from abombofijszze ] to about 25[err], angle X is in the reCRESINIMTS
to about 48[err]. (Larger handl e angles X suggest the use of

proportionat el stopHpses3,2481 RS frée fCledi &FesFaclive) badkivgTpiate 128178 wntial I s

about 10[err]

off dramatically for angles X in excess of about 48[err].

and at an aesthetically pleasing position. When
the tilt of the major axis of the body 30, is in the 15

range

We have found

t hat cantijiued dowhwlaed pushing layp the use] sidels thesodard2, 4Rfcthrougi e,
from standpoints of 20 aest hetics and user confort, as well as
stability. the rotator collar64264" @nddhairaddraughs 86.c8RbHuUAL thengdp 44 is

respective ranges and _ ecific sjz angles X-and Y optim zes
stability, apptdigfAeanstihe bedy 3and the '°{§3§$08%53'P%§?’@F§&a Vithile ti 1t of
t he body

t he cor r%

from about 40[err] Aﬁ?e.«?,hﬂuf, HaRdR Séﬁ]eg“@bﬂég drBSvitRinding stpleCofthe

I ncreasing as the ti

ponc LT d7ivEF UREIE, By The aghfign ines pf Fio WBVE E ST

t angle Y of t ody i s decreased. The nost

and

preferred enmbagiemiién.ofFigdiel 2-ndaddgienan wheatative Handie assgmblyl thiay isv t hout

18

10

15

20

25

simple in design and inexpensivelly' manufactured. The alternative
assembiy includes a very genefally *U"-shaped handle, composed of a
pair of broadly spaced paralle! handle bars 92, 92" connected together at
their distal ends by a transverse grip bar 90. Combined reference to Figs.
12 and 13 shows that the grip bar 90 itself has a broad shallow "U"
shape disposed at an angle with respect to the plane cbntainiﬁg-ha’ndle
bars 92, 92°. The angled position of the grip .bar 90 relative to handle
bars 92, 92’ locates grip bar 80 at a desirable height above the
supporting surface (e.g., about 94 cm) when the assembly is in the use
position, and yet permits the handle assembly to be pivoted into an
unobtrusive storage position atop the case 30, as shown in phantom in
Fig. 12. | |

Figure 12 also shows that the profile of the handie.assembly
consisting of bars 92, 92’ and grip bar 80 is roughly in the shape of an
"L* {although defining a somewhat non-perpendicular angle), so that
when the assembly is pivoted into the stored position, bars 92, 92' lay
substantially parallel to and in contact with the top 31, while the grip
bar 90 wraps around the intersection of the front 36 and top 31 to iay

snugly against the front 36. In this stored position, the handle assembly
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PCT/ US96/ 19374 "sacrificing user confort or ease of use, has an
angle Y of about 10[err] in conbination with an angle. X of about
42[err]. Wth body 30 and handl e rods 42, 42' respectively so

posi tioned, r ntion is ideally configured f BTSSR 19374 O
Stability, as we as aesthetics, is also a function of the relative

o1 nci pal i nend ShewSH AR By Sted A Y path 1 HEGER L] il BF an

bottom 32. rreasurg,q:,gﬁ'r B?Q'déﬁl_ﬂ ar to the supporting surface); the depth
| rean di stance between front 36 and back 34, neasured along a |line 10

parallel to the suppMdrdigbaty 92c82aace phraily|dttachetine #h uppér purtioh of
travel) and the width (nmean di stance separating the sides 37, 39,

al so measured body 30. Rivotableetonmedtion isupplized iy the ehgagerbent efepiwotipiny
per pend; cué art OpiEu:r:]ees 95, 95’, at the proximate ends of bars 92, 92, with pivot
brackets 94, 894’ mounted on the body {preferably to the frame). Pins
extend laterally from pivot pin ;;ieces 95, 95’ into sockets within
brackets 94, 94 to secure bars 92, 92° to the body 30, and yet to permit
pivotal rotation of bars 82, 92’ between the position extended for use,
10 shown in solid lines in Fig. 12, and the stored position shown in
phantom.
When the pivotable handle assembly is in the stored position, it
may be there secured by means of the handle strap 96 shown in Figs. 13
and 14. Handle strap 96 has one end permanently attached to top 31 or
15 front 36. When grip bar 90 is disposed against body 30, flexible strap 96
may be wrapped around bar 90 and its free end may be buckled,
snapped, or otherwise releasably secured to the top 31 to hold the stored
handie assembly in place. _
The fundamental objects and advantages of the invention are
20 obtained with this alternative handle assembly. The center of gravity CG
and angle of tilt Y are determined in substantially the same manner as
with the preferred embodiment. When grip 80 is not within the same
general plane as handle bars 92, 92, such as in the alternative
configuration shown in Fig. 12, the handie angle X is defined in part by
25 an imaginary line extending from the grip 90 to the point where the
rods 92, 92' connect to body 30 {a line which is not collinear with the

rods 92, 92'). When grip bar 80 and handle bars 92, 92’ are pivoted to
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direction of travel). A problem posed by wheel ed upright |uggage cases
Is that while factors unrelated to stability (e.g., aesthetics, ~consuner

15 preference, and ease of packing) strictly limt the feasible depth
of the | uggage body, dynam c stability is enhanced by increasing
the depth two 918726 pernmit an increased |ongitudi nal whBET/H%493™ + D
in Fig. 8). It has been proposed in the past to solve this

di l'emma by pl aghd1greade"” biuseqiosition shown iwmxhkishms ia Figial 2 othecpredorrént

| engt heni ng t he wheel base by placing the second pair of wheels

outboard to thengksX (bétweancuersical end aths\lmg‘rqmtgrlp 90 to pin piesas $3r $5¢r ane
or rack extendi ng_@f romthe case adjacent to an% P‘ara t he

supporting sur i&a¥ same as previously desggie Hr g4 Pripefanun 11a5p U S ¢ he
O e s it b o S )
T L L Y el B 252 SR gy, ok
iSX' liary V\hee'asééraaﬁss\aﬁ@stdwfﬂohkﬂ\@t@ BRBRS BEERRY definesdtpunglerX Fi g. 8,

between about 40° and about 45° from vertical, and most preferably

about 42° {when angle Y is about 10°). The angle of tilt Y in many

aesthetic embodiments of the invention, regardless of handle assembly

10 type, will eqpal the angle € in Fig. 8, the tilt angle of front 36 and

back 34 of body 30.

Spring operated detents {not shown in figures), such as ball-and-
spring detents known in the art, are located at the interface between
brackets 94, 94’ and pin pieces 95, 95' to releasably lock the

15 bars 92, 92' in the use position. Balls within brackets 94, 84 are spring
biased into corresponding chamfered recesses in pivot pin pieces 85, 95°
as the balis and recesses co-align when thg rods 92, 92’ are drawn to the
use position. The engagement of the balls into the recesses locks the
rods 92, 92° in the use position to permit the case to be pushed or pulled

20 by the grip bar 90, yet an abrupt strike to the grip 90 pops the balls out
of the recesses to unlock the handle assembly and allow it to pivot to the
stored position. - Fig. 15 illustrates another alternative embodiment of
the invention, desirable for its simplicity and reduced cost of
manufacture. In this alternative embodiment, top 31 and bottom 32

25 define approximately right angles with front 36 and back 34, so that the
side view of body 30 presents an easily manufactured, generally

rectangular parallelepiped. The major geometrical and physical
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tilting the major axis MA of the body 30 of the case to any of the
preferred angles shifts the center of gravity CG toward the back

wheel s 50, 50' sone minor distance S fromthe centerline of the

V\/_neel base. T@?? 9}?}5929” I ne of the wheel base is that point whefgudoesss7s 5
di stances D Shd are equal. Tilting the body 30 to cause the weight

back wheel o 50, characiaTAasok T BBRradSttpavoad v SorY Sl B AebeT ooy
The depth of th%ﬁggg%?g,g,nﬁg@ o5 TR _rg,gﬂlgp.ciﬁs%,h\soa{n%ﬁ! frchiftflg the manner of -

relative to the fo the W out sacrificing stability. In

10 the pref gsdRthgPtHAOGMEBNbT gfaVitylCO Mt Rialortixi® MA Olimpobtantle) gie  of
body 30 is from about” 220% to abgut 30% of the d]epth, whi e the

wi dth is from akenterlofOgfaiity BB stliBGitaréd sheh diegt & veBicablipe passing

these rel ative proportions, an acceptably limted depth (e.qg., -

appr oxi matgel y 2g&highnie falis betivessn frontrivheelm5anplRe apdchécﬁﬁg’vg@ﬁ'ﬁr@rfﬁﬂ'- 15

body 30, while L & ambodimant of ];:ilggu1r56}ttihgnmgjg$%§irsvﬁi CHRE Lol upbgli ity
approximately perpendicular to both bottom 32 and top 31.

Handle rods 42, 42’ are at all times parallel to {or even coplanar

with) the back 34, permitting a simple, inexpensive handle assembly that
10 is easily adjusted to accommodate user preferences. |n addition to
permitting the invention to be adapted for use by persons of varying
" heights, the adjustable handle also accommodates comfortable use of the
case 30 in either a "push” or a "pull” mode of movement. We have
determined that it is desirable to have the grip 44 at a slightly higher
15 elevation when the f:ase is being pushed than when it is being pufled
behind the user.

In this erﬁbodiment, handle rods 42, 42’, do nét, and need not,
pivot about any hbrizontal axis, but are slidable between a stored position
adjacent to back 34 and an extended position for use. Handle

20 rods 42, 42’ and the back 34 depart from the vertical an equal number of
degrees. In Fig. 15, the angle between vertical and the line running from
grip 44 to the point where rods 42, 42’ intersect the body 30 is denoted
as angle Y. When back 34 of body 30 is substantially parallel to the
body’s major axis MA, angte Y’ .approximately equals angle Y.

25 Because, as previously explained for the preferred embodiment,

angle Y preferably is equal to or less than about 25° {due to stability

limitations), angle Y’ of the handle in Fig. 15 thus is likewise limited in
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It may be noted that the preferred enbodi nent, presenting a side

view wth a rhonboid shape (front 36 and back 34 tilted and generally
parallel to the major axis MA, top 31 .and bottom 32 both parallel to the
supporting surface) poses the added benefit of |owering the overall center

20 of ev@visy2e0f the body conpared to a conventi onal | yPGRIg96M93CHSe
presenting a rectangul ar side view (top 31 and bottom 32 intersecting

front 36 and bagkaidrraftivel dhbodifdntsth: a FORDbAF eLidHleds thah ARE préferred
enbodi ment, the rhonboi d-shaped enbodi nent of body 30 "hugs" the

ground by ef f egiké v¢langXfihithg prefureechembodiment fieqrabdut 4Dhév Figst8). 15
region of the case to a | owernost portion of the case near the supporting
surf ace. this alternative embodiment, therefore, angle Y’ cannotzxceed _
approximately 25°. By empirical investigation and other evaluation, we
5 have determined that, in embodiments where it is desired to have tﬁe
handle angle Y’ equal the body tilt angle Y, both angles Y’ and Y should
range from about 12° to about 25°, inclusive. Optimized performance is
realized when angles Y and ¥* both equal about 20°.
The proportional re_létionships between the height, width, and
10 depth of this alternative, rectangular embodiment of body are altered
somewhat from the prefarred embodiment. We have determined that
considerations of aesthetics are less restrictive, but considerations of
stability are somewhat more restrictive, than in the preferred embodiment
for proportions between depth and height and between depth and width.
15 in this embodiment, the height preferably is between about 215% and
about 260% of the depth, while the width is between about 1565%
and 175% of the depth.
The shape of'body 30 and its departure from vertical suggest the
use of back wheel brackets 100, 100’ and front wheel mount 102 as
20 shown in Figs. 15 and 16. Because botfom 32 need not be parallel to
the supporting surface, the shapes of customizéd brackets 100, 100’ and
wheel mount 102 control the degree to which the major axis is inclined
when all the wheels 50, 50°, 52, 52’ are in contact with the supporting
surface. Front wheel mount 102, in particular, is configured to elevate
25 the lower front corner of the body 30 the requisite amount to provide the

desired angle Y, while allowing casters 52, 62’ to pivot about

approximately vertical axes.
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Handl e rods 42, 42' and grip 44 may be pivotabl e between two ~

princi pal positions: an "up" or "storage" position depicted in phantom by

t he dashed lines of Figs. 5a and 8, and a "down" or "ready" position

shown by the\gﬁ%ﬁﬁ’lki nes in those figures. Handl e rods 42, gdusaabsr4 5
grip 44 may De con?rollably pi voted back and forth through an angle B

P ¢ Conc o | back and h an

Rod 42, 42" and gr i Fsd SIPWE Ao PeuRhRl TRUEAOZTRAY Beorictred®e
ds 42, 42 _ Tl

nandi e Fods 42, o3t e AP GARRAGR | Tna ol 102 RN pRAErat 2 by the

10 sol i d | i pgshibfed Fom adurbBI8thafrRoplBstif)Sby @@ shaped torpropité diyculive
user and enpl oyed to push or pull .main body 30. Firm upward

pressure exert egvheel wells aroond ieaph 4 the forgaghsels 52 t5211 whicy pnéfergbly
allowing rods 42, 42' to swing radially (see directional arrow of
Fig. 5a) 0 theast pivagiagpeastersonlhe wheel mopnt 182;alge raay besgelded toslefine
rel easably | ock the handl e assenbly_40 15 : inst furiher rotational
novenent . a concave grip #repntd4+ thﬁggé"pp@?iatﬁgﬂ?cﬁ%'ﬁ’m ARG FL®E S 42

o o D0 e, agpng e SHOR Pl o TR o TR, (o
Lgri ihgar.p Ip(rjlsiatt 392%&;@12%%@0&}1?%}& trunk 'd?dRe ‘ﬁ%e-. Hyg. 16T sRewatghetr frbRtn t he
wheels 52, 52’ may be closer together than back wheels 50, 50°.
10 : The tilted disposition of this alternative embodiment of body 30
may advantageously be provided by modifying the bottom 32 and
back 34 as shown in Fig. 20. Bottom 32 and back 34 are generally
-planar. but abbreviated to provide for intermediate corner portion 101.
Corner portion 101 extends the width of the body and intersects with
16 back 34, and also with bottom 32 at apex 103. Transition corner
portion 101 may be mostly planar or, as shown in Fig. 20, may present a
gently curved profile. When all the wﬁeels 50, 50, 52, b2’ are in
contact with the supporting surface, apex 103 is the lowest point of
body 30, as corher portion 101 rises from apex 103 toward back 34
20 while bottom 32 angles upward toward the front 36. Besides providing a
manner for fixing the-predetermined tilt of the body 30, such a
configuration improves the capacity and appearance of a generally
rectangular body case.
Fig. 20 shows the location of the imaginary plane denoted at A-A
25 which contains the bottom 32. Also depicted is imaginary plane B-B

which is parallel to the back 34 and, in most alternative embodiments of

the invention, perpendicular to plane A-A. Wheel brackets 100, 100’ are
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20 of the invention, angle A is substantially equal to angle C, since

t he pl anes containing front 34 and back 36, respectively,
preferably are substantially parallel. Fromthis up or storage
position, handle rods 42, 42' may be coll apsed into mai n body 30
for conpl etwodstmsrage, as shown in Fig. 5b. 25 PCT/US96/19374 Fj gs.

5b, 6, 9, 10 and 1 1 collectively set forth the details of handle

assenbl y 40 whiigBdignsiBtéd bporcern@dportion 101 tb dogute Wackiwheele B BO't 0
body 30 and also to retract into and extend from body 30. Handl e
21 el€iredy pkbmanently rearward (toward the user) of the back 34. Plane B-

PCT/ US96/ 19374 assembly 40 includes a substantially rigid mounting
menber 60, a pBiis tangential to thesairtaces afihagkswheels 0. B nd js Barale) ter or
COL 8 5% oS pab: Pynpngye-n RSN R AR S b B5° %, L2
bl ocks 6%’ 62 diisqgncreo'\[ua} Which is the distance separating thg surface of back
wheels 50, 50’ from the plane containing the back 34.
Wheel brackets 100, 100’ are securely mounted to corner
portion 101 also to locate the back wheels 50, 50 entirely above the
plane A-A when all the wheels 50, 50’, 52, 52’ are in contact with the
10 supporﬁng surface. As shown in Fig. 20, the distance w separating
plane A-A from a plane parallel to plane A-A and tangential to wheel 50°
is the offset of back wheels 60, 50" from the bottom 32 of case 30.
An added advantage results from thus mounting the wheel
brackgts_,10b, 100’ upon corner portion 101 in the configuration of
15 Fig. 20. The.added advantage is realized when case 30 is pushed or
towed by the user in a two-wheel mode only, i.e., the case is rolied only
upon back wheels 50, BO’. By offsetting the back wheels 50, 50" a
distance w above the plans A-A, and a distance w’ behind the back 34,
the body 30 of the case may easily be pivoted from the four-wheel mode
20 of movement to the two-wheeled mode, while minimizing the amount of
weight thereby shifted to the user’s arm{s}. The reduction in the amount
of weight formerly borne by the third and fourth -wheels 62, 52’ and
shifted to the user’s arm is accomplished by optimizing the location of
back wheels 50, 50’ with respect to body 30. This optimization must
25 respect the limitations imposed by the need to easily store the case

without obtrusive protuberance of the wheels 50, 50°. Accordingly, the

object of this aspect of the invention is to optimize the distance between

38



5 collars 64, 64' may be fashioned fromdurable, fracture resistant

t her nopl asti c. Mounti ng nenber 60 preferably is a.single

el enent, or nay be conprised of several conponents joined

t oget her. Mounting nenber 60 may be fashioned frominjection

nol ded plastic, so that it my be 10 speci al ly shaped d and
hol d t he var'lw&%m&pﬁer el enments of handl e assenbly gg"ﬁ%hg#gvm I n
Fig. 9, mounting nenber 60 has a speci ali zed shape, but is

bilateral |y symiberbask wheelsihR, Bsand prvestica plana.containing the caaterfyes to
d i be th tirety. ..Si.oil I ndi cated | 9. 9, th _

o'? ﬁgl cgrrpoﬁeﬁ'? sé’és't%t%ékgﬁdﬁék ﬁ@?@%{lﬂé 21??“9‘%?%&’3?%'&0@? ‘bs%rrfgf oy, 15
handl d st 43 ' + 45, . ol :
Wher e descr i pry oiggied liser do thaPild ARidht of the o8 iR SHREAEE jo Kalafded,

The respective efdsomforfaiyneldy %Pﬁﬁbn@ﬂemgﬁﬁbeﬂfnéméﬂ 50, 50°. Since
ar cuat e- shaped w ng fl anges 65, 65 . Flanges 65, 65 are affixed to

correspondsngl y theasradk#er100nH00T afediprhowibly chewpiviotabl), fiXxéd tamddyad® 20
frame elenments 72, 72' of the apparatus, as with screws or. rivets, as
shown in Fi gs. 5handdthenaxesOof fatatien off ovleerls 500 507 2ra fixed rwith irgspect to
structural conponents of the body 30 of a soft-sided enbodi ment of the
case. Wil e the hragketes1QRp109Q vftg&ﬁéfsﬁ dlistanaesyy arxd wy<argdpyaripble on a

particular case, and are optimized and fixed at the time of construction.
We have determinéd'that, for a body about 68.5 em + 3.0 cm ih height,

10 the distance w should be between about 1.0 cm and about 2.0 cm, with
the optimum distance w being about 1.1 cm. We have also defermined
that optimum user comfort in the two-wheeled mode of movement is
realized when the distance w’ is at least that necessary to permit
mechanical clearance between wheels 50, 560" and corner portion 101,

15 but not so large as to interfere with the practical boxing and storage of
the case. Our analysis indicates that the optimum distance w’ for a body
about 68.5 cm + 3.0 cm in height is about 0.6 cm.

Figure 17 shows the dimensional aﬁd positional relationships
between the grip 44 and the handie rods 42, 42’ of this embodiment.

20 Prior art pull handles typically have been adapted primarily for one-handed
use for towing a wheeled case rather than pushing. Thus, luggage whee!
handles commonly offer too small a grip for two-handed use. Also,
known pull handles often rely on the tendency of a wheeled case to trail
or track behind the user, and thus are steered with.a handle that focuses

25 pulling forces at about a single point on the case.

The handle configuration depicted in Figs. 17-19 offers advantages

particular to the invention as well to the art of luggage design generally.
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conponents, each.side frane (in the preferred enbodi nent there are two) 25
may be an integrally extruded rail, bent at three or four places. and joined
end-to-end to define the appropriate rhonboid or rectangul ar

configuration for supporting a side 37 or 39. Alternatively, nounting

22 WO 97/ 18726

PCT/ US96/ 1%4947/18726 menber 60 may be nolded into or a Fmﬁwl D a

shell of a hard-sided Thusi %eﬁ nmemnber f nctlons as
the main means Asgthown in Fig. 179t9"tR; B M RInHRICMassenbl y 40

R e e g
,'[:'nghjgsgpdagtel | J?{%’E the. %np 44 éﬂﬁﬂﬁﬁ%lﬁ/ gféﬁﬂ?llé(térﬁlydbémﬂmé)i‘&d% nat e
to provide the user a comfortable two- handed use; the user merely grasps
5 the outer cantilevered portions of the grip 44. Additionally, the pushing
force is directed to the body 30 at tWo separate locations via the spaced
rods 42, 42°, which enhances the user’'s directional steering of a pushed
case. The user can comfortably grasp with one hand the portion of the
grip 44 between the rods 42, 42’ to pull the case behind him. The
10 distance M separating the paraliel rdds 42, 42', which is slightly greater
than the width of the average human hand, is comparatively smaller than
most dual-rod handles known to the art, which reduces the tendency of
the rods 42, 42’ to slide in or out of bezel 108 at different rates or times
with respect. to each other,' thus red_ﬁc‘ing the possibility the handle
15 assembly will "rack” or bind while being retracted or withdrawn into case.
Fig. 17 also illustrates an adjustable handle assembly for use with
the alternative embodiment of the invention shown in Fig. 15. Bezel 106
is mounted to body 30 at the intersection of top 31 with back 34.
Bezel 1'06 wraps around both tob 31 and back 34 to contain and guide
20 various handie assembly. features. As shown in the figures, holes through
the upper surface of bezel 106 guide th.e up and down sliding movement
therethrough of handle rods 42, 42°'. The back surface of bezel 106 is
configured to hold and guide handle release knobs 108, 109 and their
associated parts.
25 The adjustability of the height of the grip 44 above the supporting
surface is provided by the retractable engagement of a shafts 112, 112’

into spaced apertures 114’, 114’*, 114°*’, 114"*"" disposed periodically
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Fig. 9 depicts the overall positional relationships of the various
conponents of a conpl ete handl e assenbly. Munting nmenber 60 is - 10
fastened to the frane elenments 70, 72 (only one side set shown) of

body 60. Rotator collars 64, 64" are placed in confronting relation with
ratchet bl ocks 62, 62', and springs 45, 45' are each placed axi al

around a resWOII&B6spring shaft 80 (Fig. 10) on each of raPERAF96/I9374

bl ocks 62, 62'. The blocks 62, 62', collars 64, 64', and springs 46, 45

15 are di spafmg thietihteriorsidexdof hahdlearadsi42, 42, nDependigg updrewhith

Handl e rods 42, 42' are each passed through a separate
correspondi ng r edir of apertures fgr.t 114’ gnd t14° " .1wgrsus Tikirandny14enbare 60 and
then are also inserted cgl)r’rgj etely through rod tunnels 63, 63" in
rotator col | ar sepgagehbyshalts 112, 112, grip, A8 carshe mpaintained, ah ¥AHBYSener al | y

l'i gned with ' d . f
i stal ends of PORGIaIbReEBEEE didansipd by te'SHurtBR ol Solt kippiclels B, 6o
is fittedpni th 3.5t00; . A3 - L Fig. 9. Backi
ot s 05" B REPR 4. AT RhON T g o et/ b8 O Backi N
springs 45, 45 gpeRhiRdso1149/1Ars $14°-64114nd ératregeray?!seﬁkssd @lond 8’

i n place within nmounting nenber 60. Rod sl eeves 7 are attached 25

to the backi ng pubséteatigBporfidn ofotheslengthe nf ancbroesponding yod A2reef42'm The
distance a rod 42’ extends through bezel 106 and out the body is
adjustable incrementally in direct relation to the space& separation of

10 apertures 114’, 114"’. Apertures are associated in corresponding pairs at
equal distances above the supporting surface, such as apertures 114°*
and 114", to provide for concurrent engagement of shafts 112, 112"
into a corresponding pair of apertures 114’, 114’""*, With the ends of
shafts 112, 112° insert_ed into apertures 114’, 114'’", the x.’ods' 42, 42’

15 are prevented from moving, maintaining grip 44 at the particular height desired.

The reciprocal movement of shafts 112, 112’ is controlled by the
user’'s manipulation of release knobs 108, 109. Knobs 108, 109 are
movable horizontally a limited distance back and forth with respect to
each other. A rigid tubular cylinder 110, which houses a spring 118,

20 protrudes from one knob 108 into a an opening in the other knob 109.
Each of handle release knobs 108, 109 is fixedly connected to a
respective shaft 112’ or 112. Pushing the knobs 108, 109 toward each
othe'r {as cylinder 110 slips into left knob 109) withdraws
shafts 112, 112’ from apertures 114’, 114*’"* and frees rods 42, 42’ to

25 slide up and down in bezel 106. As shown in Fig. 19,
knobs 108, 109 are biased apart by the action of spring 118

compressedly disposed within cylinder 110 in contact with both knobs.
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Mounting nenber 60 is shaped to retain, support, and guide the
operational elenents of the pivotable handl e assenbly 40. Fig. 10 shows
23 : WD 97/ 18726

PCT/ US96/ 19374 one side of nounting nenber 60, the other side
‘being a suRs % {] A |y the sanme (but. reversed as tpctpkdtiloya
posi tions). si de of nounting , menber 60 is shaped to provide

two adjacent, gﬁh%gl%ﬁbongtantly pu{h%%ﬂg{c} 2{'65 1Bb tfi;%r{; X‘{ﬁen&gg lg 2 and

collar cyli nde and col I'ar er 84 are

sem cyl | ndri Calrafihirtddfa 3AAAL AN, 012", which drE XA LAREd Goafllst T al che

bl ock 62 and rotator 4, reéspectively. Cylinders 82, 84
correspond cl ogRisy42,n421, ZWI@é’tdtWéﬂdsWﬂthefshefts 112, 112’ aligs [veich iang gdiock
62 and collar 64 corrponents ; As shown in Firg. 10, nounting

menber 60 has ef perdires; spring (118 biaspsitheeadsaf tHershalts indo aberamrtyreﬁ. is
| ocated i n nounting nenber 60
5 thus locking the rods 42 42’ in position. When it is desired to further

adjust the position of grip 44, the user needs merely to pinch the
knobs 108 and 109 toward each other, against the force of the spring.
As the knobs draw toward each other, the ends of the shafts 112, 112’
are retracted from épertur.es 114', 114"'", releasing rods 42, 42' for

10 slidable adjustment. Upon the user’s releasing knobs 108, 109,
spring 118 again biases shafts 112, 112’ outward against rods 42, 42’,
Rods 42, 42’ may then be moved up and down until shafts 112, 112°
align with another pair of apertures 114’", 114’’’ and engage therein
under the force of spring 118.

156 Fig. 7 shows a preferred manner of t_:onfiguring the interior
space 33
of main body 30. Interior space 33 may be supplied with any desirable
array of vertical panels and/or horizontal shelves to promote easy packing
and simple organization of the contents of body 30. in this embodiment,

20 front 36 may be attached to body 30 by means of an integral hinge,
hinges or other pivotal connection, so that the front 36 may swin'g out
from body 30 in a door-like manner. Alternatively, front 36 may be
integrally hinged along its bottom, near the bottom 32 of the case, so
that the front folds out and down to lay upon the supporting surface

25 while open. As shown in Fig. 7, the door panel 95 panel may swing out
to allow the interior space 33 to be packed. Upon closure, door 95 may

be temporarily secured by a circumferential zipper or other fasteners
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so that rod aperture will be located at or near the intersection of top 31
and back 34 of body 30. Handle rods 42, 42' thus extend upward and '
outward fromthe body 30 toward the user, as shown in Fig. 4. Rod
aperture 87 has a substantially |arger cross section than the cross
sectional size of rod 42, so that rod 42 has roomto pivot in a

paral | el t 0 WOBYHTect i on of travel, as further described W%n%%

In the assenbl ed and functional handle assenbly 40, the generally
cylindrical rotkiawndoitharrt4Door panpb@8dmay bmmomeﬂawtgynwﬁa@%ﬁt%ef as
to be rotatable about its owm axis, which rotation permts the
pivoting 20 suitbeldss.-of an associated handie rod 42. The |ength of

[ lind 84 t t | t
S ani 11 cant 1 ongi « udF Ry bedesfRle 8 Brovidd Alcioaft pRoyBat R STV o,
: rS] ¢ ler gl bg;\r/\lteeg?él%g, b[%%nglRIeQ o ﬂﬁli%%fel@&ﬁthlrﬁ the mtenoPQbéé’é 396” Mo%@_aﬂ@n

di sposed gnto bb%hlz%‘i‘rbhaﬁﬁ(n&?s albinCthe ﬁsé?rlftbsé@%bhﬁ.d theCdi&islldﬁ of H’&erlor
with collar cylinder 84 but may have a snaller radius. Ratchet block 62

has one or noresdcdgss t6rsuitethe tsuts pagivytarpdckirgonesdsamd angesy pootities.

or keyways in bIock cyl i nder 82, which engagenent prohibits ratchet
Shelving and vertical dividers are encouraged by the present invention in
a manner not encountered in the art, since the present invention _offer_s
stability in a mostly vertical case not provided in previous devices. |

10 Aithough the invention has been described in detail with particular

reference to these preferred embodiments, other embodiments can
achieve the same resuits. Variations and modifications of the present
invention will be obvious to those skilled in the art and it is intended to
cover in the appended clai_ms alt such modifications and equivalents. The

15 entire disclosures of the patents cited hereinabove are hereby

incorporated by reference.
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24 WD 97/ 18726

PCT/ US96/ 19374 bl ock fromaxially rotating. However, the | ength of
bl ock cylinder 82 : exceed |lﬂmmmmmﬂnngth of ratchet block 62,
so that ratchet Dbl ock to and fro between
rotator cokgéyfesesand the ratchet ¥ "I Sck *wal | 89 ppetiusss@irst he
nmounti ng nenber 60. Thus, ratchet 5 bl ock 62 has a degree of freedom

to transl ate | ongitudi nal | y, but' cannotep aims slidably rotate, within
bl ock cylinder 82. Conversely, rotator ‘COT""JF‘ 64 can slidably
rotate w thinwaldig#n:Cyl i nder 84, but cannot significantly nove

|l ongitudinally. Both the rotator collar 64 and the ratchet bl ock 62 are

neld 1h p ace and encl 037G Whebleh Uit 1685568 BASE hadin/a mﬁr&mﬁ% by

10 backi ng pl ates 78, to the nounti ng

Conpr essi on S%Q%Aasuhﬁ-. g@?ﬁ%ﬂngﬁg‘éﬂ é'vﬁgtﬁ?ﬂéEnég{\ Bach of whlch

rat chet bl ock S CO resse nto a position betwee

ratchet b l ock ualds t%an a g\e g di meXsf%fn (t,f' the gogy Dehnd b Hdhde mosu%tgg atan

upper portion of the body for moving the case on the wheels along a
supporting surface, the luggage case, at least \(vhen packed with clothing
and the like, having a center of gravity about in the geometric center of
the body, the improvement comprising:

10 at least a pair of wheels, spaced along the width dimension,
mounted to a first lower portion of the body;

at least one other wheel meun'ted on a second lower portion
of the body at a distance along the depth dimension forward of the pair
of wheels;

15_ wherein the depth dimension is less than the width
dimension, and wherein the body, wher; resting on the other wheel and
the pair of wheels, tilts at an angle from vertical, and a vertical line
passing through the center of gravity falls between the pair of wheels and
the other wheel; and

20 whereby the case can stand unatter_;ded‘ on the wheels and

pushed or pulled by the handie on at least some of the wheels.

2, The apparatus of claim 1 wherein the angle from vertical is

between about 6 degrees and about 25 degrees.

— THIS SHEET HAS BEEN
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constantly bias the ratchet block 62 against the rotator collar 64, and 15
rotator collar 64 in turn is pressedagarnst—colHar—wal | 88. Rotator

collar 64 is slidably rotatable w chet bl ock 62.
Rotator collars 64, 64' are conpl eﬂ“lﬂrmﬂmlum | ong a
respective dianmeter by tunnels 63, 63'¢inn amd shreugh which 14
correspondi NYOIHI’IRe rods 42, 42' are slidably disposed. Th CT’B%?M”

reci procation of handle rods 42, 42' within tunnels 63, 63 pernjts the
retraction of the rogs 42Thetappanatus pheldimdy viwrrein teshandle camprisesh
rod 42 protrudes fromw thin rotator collar 64; a stop cap 43 is secured
to the distal end of the g@#p42 to prevent rod 42 frombeing wthdrawn

~conpletely out of tunnel 63. 25 Figs. 9-1 1 illustrate that
the interior end of each OfeakObné Pbd Medivs for connecting BHé grip toi theemeircal | y
transected by a pair of radially offset cam _ grooves 66, 66'. Cam

gzggooves 66, 66' bSSV Eéaa%d HEAR Qﬁdébl\} Qoaltiéﬂﬁble between a retracted posntlon at
5 least partxally wnthm the body and a posntlon substantlally extended from

the body, and

means for slidably coupling the rod means with the body.

4. The apparatus of claim 3 wherein the rod means comprises a
10 pair of parallel rods separated by a distance, and wherein the grip

comprises a length substantially greater than said distance.

5. The apparatus of claim 1 wherein the pair of wheels

comprise a pair of fixed axis wheels.

15
6. The apparatus of claim 5 wherein the other wheel comprises
a pivotable caster wheel.
7. The apparatus of claim 2 wherein the angle from vertical is
20 between about 9 dégrees and about 12 degrees.
8. The apparatus of claim 7 wherein the angle from vertical is

about 10 degrees.
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WD 97/ 18726 PCT/ US96/ 19374
ridge 61 which protrudes di ameﬂmcall across the exterior end of ratchet

bl ock 62.° Exterior end of ratc " F ” interior end of rotator
asing force of spring 45.

collar 64 are in constant cont
Cam ridge 6 H§ gns with and is engageable into either ofp 1
grooves 66 or The interaction between rotator col | ar 64 and ratchet
bl ock 62, and the rgl easgbl e | oc

camri dge 61 with efther ?aeﬁﬂﬁag‘r'%gvé: i rel%g?%eﬁ?nlg”%’enen PB bf

assenbly to piyot, throu and rel easal 0ocC eit r of t he
posi t i ons deBi g’teetP Y\aﬁa(}h °°" dower portian of tﬁg q%{(eﬁ&"ne Bi* cam
grooves 66, 66: are offset r adi %from each ot her ¥‘ an angl e
B, which equal B8YiRE & HgPt edag@ng; 3 bagk egigen, apg wherein the PaFleg‘é’ gelsi %fe
engaged i nto one of the cam grooves, cam groove 6 handl e
rod 42 is hel dattacmt@ﬁammwtmanwy priggentto sald be%k edge andihe
upper storage. position depicted by the dashed |lines. Spring 45 pushes 15
away frof col | athenawheedds attabbed to aith bottoiny bletween gaich fnont edgemnd the
collar 64 and camridge 61 in cam groove 66. Because ratchet block is

pair of wheels.

10. The apparatus of claim 9 wherein the bottom is substantially

parallel to the supporting surface.

10
11.  The apparatus of claim 10 wherein the body further
comprises a top substantially parallel to the bottom.
12. The apparatus of claim 3 further comprising means for
15 pivoting the rod means between the extended position and a use position
defining an angle relative to the back.
13. The apparatus of ciaim 12 further comprising means for
releasably lock_ing the rod means in the extended position and in the use
20 position.

14. The apparatus of claim 12 wherein the rod means in the use
position define an angle from the vertical of between about 10 degrees

and about 48 degrees.
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not free to rotate around its own axis,' the rotator collar is also
rel easably ~ hel d agai-nst rotation, —and—handl e rod 42 is.maintai ned

in the storage p05|t|a‘on m" ition it can be slid
into the main body 30 for c‘m‘m, !'JTHE The handl e
assenbly 40 permts the user to pi Vot *hahkdl & ro fromthe
st orage posiWoOW18M60 the ready position shown in solid |inBST/U§96/19374
Fig. 5a. The user sinply presses abruptly downward on grip 44, which
pushing action overriges Theappamtusof disitntdwherin thigedsimeans athe2s
groove 66. The user continues to push dowward on the grip 44 and

pivots the handige peditibd défireliah anbie frogl ehdvertivahobbetgen aboullADs
novenent of the handle rod 42 rotates the rot ator collar 64 through t he

26 3@3%3/%7&%ut 45 degrees.
PCT/ US96/ 19374

5 16. The apparatus of claim 15 wherein the rod means in the use

position define an angle from the vertical of about 42 degrees.

17. The apparatus of claim 7 wherein the width dimension is

between about 170% and about 180% of the depth dimension.

10
18. The apparatus of claim 7 wherein the height dimension is
between about 220% and about 230% of the depth dimension.’
18. The apparatus of claim 2 wherein the angle from vertical is ¢
15 between about 12 degrees and about 25 degrees.
20. The apparatus of claim 18 wherein the angle from vertical is
about 20 degrees.
20 21. The apparatus of claim 19 wherein:

the second lower portion of the body defines a bottom; and
the first lower portion of the body comprises an intermediate
corner portion extending between and intersecting the back and said

bottom.
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otator collar 64 rotates about its own axis, but since
ratchet MELI ocked pr 82 to prevent rotation,
rotat or M5 with mpp@yﬁ%ﬂw bl ock 62. This relative
t_of o

rotation i nduces cam ridge 61 o Que pushi ng rat chet 5
bl ock 62 agen ogisriche corrpre55| ve force of spring 45 and sl pgtrusssnbsvar d
bl ock wall 82, as camridge "rides" up the side of and out of groove 66.

Cont i nued pi vot i ng 2. Nagdl St bt ARin 2O Wridrlih !t 87 woeld'6rd 8 1 01

collar 64, aligns camri dge W t h t e secon am groove

bi asing force ight 10
di stance back I?%é\}eﬁ%ﬁrg% a *’;*9“5% ar Eﬁé&éﬁr&i @fg&??sorﬁgm%q gga Bgﬁi

engage into the second cam groove 66', again releasably interl OCkI ng the
rotator collar 64 and ratchet block 62. In this latter interl ocked

posi tion, he otator coII r, 64 tai.ns,the hapdl.e rod 42 in
the | ower position 23."° Thi %Wﬁ ‘? clairy i%&ﬂ‘eaﬂﬂ tpﬁ@ﬂ%ﬁﬁf"@‘%ﬁ%@%l y 40
is ready_for use to push or pul | the | uggage case.

Accor di riyl y, entigely regpward %9"&‘1“?8&%5\! iplans, cpataiipg the hagkk and
forth between the two positions shown in Fig. 5a, as the rotator collar 64
rotates within collar cylinder 84 a correspondi ng angle. The ratchet

24. The apparatus of claim 22 wherein the pair of wheels are at

least partially above an imaginary plane containing the bottom.

10 25. The apparatus of claim 24 wherein the imaginary plane
" containing the bottom is substantially perpendicular to the imaginary

plane containing the back.

26. The apparatus of claim 25 wherein the body further

15 comprises a top substantially paralie! to the bottom.

27. The apparatus of claim 19 wherein the width dimension is

between about 155% and about 175.% of the depth dimension.

20 28. The apparatus of claim 19 wherein the height dimension is

between about 215% and about 260% of the depth dimension.

29. In an upright luggage case having a main body with a back,

a front, a top and a bottom, and the luggage case, when at least partially
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bl ock 62 reciprocates aX|aIIy to and fro to permt ca

alternatively to snap |nt0 e : es 66 opﬂmﬂﬂmmﬂ”ﬂﬂtmm
handl e rod 42 in either of "1t g‘gﬁ A&BﬁENr pal posttions.

As nentioned, rods 42, 42' RUACGED ed | to body 30 to the

position shown in Fig. 5b. The retractromof=ods 42, 42' may only occur
fromthe upp®OBfBRlge position of rods 42, 42 shown in phEREEIP¥PSMe 25
dashed lines of Fig. 5a, i.e., when the r ods 42, 42' are at a definite

angl e Idededowithimersenaliiteshs,(#lsg .ha8)ng @ ceatdr cipgravitieatr ahryitabe 42'
and grip 44, the user nerely pushes downward on grip 44 in a

di recti on gener gebmetds aehtdr of the body, an improvement comprising:

27 WD 97/ 18726

PCT/ US96/ 19374 #t [dast oW5 Btk Wheels! attahedr tadtiwd bonom of handl e
rods 42, 42', when the handl e rods define an angle greater than A

but |ess than OlgyB8iamkially pfoximate to the HdakCS¥SthdPkedygr i p 44 are transl at ed
i nto novenent of the wheel ed | uggage

5 at least one front wheel means mounted upon the bottom

substantially proximate to the front of the body;
the back of the body extending between the top and the
bottom and disposed at a first substantial angle from the vertical when all
the wheels are in contact with a generally horizontal supporting surface;
10 the front of the body extending between the top and the
bottom and disposed at a second substantial angle from the vertical when
all the wheels are in contact with the supporting surface; and
handle means, mounted at an upper end of the body
substantially proximate to the back of the Body, for moving the case
15_ upon the wheels along the supporting surface;
wherein an imaginary vertical line passing through the center

of gravity intersects the bottom of the body.

30. The apparatus of claim 29 wherein the main body comprises
20 a depth dimension, a width dimension, and a height dimension, wherein
the width dimension is in the range from about 155% of the depth

dimension to about 175% of the depth dimension.
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across the supporting surface. Such = F: result of the 5
I nteracti on between stop caps 43, - 43} THIGISHE g Bl ates 78, .78".
Conbi ned reference is made to Figs.: 30 andREPEACEBach rdd 42 is

provided with a depressible spring d e 41 whi ch protrudes fromrod 42
a short di sw@RIg8T26omits distal end. A mld groove 68 cor rESSRfd96iI34t o
detent 41 runs longitudinally along the inside surface of tunnel 63 (Fig.

10 11), so.that 33s r Othel@pparatss of claieth 29 wphereirt thenmlairbBody ledntprisest
button 41 slides within groove 68 to prevent the rod 42 fromrotating

about its axis gWdgthifeRsion) aelidih. dildnich, LAl 4 ettt dirhension? and

predeterm ned | ocation along the groove 68, is a concave depression 67

i nto which det giierbipl e héightBimérRiion B BS6 ralhdirohtaboul 2¢8bedi e hin 15
rotator collar 64 so as to provide an audi ble clicking sound when the

rod 42 is full : - tqu% b 43 i s drawn
up agai nst rot (}iﬁtegfﬁ go ar‘éézg#%tre eag‘gb e’%%%tgg%inents%? detent 41

Wi th depg.essi on 67 thus informs the user that the rods are extended to
their ready position. The engagenent of detent 41 with depression 67 20

2l 5o prevents 1 od 42,0 r o e Rl i odainh 07N ol dihg LlRslaNRAR) ©3

horizontal shelves within case.

33. The apparatus of claim 29 wherein the bottom is

10 substantially parallel to the supporting surface.

34. The apparatus of claim .33 wherein the top is substantially

parallel to the bottom.

15 35. The apparatus of claim 29 wherein the top is substantially

perpendicular to the back.

.36. The apparatus of claim 29 wherein each of the back wheels
comprises a fixed axis wheel.
20

37. The apparatus of claim 29 wherein the front wheel means

* [+ L M S *

comprises caster wheel means.

heet Has Been Replaced
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3 inrotator collar 64.
of each of rod 42,.42' is

A distal end of rod 42 ener
As illustrated in Fig. 9, mﬂg :tuh:s"‘ckuﬁgg&ﬂ.

securely affixed one of tr pal P 5 43, 43'. Stop caps function
25 to prevent the r ods E.;?L;{?E 2 hm J pul l ed conpletely out of
rot at or I lars 64 64' as caps 43, 43' have dia §at er
than the w097ns12 i ameters of tunnel s 63, 63'. The user tﬂggﬁ%ﬁpu

upon grip 44 to :
V\% 97?15926 38. The apparatus of claim 37 wherein the caster “‘;@F} Ug?é'/ﬁlQB? 4
extricate rods 42, 42' frombody 30 to their fully extended position for

use, as shown i nompgtge at leasy two eastehveal$-ne stop caps 43, 43' bunp
agai nst rotator collars 64, 64" to prevent further extraction of
rods 42, 42'. 5 When the rotator collars 64, 64' are rotated
to a radial position _ __
39. The apparatus of claim 29 wherein the handle means
5 comprises:
a transverse handie grip;
at least one rod means for connecting said grip to the main
body, said rod means slidably positionable betwe-en a retracted position at
least partially within the main body and a position substantially extended

10 from the main body; and

means for coupling said rod means with the main body.

40. The apparatus of claim 39 wherein the rod means is
.substantially parallel to the back of the body when in the retracted

15 position and also when in the extended position.

41. The apparatus of claim 39 wherein the rod means for
connecting comprise a pair of parallel rods separated by a distance, and
further wherein the handle grip is disposed upon the ends of the rods.

20
42. The apparatus of claim 41 wherein the handle grip comprises

a length substantially greater than the distance separating the rods.

‘A D OO 01
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whi ch [ ocks handl e rods 42, 42' in the ready_pqsition, stop caps 43, 43
are also rotated into interned at RO ahcEIS L RE

collars 64, 64' and backi ng pl at eg =IM1S position, rods 42, 42
are maintained in the extended post zantact. bt ween stop 10

caps 43, 4¥odngeacki ng plates 78, 78 . Wen the rotator pcrusesneszacol | ars
64, 64' are rotated to place the rods 42, 42' in the storage

posi tion, each St0&39ap%h§gp:p§r&hwfeaamt3@ fHek WUnmpPYeing niddop th a

correspondi ng rod trough n nounting nenber 60, as shown In

(.2 ST SOHARTER ol f B o PR BB,
DLOLECt o apqsboloRRHT B DS BB U 10,

the col |l apsed position shown in Fig. 5b. When- t he
user desires to retract the handle rods 42, 42' and 20 grip 44 for
storage and protection as shown in Fiqg. 5b (for instance, t :

check t#e |uggage s d@baramaéatumﬁaﬂmﬁ% whersin the Mmeans ?q{efel?ééPb'I‘/i rst
rotates the handle rods 42, 42' through the angle B to bring the handle
into its full yolding ghe rodsimgerluwlity jod positians @UNPIsSRST gi ves the handl e
grip ' '

a plurality of catch rﬁea‘ns disposed along the rods;
a pair of bolt means disposed upon the body between the
rods and selectively engageable with said .c.atch means;
10 means for controllably biasing the bolt means toward the

rods.

45. The apparatus of claim 44 wherein the catch means
comprise a plurality of regularly spaced indents, the bolt means comprise
156 horizontally disposed slidable shafté, and the means for controllably
biasing comprises:
a resilient spring disposed between the shafts; and

knobs disposed ﬁpon respective shafts.

20 46. The apparatus of claim 29 wherein the first substantial angle

from the vertical is between about 12 degrees and about 25 degrees.

* c L M S *
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34 a firmdowward tap or push, disengaging detent 41 from 25

epression 67 to permt rofiidi t h.rotator collar 64 and
down into the main body 30} '™ EEELAE% gtEﬂ)Tg

29 WD 97/ 18726 :

PCT/ US96/ 9374 - Figs. '5b, ‘6 and 9 show t hat r QdrilssEVRss 77
77" are opti WeIYK726 provi ded to at | east partially surroun and
protect rods 42, 42' when they in the retract posi t an.

Sl eeves 77, 77' are &t ac]ﬁb@lapoatﬁéﬁmgﬂa'm a6 wherejp §?°e§e‘?‘§‘ %bstaﬂha

al so be attached to body 30 or its frane. 5 Sl eeves 77, 77’ separate
the retracted redglettorithe vericahis ketwesn sbayt 12 degrees andhabewo2Sspace 33
of the body 30. Figs. 5b and 6 show that, when fully
instal | ed, nuch gahrddie handl e assenbly is contained within
interior space 33 and thus is concealed from view. Handl e rods 42,
42', by reciprocating wthin tunnels 63, 63", can

5 48. The apparatus of claim 47 wherein the first substantial angle

is substantially equal to the second substantial angle.

'49. The apparatus of claim 47 wherein the first substantial angle
is about 20 degrees.
10
50. The apparatus of claim 39 wherein the means for coupling
further comp.rises means for pivoting the rods between the extended

position and a use position defining an angle relative to the back.

15 51. The apparatus of claim 52 wherein the first substantial angle

from the vertical is between about 9 degrees and about 12 degrees.

52. The apparatus of claim 51 wherein the rods in the use
position define an angle from the vertical of between about 10 degrees

20 and about 48 degrees.

53. The apparatus of claim 52 wherein the rods in the use

position define an angle from the vertical of between about 40 degrees

and about 45 degrees. “!Il“cl “llu “IJI "ILI " |!|| _

53

This Sheet Has Been Replaced




10 be retracted substantially entirely into body 30, while handle grip
44 remai NS exterior @ etlaemi = e 33 at all ti+es.

An advant age of the invention i st breakage

provi ded by the pivotabl e handl he event the main

body 30 i s wobpa@£onpl etel y over—Towara the user, and fal perimodddgrs 15
ground, the grip 44 and rods 42, 42" wll strike the ground before the

back 34 does. The ggjp’ %J%Oééldf?hﬁ&w&f&rh?l QB fHe 3 B8 ahnidPuhlle

hol di ng the handl e Taods

al [ owi ng them'?eagqh% \;4%3%@&5%0% 1fd ggé%egt o or toward the st orage

position), ins I'’ng or ng. 20 The. operation
of the apparatus may be briefly described. The | uggage case of
the invention may be retrieved from car trunk' or ai rport - | uggage

carousel while in t o uration hoyvn s, wth

t he handl e assenbl y°3-n tﬂ?%&ﬂq’ﬁ%‘e E'GHTH%{] %‘H t?‘ﬁ\t ﬁl"ét BiS€ure, the
camridge 61 on each ratchet block 62 is interlocked with the first cam 25
gr oove i n cresitiondafiae ancengle feum the vegties! qf| ahaty 421 degrrep- 30 upon a
supporting surface so that all four wheels 50, 50", 52, 52' are in contact
therewith. The user grasps handle grip 44 and pulls upward and

56. The apparatus of claim 50 wherein the means for coupling
further comprises means for releasably locking the rods in the extended

position and in the use position defining the angle relative to the back.

10
57. The apparatus of claim 56 wherein the means for releasably
locking comprises:
a mounting member attached to the main body;
a one block mefnb_er disposed within the mounting member;
15 a collar, radially movable with respect to and in contact with
the block member, said collar rotatable within the ﬁwounting member and
defining a rod tunnel through the collar in which one of the rods is
slidably disposed; |
cam means for engaging the collar with the block member;
20 : means for biasing the block against the collar; and

detent means upon the rod and the collar for releasably

arresting the sliding of the rod through the collar.

R R D
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30 WD 97/ 18726

PCT/ US96/ 19374 out\/\arc{ Each rod 42 slides out fromwithin its
respective sleeve 77, - p'ﬁBSHEFV\m BEENi{Nng plate 78 and nounting
menber 60 via a rod Iro gh. 8@5@_@@505 dragn through a rotator
collar 64 until the detent 41 smaps—trte~pl ace within recess 67
within the cHIQ%f1888. Rod 42 is barred 5 agai nst furt REMUSKHEPRY on by
contact of stop cap 43 with rotator collar 64. The handl e rods 42,
42 and handl e grip 4%8ar eAnharticieeof upfight wheeled luggage dorttangpertinger pushes
firmy dowward on grip 44, which rotates each rotator collar 64
and causes each peesonal itlgmstdcross amsupporting duciace, comprisingod mdis bodypect i ve
first. camgroove 66. The user pivots the handle 10 rods 42, 42
downwar d t hr oughhat/iigy af@ng, B.badR} tivoCsides,i #16sp,Gands 8 dieitom, said bottorho pl ace
wi thin the second cam groove 66'. The handl e T ods 42, 42 and grip

are thus rel eas%Bhibri%ﬁ@rddttéad&ﬂ\dl%%éﬁksédgé?rbatd BoHVQielﬁﬁﬁ\g an interior

5 space in which the personal items may be contained, the .body having a
major axis spaced between the front and the back, and the luggage and
personal items contained \;vithin the interior space havin§ a center of
gravity, said article of luggage comprising:

at least two béck wheels attached to the bottom
10 substantially adjacent to the back edge; and
front wheel means mounted upon the bottom between the
front edge and the back wheels;
wherein when the wheels and the wheel means are engaging
a horizontal supporting surface, the major axié is tilted at an angle from
15. the vertical of between about 6 degrees and about 25 degrees; and
wherein the center of gravity is above the bottom and

between the back wheels and the front wheel means.

69. The article of claim 58 further comprising handle means
20 mounted ét an upper end Qf the main body for moving the case on the
wheels along the supporting surface, said handle rr;eans comprising:
a transverse handle grip;
at least one rod means for connecting said grip to the main

body, said rod means slidably positionable between a retracted position at

Tﬁﬁﬁﬁﬁ!ﬂimmﬂl I




position, the stop caps 43, 43 arg
with the interior surface of respeg
15 then may push or pull on t he | uggage-across the
supporting surface, as shown in Fig—2aT ing force is

transl at ed wowmgrsbe handl e rods 42, 42! to the st-op caps 4BCTA896/198Hence
to the backing plates 78, 78, and then through the nounting nenber 60

and/or sl eevesigddy pgﬂlalhtr Withif tf\b%ﬁﬁlrpﬁoﬂﬁﬁnéésﬁosltloﬁ SubistaritiallynestbAded@ 0

aCt Or near contact :
es 78, 78-. The user

confortabl e, easy, I ng novenment of the case across the supporting
surf ace. ) t he handl nbl th r [

th Bd-CandPse the handl e assenbly, e process is
repeated in rev%m e main Z order. The handle rods 42, 42' are pivoted by
the user to upward %‘&[g drls ht i 888y 61 pops
out of a second cam 25 r"eansgid(;‘love '8% (gr&s%s e yh%gﬁlang ggyl nto -
first camgroove 66. The user then pushes on grip 44 in a
direction parallel to the rods 42, 42', whi ch rel eases each
det ent 41from|ts res t 67
31 5 IOnghel a\a/r%ceo claim 59 I\E/vaher}ef?\f

the rod means for connecting comprise a pair of parallel rods
separated by a distance; and

the handle grip is disposed upon _the ends of the rods and
comprises a length substantially greater than the distance separating the

10 rods.

61. The article of claim 59 further comprisihg means for
releasably holding the rods in a plurality of positions between the
substantially extended position and the retracted position; said meané for

15 releasably holding comprising:
a plurality of catch means disposed along the rods;
a pair of bolt means movably disposed upon the body and
between the rods and selectively engageable with said cqtch means;
means for controliably biasing said bolt means toward the

20 rods.

62. The article of claim 61 wherein the catch means comprise a
plurality of regularly spaced indents, the bolt means comprise horizontally

slidable shafts, and the means for controllably biasing comprises:

-_

s N O
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stop caps 43, 43' is free td THISEHHIETHISS BE e backing plate 78; 78", and
conti nued downwar d pushi ng; y»tl’rsfgm?ﬁﬁ??ggg the rods 42, 42' through
the rotator collars 64, 64'- A wrauglds 86, 86' until the grip 44
i's snug agai nst the body 30 and thé rods 42, 42 argctakdeaesad _
W thin 5 w092/psg2€es 77, 77", as depicted by the dashed Ilﬁnes of Fig. 5b.
Al ternative handl e assenblies are . within the . sco f the .
i nvention. Figs. 12-14 depict aafﬁsE&'PPEPHQ‘E'Q@}H?éﬁgﬁiﬁg’??g%?ysqaﬁ%ﬁ' and
sinmple in design and i nexpensively nmanufactured. The al_be native
assenbly includes a very genekappy digpaserHRar FeSREFHYE S8APSsed of a 10
pair of broadly spaced parallel handle bars 92, 92' connected together at
their distal ends by a transverse grip bar 90. Conbined reference to Figs.
12 and 13 shows that the grip bar 90 itself has a broad shallow "U
shape di sposed at arBanglEhenstticle of plaim 6Q wheseipl theemeinttaxis isntilted 34 12e
bars 92, 92'. The angled position of the grip bar 90 relative to handle

5 angle from the vertical of between about 12 degrees and about 25

degrees.

64. The article of claim 60 wherein the major axis is tilted at an
angle from the vertical of about 20 degrees.
10
65. The article of claim 59 further comprising means for pivoting
the rods between the extended position substantially parallel to the back

and a use position defining an angle relative to the back.

15 66. The article of claim 65 wherein the rods in the use position
define an angle ﬁ'om the vertical of between about 10 degrees and about

48 degrees.

67. The article of claim 66 wherein the major axis is tilted at an
20 angle from the vertical of between about 9 degrees and about 12

degrees.

* c L M S *
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15 bars 92, 92' locates grip bar .90 at.a desirable hei ght above the
supporting surface (e.g., about gttt Jenbly is in the use
position, and yet pern1ts t he hanio pivoted into an
unobtrusi ve storage position atog. ghown in phantomin

Fig. 12. @ 97118726 - ‘Figure [7arso showsrthat t he pr ofaessetsvhe
handl eassenbl y consisting of bars 92, 92' and grip bar 90 is
roughly in the shagg, of rRd article of claim B7 wahidwmrd@é iMntiouse posrvAAL

non- per pendi cul ar angl e), so t hat when the assenbly 1s pivoted
into the stor t riﬁf? f#&"i’ﬁ the vertical dfad’etween about @0‘9@ ?é%ts' ad ¥poay al | el
to and in contagg{')g\?mhdh top 3 1e while the grip 5 bar 90 wraps.
around the mhg tf%\%%éé)n of the front 36 and top 31 to | ay snugly
agai nst the fron In this stored position, the handl e assenbly

32

5 69. The article of claim 65 further comprising means for
releasably locking the rods in the extended position and in the use

position defining the angle relative to the back.

70. The article of claim 69 wherein the means for releasably
10 locking comprises: |
a mounting member attached to the main body;
a one block member disposed within the mounting member;
a collar, radially movable With respect to and in contact with
the block member, said collar rotatable within the mounting member and
15 defining a rod tunnel through the collar in which one of the rods is
slidably disposed; .. |
cam means for engaging the collar with the block member;
means for biasing the block against the collar; and
detent means ;.lpon the rod and the collar for releasably

20 arresting the sliding of the rod through the coliar.

71. The article of claim 58 comprising handle means mounted at
an upper end of the main body for moving the case on the wheels along

the supporting surface, said handle means comprising:

s RN R O O
* c L M $ *
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I s stowed and protected whil 4 ﬁ-ﬁ'§ : }a’%%d In the cargo area of an

aircraft, bus, etc. e 94 92, 92' are pivotably
attached to an upper portiontgf Jenties i _'&-bodx 30. Pivot abl e connectlon S
realized by gement of “pivot* ‘pl n 5T pioeces 95, e

pr oxi mat e en‘&ggaﬁ&ggrs 92, 92', with pivot brackets 296913541
nmount ed on the body (preferabl y to the frane). Pins ext end
lateral |y from pivot pin $irapgeerss hangle gHPy’ sockets wi t hi n

brackets 94, 94' to secure bars 92, 92' to the body, 30, and yet to permt.
pivotal rotation of bars @Jeaspongradmaansifer Geane WE‘?&QHB&& thermaine 10
shown in solid lines in Fig. 12, and the stored position shown in

phant om body, said rog\meeanstrivetakly posiionahls ketyesia retragted pesition
stored position, it may be there secured by neans of the handle
strap 96 shown substaptiallyl paralle! and adjageut 1ol theitopiead & ugppggtms one end
permanent|ly attached to top 31 or 15 front 36. When grip bar 90 is

di sposed Bgai nssulbmdntiaif; ekieaded/feorattham8ié body; and nmay be w apped around
bar 90 and its free end may be buckl ed, snapped, or otherw se

rel easably secured tot hq,,t,@pn{éankqoheﬁgmrﬁhg thieriodd to the body. handl e
assenbly in place.

72. The article of claim 71 wherein the handle grip is
substantially adjacent to the front of the body when the rods are in the

10 retracted position.

73. The article of claim 71 wherein the majdr axis is tilted at an
angle from the vertical of between about 9 degrees and about 12
degrees, and the rods in the use position define an angle from the vertical

15 of between about 40 degrees and about 45 degrees.

74. A wheeled luggage case comprising:
a main body defining an interior space for containing
personal items, fhe body corl'nprising a top and a bottom which define a
20 height dimension, said body further comprising:
a width dimensioﬁ less than the height dimension, and
a depth dimension less than said width dimension;

a center of gravity located within the interior space;

AR

and
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The fundanental objects and advantages of the invention are 20

obtained with this alternative e asseila e center of gravity CG
and angle of tilt Y are determh&dn ﬁHEﬁTbHASFBEEM y the sane manner as
with the preferred enbodi nent. Mhen GEPHAGED| s nok. within the sanme

general pl apgofmrdandl e bars 92, . such as—Tmt he alt er petismi9374.
configuration shown in Fig. 12, the handle angle X is defined in part by 25

an i magi nary |ine extending fag,gg{gérﬁiggkﬁ%d Be{\bseﬂ‘?%f‘ttOMﬁBethbhe

rods 92, 92' connect to body 't ne Ichis not ¢ I'T'near with the
rods 92, 92°) ., liGR _Sid BohiRho%th BRGINGY A Wil Tespiict 18erfiE); P VoL ed to

PCT/ US96/ 19374 e "ready" or use position sh in solid li nes in
Fig. 12, the preferred attqeast twqaﬁ@f:g %?%%Fﬁ@@ﬁcﬂ?grﬁ‘ﬁ@\%%%ﬁﬁ ?%de line from
grip 90 to pin pieces 95, me asﬂpergvi ous -

95' ' h
described, e.g., Xin t/ l?%ﬁgg%r‘? F'BRFM@- - 'iPe°sSé% upon

5 of the back wheels;

ottom, Iflérward

wherein a vertical line through the center of gravity passes
between the front wheel and the back wheels, and wherein the angle of

tilt is between about 6 degrees and about 25 degrees.

10 75. The luggage case of claim 74 further comprising a wheel
handle for moving the case across a supporting surface, said handle
comprising: |

a grip;
a pair of parallel rods connecting the grip to the main body,

156 said rods slidably positionable between a retracted position at least
partially within the body and a position substantially extended from the
body; and

means for slidably coupling the rod means with the body.

20 76. The luggage case of claim 74 wherein each of the back
wheels comprises a fixed axis wheel and each front wheel comprises a

| pivotable caster wheel.

o
(AN I L

I
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to about 48[ err] when angle Y, the tilt of the major axis of the body 30,
Is in 5 the range of fr . T—19 about 25[err]. Mire

preferably, the handle ] g Mds up fromthe top of the
~body to define an angle X | EPAGREN abdut 40 and about 45[err] from

vertical; and nost preferabl y===="""- - about 42[err] (when is
about 10[err"}’?.97’1‘?76£)angl e of tilt Yin many aest h‘é??’gg@r%zg]ai ment s
of the invention, re%7ardl ess of handl e asse_nblx 10 | tgpe, Wl egual
the angle Cin Fig. &. tHdeluggagegrse of alaighy3 yshergin the body complises®, of
body 30. Spring operated detents (not shown in figures),
such as bal | - anbettom having a fspni edgelendra batin edge.i and wdhesein thgrpaif 8tat ed at
the interface between brackets 94, 94' and pin pieces 95 95 to
rel easabl y | ockwheels &6 attachedrte 2, b&2omi sulistantially adjscentote. saidibackwi t hi n
“brackets 94, 94' are spring ~ biased into correspondi ng chanfered
recesses in pivedgdhhd the otiserdwhedlSs attached to thasbdtiemnbladtveeennshid dowdses
co-align when the rods 92, 92' are drawn to the use position. The
engageneng of tg@gg)g,l,ashé BeR dfWheseesses | ocks the o rods-92, 92
in the use position to permt the case to be pushed or pulled 20 by
the grip bar 90, yet an abrupt strike to the grip 90 pops the balls out

of the recesses to unlock the handl e assenbly and allow it to pivot to the

stored position. Figg 15pjd hiahpatase FUAR 77 WkERA tnCakGBYH iEW  Of

between about 9 degrees and about 12 degrees.

10 79. The luggage case of claim 78 wherein the bottom is

substantially parallel to the supporting surface.

80. The luggage case of claim 75 further comprising means for
pivoting the rods between the extended position and a use position

15 defining an angle with the back.

81. . The luggage case of claim 82 wherein the angle of tilt is
between about 9 degrees and about 12 degrees, and the rods in the use
position define an angle from the vertical between about 40 degrees and

20 " about 45 degrees.

82. The luggage case of claim 74 wherein the body further

comprises a back and an intermediate corner portion disposed between

LG
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the invention, desirable for its S|an|C|ty and reduced cost of

manuf acture. In this alternative and bottom 32 25
define approxi mately right angl es erﬁ%éﬁﬁm back 34, so that the
side view of body 30 presents anfeasi|BEREACEDact urdd, generally

rect angul arywoahakhg! epi ped. The major geonetrical and physipggusesnesrs
34 ﬂ% 97/ 18726 '

U508 1995 g o and 0 5GP B

enbodi nment, i ncludi t he mann of .. | ocating the center of gravity
CG and the mj 87’% 'QP% atFr&?JﬁF%ﬁPW"'t he - center of gravity CGis
still located such that a vertical |ine passing 5° ~“through it falls
bet ween front wheels 52, 52' and back wheels 50, 50" o In the

enbodi nrent of Fig. 15, the maj or axis MA of the case will be
83. The luggage case of claim 82 wherem the angle of tilt is

5 between about 12 degrees and about 25 degrees.

84. The luggage case of claim 83 wherein the back wheels are

at least partially rearward of an irhéginary plane 6ohtainin“gﬂ the back.

10 ~ 85. The luggage case of claim 83 wherein the back wheels are

at least partially above an imaginary plane containing the bottom.

R )
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approxi mately perpendi cular to both bottom 32 and top 3[R ]
Handl e rods 42, 42' are at alt—timesparaltel to (or ev =;{H!§) IHAS BEEN

with) the back 34, permtting ' A i ve hangle a Dt hat
10 is easily adjusted to aé*ﬂ“‘ﬂﬂﬂt‘“lﬂuummef erences. In addition to
permtting the invention to be adapted f#&r fise*by persons '

hei ghts, th¥O2%1%26abl e handl e al so acconmodat es conf ortabﬁjgﬁ%é&gﬁgﬂ he
case 30 in either a "push" or a "puMeNpED@LADGS NOVenent. We have
determned that it is (qmedvediy e IitemdionstBurdaeori8iime 4997 48.06981 | ght | y hi gher _
15° el evati on wherprigind clgims 29, B% 3% d3-#15 5} &5 Ao 6, Sh AhadBbamepdedsi s bei ng pul | ed

behi nd the user. remaiging clajs gockangrd 148288)] handl e rods 42, 42',
do not, and need no | vot .ahqut, any .horizaqnt.al, axi ut ‘are
sli dabl e between a é?or epﬁﬂgﬂaﬁtg%"foctlmm% Wherﬁéf}é&peaﬁﬁo tw&eﬁlggﬁilfa‘gtnd an
extended position, for use. Handle 20 rods, 42, 42' and the back 34 :
depart fromt hé’%li’i"i?ﬁwarér?féﬁ%i‘glmﬁlﬁmﬁ?nmmngtheba“kdegrees. In Fig. 15,
t he angl e between vertical and the line running from _ grip 44 to
t he point where rods 42, 42' intersect the body 30 is denoted " as

angle Y . Wen back 34 of body 30 is substantially parallel to the
body' s maj or axis M23. andhe apparatppofclaimedldovlerein thel mirafgyheely are entirely

5 rearward of an imaginary plahe containing the back.

24.  The apparatus of claim 22 wherein the pair of wheels are at least

partially above an imaginary plane containing the bottom.

10 25.  The apparatus of claim 24 wherein the imaginary plane containing the

bottom is substantially perpendicular to the imaginary plane containing the back.

26.  The apparatus of claim 25 wherein the body further comprises a top
substantially parallel to the bottom.
15
27.  The apparatus of claim 19 wherein the width dimension is between

about 155% and about 175% of the depth dimension.

28. The appa.fatus of claim 19 wherein the height dimension is between

20 . about 215% and about 260% of the depth dimension.

- . 29.  Inanupright luggage case having a main body with a back, a front, a

top and a bottom, and the luggage case, when at least partially loaded with personal

63 This Sheet Has Been
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25 Because, as previously explained for tHIHI® SHEET 4AS BEEN

enbodi nent , angle Y preferably is equal to q¢r | esBRERWAOEDabout )

25[err] (due to stability limtations), angl& Y —of tne nanare in

Fig 15 thus is likewise limted in
359 WO 9MEWPF 07/ 18726 PCT/US96/19374

PCT/ US96/ 19374 this alternative enbodi nent to a nunber nuch | ess

than the preferred si ze_ of angtl %OXJ,n t he referrff?&é nbodi ment
(i.e., about HsWgalso hayingapenigy of gravity at about the grometiq centeg 0 %&Hl nent ,

therefore, angle Y' cannot exceed approximately 25 . By enpirical
i nvest i gat i onBPFOVeMENns COmpHSIDEt | on, we 5 have determ ned that-, in
embodi ments where it is desired to have the handl e angl e Y equal
the body tilt angle Y, hldbdsttamgbankvﬁieetsrwaéheéhmhbdbottomsubstannaﬂmmemn
about 12[err] to about 25[err], inclusive. Optimzed performance s .
real i zed whentomgback of thabody; both equal about 20[err]. " The’
proportional relationships between the height, w dth, and
5 at least one front means for wheeling mounted upon the bottom
substantlally proximate to the front of the body;
the back of the body extending between the top and the bottom and
disposed at a first substantial angle from the vertical when all the wheelsare in
contact with a generally horizontal supporting surface;
10 . the front of the body extending between the top and the bottom and
disposed at a second substantial angle from the vertical when all the wheels are in
contact with the supporting surface; and
handle means, mounted at an upper end of the body substantialiy
proximate to the back of the body, for moving the case upon the wheels along the
15 supporting surface;
wherein an imaginary vertical line passing through the center of gravity

intersects the bottom of the body.

30.  The apparatus of claim 29 wherein the main body comprises a depth
20 dimension, a width dimension, and a height dimension, wherein the width dimension

is in the range from about 155% of the depth dimension to about 175% of the depth

B

dimension.
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10 depth of this alternative, rectangul ar enbodi mejnfuy fqlw-y '
altered sonewhat fromthe preferred enbodi nen m@éﬁ@ E '?gﬂﬂned
t hat ' consi derations of aesthetics are less r Licfive At

consi derati ons of stability are sonewhat nore restrictive, than in
t he pref er igglogyggsdi ment for proportions between BERUSI6HA9324 hei ght
and between depth and width. 15 In this enbodi nent, the height
preferably is between about 215% and about 260% of the depth,

while the wi dth is3betweHie appardtus bBEIMm 29 wherein thendinlbbdycomptifes adepthh.
Thie shape of body 30 and its departure fromvertical suggest the

use of back \Mlﬁﬁbnéi&%ﬁléﬁ&tﬁ dhhbhsichOfhd #Réptit aRRinsIRCAld WG helRige 20

shown in Figs. 15 and 16. Because bottom 32 need nhot be parallel t

o _
"t he supporting; . QPR zad - = . ~and
wheel mount  10PSSAE in R Eu RS ARETaBle SH) BFE QepuaBiihSlon o it 266 oF
when- all the \m%\ﬁl g}% 50', 52, 52' are in contact:wth the supporting
surface. Front P™102, in particular, is configured to elevate 25
the |l owey front corner of the body 30 the requisite anmount to provide the
desired %ngl e-'Y, while allow ng casters 52, 52' to pivot about .

approxi mately vertical axes. . . _ . _
32.  The apparatus of claim 29 further comprising substantially horizontal

shelves within case.

33.  The apparatus of claim 29 wherein the bottom is subétantially parallel

10 -to the supporting surface.

34.  The apparatus of claim 33 wherein the top is substantially parallel to

the bottom.
15 . 35. The apparatus of claim 29 wherein the top is substantially
perpendicular to the back.

36.  The apparatus of claim 29 wherein each of the back wheels comprises
a fixed axis wheel.

20

37.  The apparatus of claim 29 wherein the means for wheeling comprises

* ¢ L M S x

caster wheels.
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36 WD 97/ 18726 C
PCT/ US96/ 19374 Fig. 16 shows that the .
be configured to of fer other added advantages. The nount 102,

whi ch pref | fashi oned froma durable ther ' may be
%gmlgsélkzi rcul ar m&bﬁ?ﬁgﬁ?dr

shaped to provi wheel wells around each o ont
wheel s 52, 52', which preferably 5 are pivoting casters. The-wheel

nount 102 al so nay fze ' . LR.ar 04.
The arip area 104 Aacomdarenul SR 37 wherein f i SAXE BbBa i feant
required to |ift C%Qe se in a horizontal position, as into an

aut omobi | e t r fRR BFHKEES: ke. Fig. 16 also shows that the front-  -.
wheel s 52, 52' may be cl oser together than back wheels 50, 50'. 10 °

The tilted disposition of this alternative enbodi nent of body 30

may advant ageously be provided by nodif in% t he bottom 32 and back
34 as shown in Fig.3%0. '@stapm@gomubébw extinthe hapsiromeansicomprises: =

5 a transverse handle grip;

at least one rod means for connecting said grip to the main body, said

rod means slidably positionable bétween a retracted position at least partially within

the main body and a position substantially extended from the main body; and |
means for coupling said rod means with the main body.

10 . |
40.  The apparatus of claim 39 wherein the rod means is substantially -
parallel to the back of the body when in the retracted position and also when in the

extended position.

15 4].  The apparatus of claim 39 wherein the rod means for connecting
comprise a pair of parallel rods separated by a distance, and further wherein the

handle grip is disposed upon the ends of the rods.

42,  The apparatus of claim 41 wherein the handle grip comprises a length

20 substantially greater than the distance separating the rods.

* c L M S *
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pl anar, but abbreviated to provide for internmediate cof ¢S SHERT HA‘SB@EE
Corner portion 101 extends the width of the body and intersﬂEPEAﬁ’Ed h 15
back 34, and also with bottom Sﬂmlmuﬁlum I“ﬁlansitiu.. COF-ReF _
portion 101 may be nostly planarnlh 1 Hens R ™ Fig 20, ma‘%flgr.esent a
gently cur vWOBNERE| e. \Wien al | thhe ‘wheel s 50, 50', 52, 52PCA{li§94/19374
contact with the supporting surface, apex 103 is the | owest point of
body 30, as corner portion 101 rises from apex 103 toward back 34 20
whi | e bottom 32 anghds upheerparansaislaimd ] dfiugher comprisipgmegans forsleasblyy a
mahner for fixing the predetermned tilt of the body 30, such a .

confi guration holdingtbe radsdn 8 phwality of positionp petween the sulfstantiajbynextended position -
rectangul ar body case. Fig. 20 shows the location of the
i magi nary pl anandltieeétesttedipositibn. 25 whi ch contains the bottom 32. Al so
depicted is imaginary plane B-B which is parallel to the back 34

and, in nost alternative enbodi nents of. - -~ the invention,
per pendi cul ar to plane A-A. \Weel brackets 100, 100' are

37 5 44.  The apparatus of claim 43 wherein the means for releasably holding
the rods in a plurality of positions comprises:
a plurality of catches disposed along the rods;
a pair of bolts disposed upori the body between the rods and seiectively
engageable with said catches;

10 - means for controllably biasing the bolts toward the rods.

45.  The apparatus of claim 44 whereéin the catches'cbmj)ﬁse a plurality of
regularly spaced indents, the bolts comprise horizontally disposed slidable shafts, and
the means for controllably biasing comprises:

15 a resilient spring disposed between the shafts; and

knobs disposed upon respective shafts.

46. The apparatus of claim '29 wherein the first substantial angle from the
vertical is between about_ 12 degrees aﬁd about 25 degrees.
20
47.  The apparatus of claim 46 wherein the second substantial angle from

the vertical is between about 12 degrees and about 25 degrees.
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0 97118726 THE S0 P,
fixedly placed upon corner p ate back ol s B e

entirely permanently rearmramiﬁwmmwmﬁr) of the back 34. Plane B-
B is tangeggéligie the surfa i s 50, 50" andecsusssr@bieel to

back 34; thus plane B-B is spaced away fromback 34 by the 5 ° distance
W, which is the distance separating the surface of back wheel s

50, 50" fromthe phgne ¢RALGHaRMoMEmUhhedbin the first substantial angl¥§e€!
brackets 100, 100' are securely nounted to corner portion 101 al so

to | ocate the . ' | . ve the pl ane A-A
when all the gxﬂﬁgﬁg%g@bé%g%%‘ggﬁ%@h%@ ontact with the 10 B

supporting surface. As shown in Fig. 20, the distance w separating

pl ane A-A froma plane parallel to plane A-A and tangential to wheel 50
Is the offset of back els 50, 50" fromthe bottom 32 of case, 30.

An added advant age4Pesul §@M§M‘Fbﬂ&“@ﬁ£ﬁﬁh§@ﬁm‘m‘m§“s bracket s
100, 100" wupon corner portion 101 in the configuration of .15 Fig. 20.
The- addéd adv&bewi @0 degreesal i zed when case 30 is pushed or: :

50.  The apparatus of claim 39 wherein the means for coupling further
comprises means for pivoting the rods between the extended position and a use

position defining an angle relative to the back.

10
51.  The apparatus of claim 50 wherein the first substantial angle from the
~ vertical is between about 9 degrees and about 12 degrees.
52.  The apparatus of claim 51 wherein the rods in the use position define
15 ~an angle from the vertical of between about 10 degrees and about 48 degrees.
53.  The apparatus of claim 52 wherein the rods in the use position define
an angle from the vertical of between about 40 degrees and about 45 degrees.
20 54, The apparatus of claim 52 wherein the first substantial angle from the

vertical is about 10 degrees.
-
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towed by the user in a two-wheel node only, i.e., the dopfsiSHEEY 4% BEENY
upon back wheels 50, 50'. By offsetting the back wheel § 50, ﬁgmeﬁp '
d—t-he—Batk—34-

di stance w above the plane A-A] behi ot
t he body 30 of the case may ea“"i"mﬂ"nlﬂlmmmrr”omthe four-wheel npde 20
of npvenmentwoesmet wo- wheel ed fodé, twhite i fini zi ng t he ZFSHIPIH

wei ght thereby shifted to the user's arn(s). The reduction in the anount
of weight fornmerly borne by the third and fourth wheels 52, 52' and
shifted to the user'S§. ar he appatatusmficlaimdd wheraip therpdsi in ghet use ppsitien dafine of
back wheels 50, 50 with respect to body 30. This optim zation nust 25
respect the |i ahaAgle®dm thepaties ofgbdd2idegrdest 0 easily store the case

wi t hout obtrusive protuberance of the wheels 50, 50'. Accordingly, the
object of this aspect of the invention is to optim ze the di stance between
38 WD 97/ 18726

PCT/ US96/ 19374 . . &¢

The apparatus of claim 50 wherein the means for coupling further
5 comprises means for releasably locking the rods in the extended pés_itidn and in the

use position defining the angle relative to the back.

57.  The apparatus of claim 56 whercin the means for releasébly locking
comprises: |
10 - a mounting member attached to the main body;

a one block member disposed within the mounting member;

a collar, radially movable with respect to and in cbnﬁct with the block
member, said collar rotatable within the mounting member and defining a rod tunnel
through the cc_)llar in which one of the rods is slidébly disposedg

15 - cam means for engaging the collar with the block rhembeﬁ
means for biasing the block against the collar; and

detent means upon the rod and the collar for releasably arresting the

sliding of the rod through the collar.

20 58.  Anarticle of upright wheeled luggage for transporting personal items
across a supporting surface, comprising a main body having a front, a back, two sides,
a top, and a bottom, said bottom comprising a front edge and a back edge, said body

defining an interior space in which the personal items may be contained, the body
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t he back wheel s 50, 50 and~a—4etiiral pl ane containin W@ F&A%EEEN.

gravity CG (Fig. 15) when th ed toward thé_user RERRAGER ——F—~
wheel ed use, so that the Wei I,L@’EMH nd its contents i s bal anced,

or confort iy 13’?2%”3/ SO, UpOoR r| ng wheel s 5@cthSeiedisnce 5
t he brackets- 16 100" are imovably, non-pivotably, fixed to body 30-

and the axes of rotation of wheels 50, 50 are fixed wWth respect to

brackets 100, .ﬁ;@gﬁﬁ -
particul ar cash'leag&gncf}l ?g%%?@%e&zjb an I Xe at t e ﬁﬁr}gﬂ%';uhg%n%ﬁuctlon

I G )]

1o "% e o AeiiafiPlscshiBlped oA R uRiRMhn S S e oBB) BT O

the optinmum di st ncg w being about 1.1 cm W have al so determ ned
that opti mum JER¢e ehLgrse OMPFISINE; \o- wheel ed node of novenent is
realized when the distance w is at |east that necessary to permt

mechani cal cl earance betahieast twadark wheels sjtached g the.batiom Fbstentally adincent 1 5

but not so large as to interfere with the practical boxing and storage of
the cased Qur tamhdbacksdgmandates that the optinmumdistance w for a body
about 68.5 cm[err] 3.0 cmin height is about 0.6 cm
Figure 17 shows the di n’Efﬁﬁitﬂfeai:sﬁﬂdlhpﬂﬁlgtmmdupehahﬂmmmmthefmnt
edge and the back wheels;
wherein when the wheels and the means for wheeling are engaging a
horizontal supporting surface, the major axis is tilted at an angle from the vertical of
10 -between about 6 degrees and about 25 degrees; and
wherein the center of gravity is above the bottom and between the back

wheels and the front means for wheeling.

59.  The article of claim 58 further comprising handle means mounted at an
15 | upper end of the main body for moving the case on the wheels along the supporting
surface, said handle means comprising:
a transverse handle grip;
at least one rod means for connecting Qaid grip to the main body, said |
rod means slidably positionable between a retracted position at Jeast partially within
20 the main body and a position substantially extended from the main body; and

* means for coupling said rod means with the main body.

60. The article of claim 59 wherein: S
This Sheet Has Been R
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between the grip 44 and the handle rods 42, 42' of thiq B9 SHEFFHAS BEEN
Prior art pull handl es typi—cal—ky—ha\fe—been—adapt ed pri nrllyREm@@e hanged
use for tow ng a wheel ed pushi ng. Thud—tggage—vw

handl es commonly of fer to ‘mm& E r two-handed use. Al so,

known pul | warsiheréof t en re yc ncy of a wheel ed REMSIEAING ai |

or -track behind the user, and thus are steered with a handle that focuses
25 pulling forces at about a single point on the case. -

The handl e confi gur at i onthtepd oieans foncdringetingkompeisod ﬁaaref;mhlhhmdgs@arated
pafticular to the invention as well to the art of Iuggage desi gn general ly.
39 bY\@ disidnl8;/4hd

PCT/ US96/ 19374 As shown in Fi g. 17, grip 44 has a length M + 2m
(e.g., 33 cm Cﬁi&&iaﬂﬂéghgy uﬂd?@lﬁe b8 oftrtlratcmaNbompRassat | Ng
the rods 42, 42 (e.g the grip 44 symmetrically extends
lateral l'y beyongohi\Gibkiafitally greater than thc dlstance separating the rods.
S
61. The articlﬂe of claim 59 further comprising means for releasably holding
the rods in a plurality of positions between the substantially exténded position and the
retracted position; said means for releasably holding comprising:
a plurality of catches disposed along the rods;
10 a pair of bolts movably disposed upon the bédy and between 'the rods
and selectively engageable with said catches; |
means for controllably biasing said bolts toward the rods.
62. The article of claim 61 wheréin the catches comprise a plurality of
15 . - regularly spaced indents, the bolts comprise horizontally slidablé shafts, and the
means for controllably biasing comprises:
a resilient spring disposed between the shaﬁs; and
knobs disposed upon respective shafts.
20 | - 63.  The article of claim 60 wherein the major axis is tilted at an angle from

the vertical of between about 12 degrees and about 25 degrees.
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to provide the user a conforta -t he us--TH'ISESMBT HAS. BEEN
5 the outer cantil evered porfsi P 44. Addi ti oREPLAGE[ he —
pushi ng force is di rectmg!‘mllmnﬁﬁ!&ﬂlﬁ at t —t oS

c, : n

via the s 18726 rods 42, % ces the uper/usesribynrct i ona
steering of a pushed case. The user can confortably grasp with one
hand the portion of the grip 44 between the rods 42, 42' ‘to pull

" the case behind hi g4, Therhe dflicle of difif G WRerbinIROREE 1kigisithRdRPARAdH fréR0S
42, 42', which is slightly greater than the width of the average

human hand, i | b Lg[ r than nost dual -rod handl es
known to the Z’F‘f@%’?ﬁh‘?@égggs t sg t endency of the rods 42; 42
to slide in or out of bezel 106 at different rates or tines with
respect to.each other, thus reducing the possi-bility the handle 1 5
assenbly will "rack' or .bind, whi .bej retracted or w thdgawn i.nto,case.
Fig. 17 also ill us't%lsat eﬁﬁ%ﬁﬂmyﬂ&ﬁm%%wwﬁm@ws
the alternative enbodi nent of the invention shown in Fig. 15. Bezel 106
i s nount®d t o bstwrendte extended ppsitien substantisllygraralightoghe backiang aare position

Bezel 106 waps around both top 31 and back 34 to contain and guide 20
vari ous handl alefisingranlangleadativecste thetbackhown in the figures, holes through
t he upper surface of bezel 106 guide the up and down sliding novenent

t her et hrough of handl e rods 42, 42'. The back surface of bezel 106 is
configured to hold and gui de handl e rel ease knobs 108, 109 and their

66.  The article of claim 65 wherein the rods in the use position define an

angle from the vertical of between about 10 degrees and about 48 degrees.

10 -
67.  The article of claim 66 wherein the major axis is tilted at an angle from
the vertical of between about 9 degrees and about 12 degrees.
68.  The article of claim 67 wherein the rods in the use position define an
15 angle from the vertical of between about 40 degrees and about 45 degrees.
69.  The article of claim 65 further comprising means for releasably locking
the rods in the extended position and in the use position defining the angle relative to
the back.

20
70.  The article of claim 69 wherein the means for releasably locking
comprises:

a mounting member attached to the main body;

This Sheet Has Been Replaced
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associ ated parts. 25 ~The adj ustabili tv' of the P'gg-rtﬁﬁsgﬁfﬁﬂ
44 above the supporting ”ﬂ i,"T”e I S I’OVI ded by tjhe re EAGH) e

engagenent of a shafts 112, 112’ III""' ﬂlﬂl)aced apertures 114, 114",
114", 114"" di sposed peri odi cal’l

40 wO 91['[@9697 / 18726 PCT/NUS96/19374 )
PCT/ US96/ 19374 along the interior sides of handle rods 42, 42'.
Dependi ng upon whi ch pair of apertures_ (e.g., 114" and 114"',
versus 114' and 114"") ara@neblockmem!@ngvég@edwhmmwuqmmmher, grip 44
cah be maintained at various adj usted hei ghts, as suggested by the
phant om and sol i d depi ct iameanpfadially movablgrwith réspecttofangd in dontacrwith thethieckat ed
in Fig. 18, a plurality of apertures 114', 114", 114"', 114"" are

regul arly spacatlemb&ashidicollar rotatable svithiti thé inoantingahiémbes add défifing £rgiitinel a
corresponding rod 42 or 42'. The :
'  through the collar in which one of the rods is slidably dlsposed
5 ' cam means for engaging the collar with the block member; -
means for biasing the block against the collar; and

detent means upon the rod and the collar for releasably arresting the

sliding of the rod through the collar.

10 -7 . The article of claim 58 comprising handle means mounted at an upper |
end of the main body for moving the case on the wheels along the supporting surface,
said handle means comprising: '

a transverse handle grip;
at least one rod means for connecting the grip to the main bodﬁ, said

15 . rod means pivotably positionable between a retracted posiﬁon substantially parallel
and adjacent to the top and a use position substantially extended from the main body;
and

pivot means for mounting the rods to the body.

20 72.  The article of claim 71 wherein the handle grip is substantially adjacent

to the front of the body when the rods are in the retracted position.
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| Lms [ THIS SHEET HAS BEEN
di stance a rod 42' extends through bezel 106 and out the body pgpl ACED

adjustable increnentally in direct relation to the space
apertures 114", 114". Apert B lﬂ’umymﬂmted in correspondl ng pairs at
equal di st@ggg,ssﬁpove t he such as aperpaiesveidats

and 114"', to provide for concurreént™ engadenent of shafts 112, 112’
into a corresponding pair of apertures 114', 114"". Wth the ends ‘of

shafts 112, 112 '?§ert?ﬂehﬁkﬂo?léﬁirhl¥l%e¥éﬁthe Af'axxsfshmeaaﬁé.égiefﬂ&n 15
are prevented fromnoving, maintaining grip 44 t he particul ar "hel ght

d d.
cgfﬂ& | ed byﬂ%ehvertxcalofbewgedx;agrswm EH%EEOP %ré%gase %}&%l&%é‘* 1009.
Knobs 108, 109 are

and Tor th' wi ( ROREfsfine g engl Hom Rt HIE w0 et o ey

110, which houses a spring 118, 20 protrudes from one knob 108 into a
an opening in degrecsot her knob 1009. ' Each of handl e rel ease knobs
108, 109 is fixedly connected to a respective shaft 112' or 112.
Pushi ng % he knobs 108, 109 toward each other (as cylinder 110
slips into left knob 109) w thdraws shafts 112, 112" from
apertures 114', 1174 aAdwheeledduggage cds® coprising: 25 slide up and down

in bezel 106. As shown in Fig. 19,
a main body defining an interior space for containing personal items,

the body comprising a top and a bottom which define a height dimension, said body
further comprising:
10 . a width dimension less than the height dimension, and a depth .
dimension less than said width dimension;
a center of gravity located within the interior space; and
a major axis extending between the top and the bottom and
defining an angle of tilt with respect to vertical;
15 at least two back wheels connected to the body; and
at least one front wheel disposed upon the bottom, forward of the back
wheels; |
wherein a vertical line through the center of gravity passes between the
front wheel and the back wheels, and wherein the angle of tilt is between about 6

20 degrees and about 25 degrees.

75.  The luggage case of claim 74 further comprising a wheel handle for
- moving the case across a supporting surface, said handle comprising:
-

heet Has Been Replaced
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conpressedly di sposed within cyl i-rder—330—+n—econtact w tlh
41 WD 97/ 18726

PCT/ US96/ 19374 As spring l}!lﬂljﬂ!lilml!”m shes Riog, 308, 100
apart, the Wagmisss trans 112 PCTSO8M9334 o ¢ hys
pushed agai nst rods 42, 42'. \Wen the ends of the shafts 112 112
align with any pair . of apertures s1or| ng 118 bi ases the ends of
the shafts into the apertagras, thus |locking the rods 42, 42' in
position. When it is desired to further adj ust the posrtlon of
grip 44, the user needs rmpaaiqf;ﬁmllplmdklcaﬂnecungthegnptoltlminamb(oﬂy,esadrad}g
toward each other, against the force of the spring. . As the knobs

draw toward eac&hdamb%smbﬂ@wm\seara felicted\pdsition bl feast partially within the bedye
retracted fromapertures 114", 114"", releasing rods 42, 42 for

and a position substant:al]y extended from the body; and

knobs 108, 109 are biased apart by the action of spri ng ‘iﬁﬁ%tw[_g S BEEN

5 means for slidably coupling the rod means with the body.

76.  The luggage case of claim 74 wherein each of the back wheels

comprises a fixed axis wheel and each front wheel comprises a pivotable caster wheel.

10 . 77.  The luggage case of claim 74 wherein the body comprises a bottom
having a front edge and a back edge, and wherein the back wheels are attached to the
bottom substantially adjacent to said back edge and the front wheel is attached to the

bottom between said front edge and the back wheels.

I5. 78.  The luggage case of claim 77 wherein the angle of tilt is between

about 9 degrees and about 12 degrees.

79. The luggage case of claim 78 wherein the bottom is substantially

paraliel to the supporting surface.

20
80.  The luggage case of claim 75 further comprising means for pivoting
the rods between the extended position and a use position defining an angle with the
back.
T
heet Has Been Replaced
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spring 118 again biases shafts 112, 112' outward agai ns rodsREﬁ_Acgg |
Rods 42, 42' nmay then be noved up and down until shafts e

align vvith f pair of apertures 114", 114"' and engagﬁd-,bgg"sﬁggu
under the torce of spring 118. 15 Fig. 7 shows a preferred
manner of configuring the interior space 33 of. mai n body

30 Interior spacesds mneRpoayaki Sl Bo ARdkeAé AAYIL Sl is betweena! 12V Of

vertical panels an hori1 Z0 shel ves to pronote easy packing

and sinple or g S o 4 20
front 36 may bg&'gtz)?& aegﬂc@. ég{d’;‘%g % aﬁ@gﬁg%ﬁgléﬁxelu% gsﬁg %ﬁﬁggﬁg&%
hi nges or oth vot al gonnect on that t 36 may sw ng out
from body 30 ffw'fghaarswf%wm#?s et and 930 45 B 56y Do
integrally hinged along its bottom near the bottom 32 of the case, so
that the front folds out and down to | ay upon the supporting surface 25
whil e open. As shown in Fig. 7, the door panel 95 panel may sw ng out
to allowthe interi83r s(Theduggags easpeof glaink ¢iwheisimthe bedy fuetherdompriods aray
be tenporarily secured by a circunferential zipper or other fasteners

back and an intermediate comer portion disposed between said back and the bottom,

10 slidabl e adjustment. Upon the user's releasing ktqms SABET HAS, BEEN

and wherein the back wheels are connected to said intermediate corner portion.

83.  The luggage case of claim 82 wherein the angle of tilt is between about

10 -12 degrees and about 25 degrees.

84. The luggage case of claim 83 wherein the back wheels are at least

partially rearward of an imaginary plane containing the back.

15 85.  The luggage case of claim 83 wherein the back wheels are at least

parﬁally above an imaginary plane containing the bottom.

-
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42 ' WO 97/ 18726 _

PCT/ US96/ 19374 known in the art. Door-panel 95 may be provided

wi th inside pockets or : suit hol ders: - - It may be
desirable to provi de novabl e, renovabl e, .and/ or; col | apsi bl e

shel ves and panels within the intérior spacé€ 33. Myveabl e 5

organi zat i on®MO H/¥T28ers al | ow the user to custonize the di viFSTOH9¢19374

i nterior space 33 to suit the user's particul ar packi ng needs and
access priorities. Shel ving and vertical dividers are encouraged
by the present invention in a manner not encountered in the art,
since the prqﬁgnt i nventi on offers-44 ,qqebility in a nostly vertical
case not providedN 71 glis devices. 10 Al t hough the

I nventi on has been asCL#DY i il with particular reference
to these preferred ephOdi \ er enbodi ments can achi eve the -
same results. Vak)&




invention will be obvious to those skilled in the art and it

IS intended to
cover in the appended clains al

such nodi fications and equi val ents. The

15 entire disclosures of the patents cited herei nabove are hereby
i ncor porated by reference.
43 WO 97/18726 : PCT/US96/19374
2110
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44 W claim 1. In a wheel ed upright |uggage case

having a nain body with a back and with a depth dinension and a
wi dt h di mensi on, each of which is | ess than a hei ght dinmension of
t he body, and a handl e nounted at an upper portion of the body for
novi ng t he Ca'%?g% .,t2+1e wheel s al ong a supporting sur f pefrusdengszqai n
body having a tirst lower portion and a second | ower ' portion, the
first and second | ower portions being bel ow the upper portion when

novi ng the case on the wheels, the |uggage case, at |east when

packed with clothing and the |IkQ, havi ng q%? ft er of gravity about in the
geonetric center ofg4t-ke_body, the'1nprovene conprising: 10

at least a pair of wheel 3 ‘along the width dlnen5|on

nmounted to a first | ower ¥on t he body; at | east

one ot her wheel nounted on \fecoq | ower @ﬁrtion of the body at a

di stance al ong tq% dept R-di \‘lonmforma f the pair of wheel s;
15 wherein q\defit h difmension is | ess than the width
di mensi on, and mherelq t he A d y_on the ot her. wheel and

ical line




passi ng through the center of gravity falls between the pair of wheels and

t he. ot her wheel; and 20 wher eby the case can stand
unattended on the wheels and pushed or pulled by the handle on at
| east some of the wheels. 2. The apparatus of claim1
wherein the gnrpdmsidsom vertical is bet ween about 6 rteguswAaIad
about 25 degrees. WO 97/ 18726 _
PCT/ US96/ 19374 3. The g ﬁratus of claim1l wherein the"
handl e conpri ses: 98 i p; ' at _
| east one rod neans for connecting the grip to th fh body, said
rod nmeans slidably positionable pgfLLi4w+4u 5
|l east partially within the body|and-a pesitian subgtantially extended from
t he bodyh.and 42 ———F 42-

60 65

65 '
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means for slidably coupling the rod nmeans with the body.
4, The apparatus of claim3 wherein the rod neans conprises a-~ 10
pair of parallel rods separated by a distance, and wherein the grip
conprises a length substantially greater than said distance.
5. The apps{,ﬁwimﬁf claim1l wherein the pair of wheels PCT/USOGASMPI | Se
a pair of fiXed axi's wheels. 15 6. The appar at us of
claim5 wherein the other wheel conprises a pivotable caster
wheel . 7. The apparatus of claim2 wherein the angle
fromvertical is 20 bet ween about 9 degrees and about 12 degrees.
8. The apparatus of claim7 wherein the angle fromvertical is
about 10 degrees. ' :

5110

36

-
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45 WD 97/ 18726

PCT/ US96/ 19374 9. The apparatus of claim2 wherein the
first lower portion of t he body and the second | ower ~portion of

t he body define a bottom having a front edge and a back edge, and
wherein the LT eels are attached to said bot

substanti al | 5‘923}’2%’%&3{1 to said back edge and the 5 ot hlfa(?‘%\/\%ggglg”?s
-attached to said bottom between said front edge and the pair of
wheel s. - 10. The apparatus of claim9 wherein the bottom
is substantially parallel to the supfqrlfi ng surface. 10

11. "The apparatus of claim 10 wherei

_ _ he body further cohprises
a top substantially parallel to the R - -




12. The apparatus of claim3 further conprising neans for 15 pi voting
the rod neans between the extended position and a use position -

defining an angle relative to the back. 13. The apparatus
of claim 12 further conprising neans for rel easably | ocking the
rod means in {Bas48kended position and in the use 20 POPCIUS96/19374

14. The apparatus of claim 12 wherein the rod neans in the use
position define an angle fromthe vertical of between about 10 degrees
and about 48 degrees. 46

10




WD 97/ 18726 PCT/ US96/ 19374

15. The apparatus of claim 14 wherein the rods neans in the N use
position define an angle fromthe vertical of -between about 40 '
degrees and about 45 degrees. 5 16. The apparatus of claim
15 wherein tt\g rgg),gs_,g?ans in the use posi tion defi nepafygsiersf r om
the vertical OF AbY 42 degrees. - 17. The apparatus of
claim7 wherein the width dinensionis 8710 bet ween about 170% and
about 180% of the depth dinensigaé 10 18. The apparatus
of claim?7 wherein the heig nsionlis bet ween about 220% and .

about 230% of the depth 0
claim2 wherein the angl
and about 25 degrees.

i on. MA Y 19. The apparatus of
QQZLngLLGabLisk‘iﬁ“"'ﬂetmeen about 12 degrees

0. % The app?ratus of claim 19
14




about 20 degrees. 20 21. The apparatus of claim 19 wherein
the second | ower portion of the body defines a bottom and N

the first |ower portion of the body conprises an internedi ate

corner portion extending between and intersecting the back and said.

bot t om 47 PCT/US96/19374
REPLACEMENT JRETE™S s - 48

22. The apparatus of claim21 wherein the pair of wheels are at | east
partially rearward of an imagi nary plane containing the back. 23.

The apparatus of claim 22 wherein the pair ?i wheels are entirely rearward
of an i nmagi nary plane containing the back.9 0




24. The apparatus of claim 22 wherein the pair of wheels are at | east
partially above an imagi nary plane containing the bottom N 25. The
apparatus of claim24 wherein the inmaginary plane containing the bottomis
substantially perpendi cular to the inmaginary plane containing the back.

26. The apRas #iesef ¢l aim 25 wherein the body further conpet/assnasmop

substantially parallel to the bottom 27. The apparatus of claim
19 wherein the width dinension is between about 155% and about 175% of the
dept h di nensi on. 28. The appar Eiﬁé of claim 19 wherein the height
di mension is between about 215% and abo 60% of the depth di mension.

29. In an upright luggage case having a nmain dy
top and a bottom and Jage 3
per sonal

W th
a6t

A

a back, a front, a
parthal |y | oaded with

v 4

1o

= ——
he
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AN AN AVRAAN £ DR AL AV) q 70 3 &6 l,.'

O Desc

49 | téms | al se—havi-rg—a—center—of gravi t%al rfamof‘ tgggz """ tpaged %gnt er(Pbs

&EZEFSdéttZEheJ[ﬂﬂﬁ lﬂﬁw IDBLostant i 4 1 B s %ammm o [t he

body east *one front SEaRt whPagsdigs i paget-upgn the
bottom substantlally proxi mate to the firont of the body:
T AR, di s

t he back of the body extending bet veeft8t heDATRP GQRIRECBIRIOLG $posed
at a first subspanti gheappiratus bOGlainh 21 wiietein dic pailt0l whdclSare avieast! S are in
contact with a generally horizontal supporting surface: t he-
front of the g it Mmp bottom and -.di'sposed at
a second SB&$§2¥%8§W ét}fotlca Elmeen a the wheels are in

contact with the supporting surface; and- : handl e neans,
nmounted at an upper end of the-body substantlally proxi mate to the back of
t he body, for noving the case upon the wheels along t he-

23.  The apparatus of claim 22 wherein the pair of wheels are entu'ely

rearward of an imaginary plane containing the back. '

24. The apparatus of claim 22 wherem the paxr of wheels are at least

partially above an imaginary plane oontammg the bottom.

25.  The apparatus of claim 24 wherein the magmary plane containing the

bottom is substantially perpendicular to the imaginary plane containing the back.

26. . The apparatus of claim 25 wherein the body further comprises a top

substantially parallel to the bottom.

27.  The apparatus of claim 19 wherein the width dimension is between

about 155% and about 175% of the depth dimension.

28.  The apparatus of claim 19 wherein the height dimension is between

about 215% and about 260% of the depth dimension.

29.  In an upright luggage case having a main body with a back, a front, a

top and a bottom, and the luggage case, when at least partially loaded with personal

This is the replacement sheet
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supporting surface; wherein an |nag|n1
passi'ng through the center of gravity intersects the Immgmﬂm Hﬂmﬁ
30.© The apparatus of claim29 wherein the main body conpri seska

di mension. a wi dth dinmension, and a height dinmension. wherein the width
dimension is in the range from about 1%5%% of t he dept h di nensi on to about
175% of the depth dinension.

50 3lems, alkb davinparcehusoDfracitypatabatt thi gemnetric centerofithb bady, @onpri ses a
depth di nmension, a wi dth dinmension, and a hei ght dinension, and wherein

t he hei ght . ip.the range from about 215% of t he depth
di mensi on tgﬂ;‘@?&? ngg%th}?n ngt he dept h di nensi on.

at least two back wheels attached to the bottom substantlallv prox1mate

to the back of the body;

at least one front means for wheeling mounted upon the bottom |
substantially proximate to the front of the body: N

;he-bé.ck of the body extending between thc':- tép and the bottom and-
disl.)osed ata ﬁrst substantial angle from the vertical when a‘ll_thé wheels are m
contact with a generally horizontal supporting surface:

the front of the body extending between the top and the bottom and
disposed at a second substantial angle from the vertical when all the wheels are in
contact with the supporting surface; and

handle means, mounted at an upper end of the body substantially

proximate to the back of the body, for moving the casc upon the wheels along the
supporting surface;

wherein an imaginary vertical line passing through the center of gravity
intersects the bottom of the body.

30.  The apparatus of claim 29 wherein the main body comprises a depth

dimension. a width dimension, and a height dimension. wherein the width dimension
is in the range from about 155% of the depth dimension to about 175% of the depth |

dimension.
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32. The apparat us aim 29 \f}wt her conprising substantially horizont al-

shel ves within cas \\& The apparatus of claim29 wherein the
bottomis substa M\\ to the supporting surface. 34.

The appar at us of m 83 Yherein the top is substantially parallel to the
bottom The apparatus of claim29 wherein the top is .
substantially per pend| cular to the babR. 36. The appar at us of

cl ai m 29 wher ei3i.eacThetpphratubeftiaich?2® whercimtheinsain body ¢amprisearidspthneel .
37. The apparatus of claim?29 wherein the neans for wheeling conprises

caster wheghRnsion, a width dimension, and a height dimension, and wherein the height
dimension is in the range from about 215% of the depth dimension to about 260% of

the depth di_me_nsion.

32.  The apparatus of claim 29 further comprising substantially horizontal

shelves within case.

33.  The apparatus of claim 29 wherein the bottom is substantially parallel

to the supporting surface.

34.  The apparatus of claim 33 wherein the top is substantially parallel to

the bottom.

35.  The apparatus of claim 29 wherein the top is substantially

perpendicular to the back. .

36.  The apparatus of claim 29 wherein each of the back wheels comprises

a fixed axis wheel.

37. .- The apparatus of claim 29 wherein the means for wheeling comprises

caster wheels.

This is the repiacemsant ahesl



51 38. The apparatus of claim 37 wherein the”[mHm wheel s

corrprl se at | east two caster wheels. Iﬂﬂmm '
erse

claim 29 wherein the handl e neans conpris es:
handl e gri p; at least one rod neans: for connec iny shid
grip to the nain body, said rod neans slidably positionable between a
retracted positign at |east partially withln the main body and a position
substantial ly ex?gndemﬂémtheofﬂmbbwﬂemﬁccasm“dleds comprise gblgast f or
coupling said rod means with the main body. 40. The appar at us
of clai m 39twmbeasteriwiicels. rod neans is substantially parallel to the back of
the body when in the retracted position and also mhen In the extended

pOSI tion.

39.  The apparatus of claim 29 wherein the handle means comprisés:
a trans;rexse handle grip;
at least one rod means for connecting said grip to the main body, said
rod means slidably positionable between a retracted positim-l at least partially within
the main body and a position substantially éxtended from the main body; and

means for coupling said rod means with the main body.

40.  The apparatus of claim 39 wherein the rod means is substantially -
parallel to the back of the body when in the retracted positidn and also when in the

extended position.

41.  The apparatus of claim 39 wherein the rod means for connecting
comprise a pair of parallel rods separated by a distance, and further wherein the

handle grip is disposed upon the ends of the rods.

42.  The apparatus of claim 41 wherein the handle grip comprises a length

substantially greater than the distance separating the rods.
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41. The apparatus of claim 39 wherein the rod—eans—for—connectt ng
conprise a pair of parallel rods separated by a t her
wherein the handle grip is disposed upon the e mﬁﬂl Illlml “[

42. The appa ratus of claim4l wherein the handl ecgrip conq)rl*ses a length
substantially greater than the di stance separatl ng the rods.

52 43. The apparatus of clai m B2 further conpri sing neans for

rel easably hol ggng eapﬂauwfama{mrahﬂfeyc&ﬁ iifig iricanssfob edleasablyt he
substantial ly extende sition and the retracted position. 44,
The appara of .cla m43 erei.n t. lﬂtﬁﬁﬁﬁ? qt he
rods in a é&a in g plyrg %ﬂgpegﬁ%rfeg@&nt%sﬁ eiteh Squral ity of
cat ches dlsposed al ong the rods; a pair of bolts di sposed

upon t he bautl/thesetranted pdsitionods and sel ectively .

44.  The apparatus éf claim 43 wherein the means for releasably holding
the rods in a plurality of positions comprises:
a plurality of catches disposéd along the rods;
a pair of bolts disposed upon the body between the rods and selectively
engageable \;vith said catches;

means for controllably biasing the bolts toward the rods.

45.  The apparatus of claim 44 wherein the catches comprise a plurality of
regularly spaced indents, the bolts comprise horizontally disposed slidable shafts, and
the means for controllably biasing comprises:

a resilient spring disposed between the shafts; and

knobs disposed upon respective shafts.

46.  The apparatus of claim 29 wherein the first substantial angle from the

vertical is between about 12 degrees and about 25 degrees.

47. .- The apparatus of claim 46 wherein the second substantial angle from

the vertical is between about 12 degrees and about 25 degrees.
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engageabl e Wi th-said catches; - means for controllably

bi asi ng the boI t rods 45, The apparatus of claim
44 "wher ei n the %m’ Plurality of regularly spaced indents,
the bolts conprise |sposed slidable shafts, and the neans,

for controll ably biasing conprlses 53 aresilient
spring di sposed between the shafts; and knobs

di sposed upon r pec e shafts of claim 29
Sherei n t o fi r 8o e aRpRAS B gleim 47 Jhersin 88 st 0SRERGNGIE O 20000 15
degrees and about 25 degr ees. 47. The apparatus of claim 46

wher ei n thsubssmnﬂysquvdmﬂmsamemm&mglex he vertical is between about
12 degrees and about 25 degrees.

h: < *

49.  The apparatus of claim 47 wherein the first substantial angle is

- about 20 degrees.

50.  The apparatus of claim 39 wherein the means for coupling further
comprises means for pivoting the rods between the extended position and a use

position defining an angle relative to the back.

51.  The apparatus of claim 50 wherein the first substantial angle from the

vertical is between about 9 degrees and about 12 degrees.

52.  The apparatus of claim 51 wherein the rods in the use position define

an angle from the vertical of between about 10 degrees and about 48 degrees.

53.  The apparatus of claim 52 wherein the rods in the use position define

an angle from the vertical of between about 40 degrees and about 45 degrees.

54.  The appafatus of claim 52 wherein the first substantial angle from the

vertical is about 10 degrees.
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53 48. The apparatus of claim47 wherein—+the-first substantial
angle is substantially equal to the second s ' angl e.

49. - The apparatus of claim47 wherein the fiL’ n@%‘m ﬂiﬁmfng' eis
about 20 degrees. 50. The apparatus 0 erein the
means for coupling further conprisessgeans for pivoting the*r.ods bet ween
the extended position and a use position defining an angle relative to the
back. 551 mérkﬁ)a?éii?s?‘épélé{ﬁxﬂfwﬁéx%h{mé?od&hﬁﬂ% Welpositioh define
substantial angle fromttie vertical 1s between. about 9 degrees and about
12 degr ees. 52.. h pparatus of claim51 wherein the rods in
the use po@‘l‘}g&%ﬁ'ﬂ@‘ftpﬁgemﬁﬂ“}ﬁg?@‘&r e vertical of between about 10

degrees and about 48 degrees. .. +.B3. The apparatus of claim52
wherein the rods in the use position define.

S

56.  The apparatus of claim 50 wherein the means for coupling further
compﬁses means for releasably locking the rods in the extended position and in the

use position defining the angle relative to the bacl_{.-: :

57.  The apparatus of claim 56 whereiﬁ the means for releasably locking
comprisés: |

a mounting member attached to the .rﬁain body;

a one block member disposed within the-mounting mémber;

a collar, radially movable with respect to and in contact with the block
member, said collar rotatable within the mounting member and defining a rod tunnel
through the collar in which one of the rods is slidably disposed;

cam means for engaging the collar with the block member;

means for biasing the block against the collar; and

detent means upon the rod and the collar for releasably arresting the

sliding of the rod through the collar.

58.  An article of upright wheeled luggage for transporting personal items
across a supporting surface, comprising a main body having a front, a back, two sides,
a top. and a bottom, said bottom comprising a front edge and a back edge, said body

defining an interior space in which the personal items may be contained, the body
This is the replacement sheet
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an angle fromthe vertical of between about 40 degrees and about 45
degrees. The apparatus of clai m T‘IAISHSEéﬁ st

subst anti al ang mmm ul cal is about 1
54 ”“Mml’un "f cl ai m 54 wher ~|nth léwgnlntmuse

position def| ne an angl & ffom*t he vertlfﬁl of about 42 degrees.
56. The apparatus of claim50 wherein e neans for coupling further

conpri ses NpRfE 4 MA Jdrakﬁégé&hﬁeb&ek U{wﬁér{i%na ALbacR, éﬂ%@mgga%@ﬂxdposi tion

and in the wuse: p03|t|on efining the anglerelative to the

57. The appa |n the aﬂs for eas bl y. | ocki ng
& n%f Hgm S con mecgwﬁﬁi&\r'l}@ Btef8 body;

conpr | ses:

article of luggage comprising:

at least two back wheels attached to the bottom substantially adjacent
to the back edge; and | "

front meax.ls' for wheelipé mounted upon the bottdm between the front
edge and the back wheels; |

wherein_when_ the wheels and the means for Wheeling are engaging a
horizohtal supporting surface, the major axis is tilted at an angle from the vertical of
between about 6 degrees and about 25 degrees; and

wherein the center of gravity is above the bottom and between the back

wheels and the front means for wheeling.

59.  The article of claim 58 further comprising handle means mounted at an
upper end of the main body for moving the case on the wheels afong the supporting
surface, said handle means comprising: |

a transverse handle grip; .

at least one rod means for connecting said grip to the main body, said
rod means slidably positionable between a retracted position at least partially within
the main body and a position substantially extended from the main body; and

.- means for coupling said rod means with the main body.

60. The article of claim 59 wherein:

This Sheet Has Been R This is the replacement sheet
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a one bl ock nenber disposed within the mounting me

collar, radially novable with respect to and in co

tunnel through the collar in which one of the rods i*s $lid

cam neans
means for

for engagi-ng the collar with the bl ock nmenber;
bi asi ng the bl ock against theseollar; and d

means upon the rod agg r&d\ﬂeﬁﬁ%ﬁéonh@étnﬁgﬁioﬁﬁﬁﬁb laypaitrof patallebrods epasdtedi

the rod through the collar

~luggage f
conprisin

An article of upright whe

g)r t%{gﬁ&g%@ng personal items across a supporting surface,

having a front, a back, two sides, a top. and

—_—  _ _  a

n
menber, said col lar rotatable within the mounti ng WJM'”WQ!&Q j ﬁ
a

a rod
sed;

et ent
ng of
el ed

a

bottom said bottom corrprl sing:a a front edge an oﬁtBaCk edge e, said body

defining an interior gpmﬂegnpmlmomsmﬁwﬂ

t he body

55
length substantially greater than the distance separatmg the rods.

61. The érﬁclt; of claim 59 further comprising means for releasably holding

the rods in a plurality oﬁi:osi_tions between the substantially extended position and the

- retracted position; said means for releasably holding comprising:

a plurality of catches disposed along the rods;
a pair of bolts mowiaﬁly disposed upon the body and between the rods
and selectively engageable with said catches;

means for controllably biasing said bolts toward the rods.

62.  The article of claim 61 wherein the catchés comprise a plurality of
regularly spaced indents, the bolts comprise horizontally slidable shafts, and the
means for controllably ﬁiasing comprises:

a resilient spring disposed between the shafts; and

knobs disposed upon respective shafts.

63.  The article of claim 60 wherein the major axis is tilted at an angle from

the vertical of'‘between about 12 degrees and about 25 degrees.

PEPESTR & ned,
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having a maj or axis spaced between the front and the and the TUg
and - personal itens contained within the interior sHmmm “"";M’ ter of
gravity, said article of luggage conprising: st two
back wheel s attached to the bottom substantially adj acent to tfe back
edge; handl e neans nounted on the main body for noving.the case on t he
wheel s al ong the supporting surface, and®”? front neans for

wheel i ng nmount ec64uponrﬂéwuaebfamnb6@ wherin te rhajordxis Bdliredanan adpte Rogk
wheel s; wherei n when the wheel s and the nmeans for wheeling

are engag| gggh ﬁggggrtlng surface, the major axis is tilted at
an angl e fron?# e Vver @P et ween about 6 degrees and about 25
degrees; and wherein the center, of gravity is above the
bottom and between the back wheel's and the.fr.ant neans for wheeling.

59. The article of claim58 wherein said handl e neans conpri ses:

a transverse hargsl e dJFhierticle of claim 59 further comptisihg aranofoe pivotingdeneds or
connecting said grip to thé main body, said: rod neans slidably

i L;Q?bg’%ﬁpa“ﬁﬁi ?‘g“n"a °%‘?‘%’39?‘%%%§+*iﬁig?§ﬂ%f'e‘§ ik %a'n“%‘?ﬁ%&%‘, and -
gf?:’](s:l eO{)f Cdgkllpj In sa| @pﬁeto ns wt the main bo y | e

66.  The article of claim 65 wherein the rods in the use position define an

angle from the vertical of between about 10 degrees and about 48 degrees.

67.  The article of claim 66 wherein the major axis is tilted at an angle from

the vertical of between about 9 degrees and about 12 degrees.

68.  The article of claim 67 wherein the rods in the use position define an

angle from the vertical of between about 40 degrees and about 45 degrees.

69.  The article of claim 65 further comprising means for releasably lockihg
the rods in the extended position and in the use position defining the angle relative to

the back.

70. .- The article of claim 69 wherein the means for releasably locking
comprises:
a mounting member attached to the main body;

This is the replacement sheet
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56 the rod neans for connecting conprjise a Falr of para

rods-separated by a distance; and ' ﬁ Hm U)mu I"I
di sposed upon the ends of the rods and conprises a ally

greater than the distance separating the rods. The*article
of claimb59 further conprising nmeans %8 rel easably hol di ng the rods in a
plurality of positions between the subStantially extended position and the

retracted position; o5k $i1d% e%h eg'he roéhmbgﬁtﬂ%lﬁ&ggéﬂ. si ng:

a plurality of catches | sposed al o a pair of
bol ts anany di sposed, u e bo apd between the rods electrvely
engageabl e with sai G"@H?‘pf?gé‘h mova%emﬂcljrespec W qogfact U@&Eﬂ@
bi asing said bolts toward t he rods. The article of cI aim6l
wher ei n thmnrbat,sh@oﬂarmtatdﬂemthinﬂhamdmtmgmend@uhmddgﬁmp@awﬂuunnﬁnts t he
bolts conprise horizontalty slidable shafts, and the
through the collar in which one of the rods is slidably disposed;
cam means for engaging the collar with the block méénber;
means for biasing the block against the collar; and

detent means upon the rod and the éollar._for releasably arresting the

sliding of the rod through the collar.

71.  The article of claim 58 comprising handle means mounted at an upper
end of the main body for moving the case on the wheels along the supporting surface,
said handle means comprising:

a transverse handle grip;

at least one rod means for connecting the grip to the main body, said
rod means pivotably positionable between a retracted position substantially parallel
and adjacent to the top and a use position substantially extended from the main body;
and

pivot means for mounting the rods to the body.

72.  The article of claim 71 wherein the handle grip is substantially adjacent

to the front of-the body when the rods are in the retracted position.

This is the replacement sheet
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means for controllably biasing conprises: a
resitient sprin n_the shafts; ang- -
knobs di sposed up e shafts TS SHEER&HAS BEEN & of
cl ai m 60 wherein Mgﬁ@@i tilted at an gngl e RERIACEChe vejti cal
of bet ween about 1 ut 25 degr ees.

57 The article of cIa|m60 viiferei n the nmj or aX|S|st|Ited at

an angle from t743¢ VETHd dfitle of claiR 71 wdiéréif teangjor axis is tilted at G angle Tom
article of claim59 further conprising neans for pivoting the rods bet ween

o7 e e B RS\ BRI Sl Rl 13 kB, B B0t B B "

claim65 wherein the rods in the use.position defin 4%&3\
position define an angle from the verucal of between about 40 degrees and about 45

a4

degrees.

74. A wheeled luggage case comprising:
a mam body defining an interior space for contaiping personal items,
the bo&y comprising a top and a bottom which define a height dimension, said body
" further comprising:
a width dimension less than the height dimension, and a depth
dimension less than said width dimension;
a center of gravity located within the interior space; and
a majc.)r axis extending between the top and the bottom and
d_eﬁning an angle of tilt with respect to vertical;
at least two back wheels connected to the body; and
at least one front wheel disposed upon the bottom, forward of the back
) wheels;
wherein a vertical line through the center of gravity passes between the
front wheel and the back wheels, and wherein the angle of tilt is between about 6

degrees and about 25 degrees.

75.  The luggage case of claim 74 further comprising a wheel handle for

moving the case across a supporting surface, said handle comprising:

R
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angle fromthe vertical of between about 10 degrees and about 48 degrees.

67. * The article of clai mb66 wherei-n the ngjor Smmbdellbod at . an angl e

s e TR o e

t he REFRADBRI ti onf defi ne
an angle fromthe verfichl 'f sbetween about 40 %5
degr ees. 69. The article of claim65 further conprising neans
for rel easably |ockijpgsi,the rods in theé@xtended position and in the use

3

position defining the angle relative to the back. 70. The

article of claim69 wherejn t ans f rel eas | : | ses:

a mounting menber at?gﬂﬁgwpﬁﬁ@@me%gﬁ?gnp%Xdﬁﬁ&&l@smﬁ%
slidably positionable between a retracted position at least partially within the body

. anda P°Siﬁ0ﬁ substantially extende’d from the body; and

means for slidably coupling the rod means with the body.

76.  The luggage case of claim 74 wherein each of the back wheels

~comprises a fixed axis wheel and each front wheel. comprises a pivotable caster wheel.

77.  The luggage case of claim 74 wherein the body cormprises a bottom
having a front edge and a back edge, and wherein the back wheels are attached to the
bottom substantially adjacent to said back edge and the front wheel is attached to the

bottom between said front edge and the back wheels.

78.  The luggage case of claim 77 wherein the angle of tilt is between

aboﬁt 9 degrees and about 12 degrees.

79.  The luggage case of claim 78 wherein the bottom is substantially

parallel to the supporting surface.

80. .- The luggage case of claim 75 further comprising means for pivoting

the rods between the extended position and a use position defining an angle with the

back.
This Sheet Has Been Replaced
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58 a one bl ock nenber disposed within-the nmounting nenber;
a collar, radially novable with respect to and i ] e block -

menber, said collar rotatable within the nounti nﬂmﬂ Fmﬂamm ng a rod
tunnel through the collar in which one of the rods ¢s d +di sposed; .
cam neans for engaging the collar with tfhe block nenber;

means for biasing the block against the collar, and det ent

means upon the god ameqagagag@asemmmlsekﬂmmaargtee@muaavcmeensl i ding of
the rod through the collar. . The article of claim58

rovi gt hoabans SeRERaN FRUR1Z5-4 a?w@%ﬁé%sorﬁ{*ﬂ% #ﬁ?ﬁﬁn@gﬂéﬂ%nd{

means conpr.i sing " a transverse h dle grip;

at | east oﬁ@m@avmmkbwwt@m%@dmeqswg @boy 4 %H@sﬁal n body, said rod
means pivotably positionable between a retracted position substantially
paral l el and adjacent to the top and a use position substantially extended
fromthe main body; '

82.  The luggage case of claim 74 whereit;--thé body further comprises a
back and an intermediate corner portion disposed between said back and the bottom,

and wherein the back wheels are connected to said intermediate corner portion.

83.  The luggage case of claim 82 wherein the angle of tilt is between about

12 degrees and about 25 degrees.

84.  The luggage case of claim 83 wherein the back wheels are at least

partially rearward of an imaginary plane containing the back.

85.  The luggage case of claim 83 wherein the back wheels are at least

partially above an imaginary plane containing the bottom.

This is the replacement sheet
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and pi vot nmeans for nounting the rods to the body.

72. + The article of claim71 wherein the handle grip is substantially

adj acent to the front of the body when the rods are in the retracted

posi tion.

REPLACEMENT SHEET 59

73. The article of claim71 wherein the major axis is tilted at an angle

from the vertical of between about 9 @&grees and about 12 degrees, and the
rods in the use position define an angle fromthe vertical of between
about 40 degrees and about 45 degrees. 74. A wheel ed | uggage

case conprising: EGRONOMI@ UBRTGHPUWHERLED' fldc8RgkNt €rior space for
cont ai ni ng personal itens, the body conprising a top and a bottom which

define a height dinension, said body

ABSTRACT

A wheeled upright luggage case is disclosed. The best embodiment of
the case has wheels (50, 52) to allow the case fo stand upright in a stable
and balanced position without 'attendance. by the user. The case has a wheel
handle (40) to allow the user fo push or pull the case across a supporting
surface. The case may be pushed or pulled on either four wheels or two
wheels. When four wheels are u_sed. the full weight of the case and its
contents are bome by the wheels, relieving the user from having to bear any

-of the weight of the luggage with her arm. The body of the case has a front
wall (36) and back wall (34) with a specific range 6f tilt anglés from the
N vertical. By tilting the body of the case toward the user, the design of the
case improves the stability of the case while it is pushed across a supporting
surface on four wheels. Various case body configurations and push handle

arrangements are disclosed.
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further conprising: L a w dth di nension | eﬁjphan t he
‘hei ght di mension, and a depth dimension |less than said wi dth dinen %S
a center of gravity located within the interior space; and r

a maj or axis extending between the top and the bottom and—defining an

ancer s conned NI EA SRR o' at | cad R CEMENT SHEET

di sposed upon “thé bbttbm?® fdrward of the pack wheels, an {%er

conprising a wheel handle for noving the ‘case across a sypgor inéAyuweﬂcr
wherein a vertical line through the center of gravity pagsds_hetween the
front wheel and the back wheels, and wherein the angle off tilt is between
about 6 degr e¥ée glaimabout 25 degr ees. 75. The |
gl)a' m 74 said handlﬁ CONRL \WhB&ed upright luggage case having a maif bdidyPwith a

back énd with a depth dimension and a width dimension, each of which is

less than a height dimension of the body, and a handle mounted at an upper
portion of the body for moving the case on the wheels along a supporting
surface, the main body having a first lower portion and a second lower
portion, the first and second lower portions being below the upper portion
when moving the case on the wheels, the luggage case, at least when
packed with clothing and the like, having a center of gravity about in the

geometric center of the body, the improvement comprising:

10 at least .a pair of wheels, spaced along the width dimension,

mounted to a first lower portion of the body;
at least one other wheel mounted on a second lower portion

of the body at a distance along the depth dimension forward of the pair
of wheels; |

15 wherein the depth dimension is less than the width
dimension, and wherein the body, when resting on the other wheel and
the pair of wheels, tilts at an angle from vertical, and a vertical line
passing throug'h the center of gravity falls between the bair of wheels and
the other wheel; ahd

20 whereby the case can stand unattended on the wheels and

pushed or pulled by the handle on at least some of the wheels.

2. The apparatus of claim 1 wherein the angle from vertical is

between about 6 degrees and about 25 degrees.



a |5air of -parallel rods connecting the grip to the main bod/REBIEAQFMBéE SHEET
~slidably positi onabl e between a retracted position at |east]pRriralty::

within the body H ﬂ Imﬂ mmhgnt ially extended fronjtheybpd gg@
means for slldably lllu ﬂ QI ll ans with the body. 1® PMI]
The | uggage case of ¢l ai‘n75 wher®i i each of the back wheels S SHP-S et
fi xed axi s wheel and each front wheel congsi ses a pivotabl e] paster wheel.

77. The | uggage case of clain¥5 wherein the body conpriseS a DOTTOM
havi ng a fronhadgea mmraxmmacwgetweandhmﬁm iapd the backs kanmém lyggage and

ront wheel i Bosprlonuns vuting: Vi nfileR ifile AP tellfr raiBaeA A e

back wheels. article of 1uggage780m nﬁhg» | uggage case of claim 77 wherein the
angle of tilt 1s between out 9 degrees and about 12 degr

79. - The luggage case dk l@lshﬁWﬂ gk eels attachad t9ghe battem %H%%’P—%b’i aélJ‘FCfm
parallel tot heﬂ?eug &r tdggghan'ﬁ'ig fefins mounted on the main body for moving the case on

the wheels along the supporting surface, and

front means for whccling mounted upon the bottom between the front
edge and the back wheels;

wherein when the wheels and the means for wheeling.are engaging a-
horizontal supporting surface, the major axis is tilted at an angle from the vertical of
between about 6 degrees and about 25 degrees; and

wherein the center of gravity is above the bottom and between the back

wheels and the front means for wheeling.

59.  The article of claim 58 wherein said handle means comprises:
a transverse handle grip;
at least one rod means for connecting said grip to the main body, said
rod means slidably positionable between a retracted position at least partially within
the main body and a position éubstantially extended from the main body; and

means for coupling said rod means with the main body.

60. The article of claim 59 wherein:



3

80.  The | uggage case O er conprising nea BWF(

QO‘ P ' (. [
‘the rods between the e,mﬂ'ﬁm i and a use position --WE;\! E‘
with the back. Immmyvm, . 61
81. The | uggage case “of cl &i n¥ 80s rein the angl e of tiflt] it bodANei3d9
about 9 degrees and about 12 degrees, and the rods in the juge position |
define an angle fromthe vertical between about 40 degregs and about 45

degr ees. 82. The | uggage case 0%9claim 74 wherlein the bady

further conprises 78, batie Afidledf claith M Ritkréih h& bR bxiB Y filkeatdinHdgkfom
bet ween said back and the bottom and wherein the back wheels are

ted t i d_.int di at i on. 3, Thg | -
case of ol a ARG Bl oRFioed oo B aplie 2 domes apd T rots Iffhsn 8220
about 25' degrees.

position define an angle from the vertical of between about 40 degrees and about 45

degrees.

74. A wheeled luggage case comprising:
a main body defining an interior space for contaiping personal items,
Ahe body comprising atopand a bottom which define a height dimension, said body
" further comprising: |
a width dimension less than the height dimension, and a depth
dimension less than said width dimension;
a center of gravity located within the interior space; and
a major axis exténding between the top and the bottom and
defining an angle of tilt with respect to vertical; |

at least two back wheels connected to the body; and

at least one front wheei disposed upon the bottom, forward of the back
wheels, and further comprising a wheel handle for moving the case across a
supporting surface;

wherein a vertical line through the center of gravity passes between
the front wheel and the back wheels, and wherein the angle of tilt is between about

6 degrees and about 25 degrees.

75.. The luggage case of claim 74 said handle comprising:
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a grip; 60

a pair of parallel rods connecting the grip to the main body, said rods
slidably positionable between a retracted position at least partially within the body
. and a position substantially extended from the body; and

means for slidably coupling the rod means with the body.

76.  The luggage case of claim 75 wherein each of the back wheels

~comprises a fixed axis wheel and each front wheel compdscs a pivotable caster wheel.

77.  The luggage case of claim 75 wherein the body comprises a bottom
having a front edge and a back edge, and wherein the back wheels are attached to the
bottom substantially adjacent to said back edge and the front wheel is attached to the

bottom between said front edge and the back wheels.

78.  The luggage case of claim 77 wherein the angle of tilt is between

abo;_1t 9 degrees and about 12 degrees.

79.  The luggage case of claim 78 wherein the bottom is substantially

parallel to the supporting surface.

80. .- The luggage case of claim 75 further comprising means for pivoting
the rods between the extended position and a use position defining an angle with the

back.



