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CHASSIS WITH RETRACTABLE WHEELS FOR WHEELED PRODUCTS

TECHINCAL FIELD

The present invention relates to wheeled devices, which may include but is not limited
to wheeled suitcases, wheeled trunks, and to dollies for carrying luggage, and particularly to a
chassis with retractable wheels that may be incorporated into a suitcase, trunk or other

luggage article, or that may be adapted for use as a luggage carrier.
BACKGROUND ART

Luggage, including suitcases and the like, is often heavy, bulky, and generally
unwieldy. Travele_rs, in particular, often have multiple articles of luggage, which are not
easily simultaneously transported by a single person. Although suitcases are frequently
provided with wheels, the user must either hunch over, or otherwise lower his or her arms, in
order to grasp the handle on the suitcase while the wheels contact the floor, or stand erect and
carry the suitcase, which defeats the purpose of the wheels. The wheels are permanently
affixed to the suitcase, and often project from the suitcase, so that the wheel assemblies may
be damaged during handling by the airlines, and which may present difficulties when the user
wishes to have the suitcase stably positioned on the floor.

A separate luggage carrier with wheels and an extensible handle may be utilized
overcome these problems. However, such carriers have open frames that leave the wheel
assemblies of the luggage carriers exposed to damage during handling by the airlines. Thus,
a chassts with retractable wheels for luggage or a luggage carrier solving the aforementioned

problems is desired.

DISCLOSURE OF INVENTION

The disclosure is directed to a chassis with retractable wheels. The chassis includes a
hollow housing with wheel openings formed in the lower portion of the housing. A chassis
sled is slidably disposed within the housing. A pair of lever arms is disposed in the lower
portion of the housing. Each of the lever arms has a first end that is pivotally attached to the
chassis sled. The chassis also includes a pair of wheel mounts with associated wheel levers,
and a fender that is configured to cover the housing wheels openings when the wheels are in a
retracted position. A web joins the fender to the wheel lever. The wheel levers have a first

end that is pivotally attached to the second end of one of the lever arms. An axle is mounted
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to the second end of each of the wheel levers and a rotatable wheel is mounted on each of the

axles. A pair of rods that are used as fulcrums for the wheel levers extend from the lower
portion of the housing. The chassis also includes a handle assembly that is connected to the
chassis sled and a locking mechanism. The locking mechanism selectively locks the chassis
sled to the housing. The wheels pivot to an extended position outside the housing when the
handle is pulled from the housing with the locking mechanism in the unlocked position, and
pivot to a retracted position when the handle is pushed into the housing.

The disclosure is also directed to a luggage carrier. The luggage carrier includes a
housing with a hollow interior. A chassis sled with a pair of wheel mounting struts is slidably
disposed in the housing. A pair of articulated levers is pivotally attached to each of the
wheel struts. A rotatable wheel is mounted to each of the articulated levers. The wheel is
pivotal between a retracted posifion with the wheels disposed within the housing, and an
extended position with the wheels extending from the housing. The luggage carrier also
includes a handle that extends from the housing and slides into the chassis sled, and a means
for locking the handle to the chassis sled and the housing. The wheels are in the retracted
position within the housing when the handle is collapsed towards the housing and the chassis
sled is lowered within the housing. The wheels are extended when the handle is moved away
from the housing and the chassis sled is raised within the housing. The luggage further
includes a means for releasably securing the chassis sled to the housing when the wheels are
in the extended position.

The disclosure is further directed to luggage with retractable wheels. The luggage
with retractable wheels includes the lower wall with a pair of wheel openings and an upper
wall with at least one handle opening. A hollow housing is positioned within the interior of
the luggage and a pair of wheel openings are formed through the housing. The luggage with
retractable wheels includes a chassis sled that is slidably disposed within the housing and
defined by a pair of parallel tubes with elongated, axially-extending slots, a crossmember that
joins the lower ends of the tubes, and wheel mounting struts that extend from the lower ends
of the tubes. A pair of lever arms is disposed within the lower portion of the housing. Each
of the leveler arms has a first end that is pivotably attached to the chassis sled struts. The first
end of a pair of wheel mounts (which includes a wheel lever) is attached to the second end of
the lever arm. A fender that is configured to cover the housing wheel openings is joined to
the wheel lever by a web. An axle is mounted to the second end of each of the wheel levers

and a rotatable wheel is mounted on the axles. A pair of rods that extend from the lower
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portion of the housing define fulcrums for the wheel levers which cause the lever arms and
the wheel levers to pivot during deployment of the wheels.

The luggage with retractable wheels includes a handle assembly with an elongated
grip and vertical support tubes that extend from opposite ends of the grip. Each of the
vertical support tubes have a projecting member that is slidable in the slots defined in the
chassis sled tubes. A locking mechanism with a rotatable cam knob and spring-biased lock
rods is disposed in the housing. The rods extend to opposite sides of the cam knob. The
knob has a locked position in which the lock rods extend through the vertical support tubes
and the chassis sled tubes, and an unlocked position retracting the lock rods from the vertical
support tubes,

The luggage wheels pivot through the pair of wheel openings to an extended position
outside the housing when the handle is pulled from the housing. The wheels pivot to a

retracted position when the handle is pushed into the housing.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an environmental, perspective view of a chassis with retractable wheels
according to the present invention configured as a luggage carrier.

Fig. 2 is a partially exploded perspective view of a chassis with retractable wheels for
luggage or luggage carrier according to the present invention.

Fig. 3A is a rear perspective view of the chassis with retractable wheels of Fig. 1.

Fig. 3B is a rear perspective view of a chassis with retractable wheels according to the
present invention incorporated into an article of luggage.

Fig. 4 is a side view of the internal skeletal structure of the chassis with retractable
wheels according to the present invention, shown in a retracted configuration.

Fig. 5 is a side view of the internal skeletal structure of the chassis with retractable
wheels according to the present invention, shown in a deployed configuration.

Fig. 6 is a partial side view in section of the chassis with retractable wheels according
to the present invention, shown in the retracted configuration of Fig. 4.

Fig. 7 is an exploded perspective view of the internal skeletal structure of the chassis
with retractable wheels according to the present invention.

Similar reference characters denote corresponding features consistently throughout

the attached drawings.
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BEST MODES FOR CARRYING OUT THE INVENTION

The chassis with retractable wheels for luggage or a luggage carrier includes a
housing, which defines an open interior region and an internal skeletal structure (i.e. the
“chassis sled”) which is slidably received within the open interior region of the housing. The
chassis is configured so that the chassis sled is capable of moving axially upward and
downward within the housing while the housing remains in a stationary position. The
housing includes an upper portion and a lower portion, with the upper portion having a pair
of handle openings formed therethrough and the lower portion having a pajr of wheel
openings formed therethrough.

The internal skeletal structure includes a pair of tubes, each having an upper end and a
lower end, and a horizontal support bar mounted to, and positioned between, the lower ends
of the pair of tubes. A pair of struts is mounted to the lower ends of the pair of tubes and
extends downwardly and outwardly therefrom. Preferably, the struts are angled with respect
to both the horizontal and vertical directions. _

A mounting plate is joined to a lower end of each of the struts, and a lever arm is
pivotally joined, at an upper end thereof, to each of the mounting plates. A wheel fnount
(which includes a wheel lever and axel) is pivotally mounted on a lower end of each lever
arm. A rotatable wheel is mounted on the end of each wheel mount. The chassis further
includes a handle with an upper gripping portion and a pair of vertical supports extending
downwardly therefrom. The vertical supports extend through the pair of handle openings
formed through the upper portion of the housing and are slidably received within the pair of
tubes.

The wheels are deployed by axially sliding the chassis sled within the housing so that
the housing remains stationary as the chassis sled is pulled upwardly (for example) within the
housing. As the chassis sled moves upwardly within the housing, wheel lever arms attached
to the chassis sled contact a pair of rods extending from the stationary housing. The rods
cause the wheel lever arms to pivot and thereby push the wheels outwardly as the chassis sled
moves upwardly. Once the wheels are fully extended, a locking mechanism holds the chassis
sled in position relative to the housing.

The wheels may be retracted by unlocking the chassis sled from the housing and

urging the chassis sled downwardly. As the chassis sled moves downwardly, the wheels are



10

15

20

25

30

WO 2007/145699 PCT/US2007/008364

5
retracted. Once the wheels are fully retracted, the locking mechanism is engaged to lock the

chassis sled in the retracted position relative to the housing,.

The chassis (which includes the chassis sled and the housing) may be incorporated
into the body of an article of luggage, such as a suitcase or trunk, or may be equipped with
straps and a lower wall for use as a luggage carrier.

As best shown in Figs. 1-3A, when configured as a luggage carrier, the chassis 10
includes a housing 12 and a chassis sled 36, which is slidably received within an open interior
region of housing 12. As shown in Figs. 1 and 3A, housing 12 includes a rear wall 26, a pair
of lower sidewalls 32, and a lower wall 34 for securely and releasably supporting a piece of
luggage, such as exemplary suitcase 16. Housing 12 may be formed from plastic or any other
suitable lightweight but structurally strong material.

Alternatively, as shown in Fig. 3B (and to be described in further detail below), the

chassis 10 may be incorporated into an article of luggage so that the housing 12 and the

chassis sled 36 may be mounted directly within a piece of luggage 19; i.e., rather than

providing a separate luggage carrier. The housing, retractable wheels, chassis sled and
handle may be formed integrally with the piece of luggage 19, with the wheels 14 projecting
through a pair of openings 21 formed in a lower wall of the article of luggage 19, and the
handle 13 projecting through an opening 31 formed through an upper wall of the article of
luggage.

The chassis 10 is directed towards the combination of the housing 12 with the chassis
sled 36, and it is to be understood that this combination may be utilized as a luggage carrier,
such as that illustrated in Fig. 1, or may be formed integrally with a piece of luggage, such as
exemplary luggage 19, to form a piece of luggage with retractable wheels and a retractable
handle. In the embodiment of Fig. 3B, as will be described in detail below, the lower wall 34
of housing 12 is removed, as are straps 18, since, in this embodiment, there is no cargo to be
secured to the housing 12.

As shown in Fig. 3A, the rear wall 26 of housing 12 may have an upper opening 56
and a lower opening 58 formed therethrough, providing the user with rear access to the
luggage 16, and further decreasing the mass of chassis 10 without a decrease in overall
structural stability. Housing 12 further has an upper receptacle portion 28 formed adjacent
the upper edge of rear wall 26. Upper receptacle portion 28 defines a recess 30, which
releasably receives an upper gripping portion 22 of handle 13 (best shown in Fig. 3A).
Lower surface 15 of receptacle portion 28 further has a pair of handle openings 41 formed

therethrough, for receiving vertical supports 24 of handle 13. Further, lower surface 15 has a
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substantially centrally located opening 41 formed therethrough, providing the user with

access to locking mechanism 40, which will be described in further detail below. The
locking mechanism 40 is received within a lower receptacle portion 38, best shown in Fig. 2.

The lower portion of rear wall 26 has a pair of wheel openings 45 formed
therethrough, allowing a pair of wheels 14 to at least partially project out of housing 12 when
chassis 10 is in a deployed configuration, as will described in further detail below. As best
shown in Fig. 1, a pair of adjustable straps 18 may be mounted to laterally opposed side
edges of housing 12 for securing luggage 16 thereto. Straps 18 may include buckles 20 or
any other suitable means for adjusting the length of straps 18.

As best shown in Figs. 2 and 7, the internal skeletal structure 36 includes a pair of
tubes 48 which slidably receive vertical supports 24 of handle 13. As shown in Fig. 7, each
vertical support 24 has a projecting member 82, e.g., a guide pin (which may be a spring-
biased detent pin), formed on a lower portion thereof, which is received within a
corresponding slot 84 formed through a front surface of the respective tube 48. Each slot
extends in a substantially longitudinal direction. The sliding engagement of projecting
members 82 with slots 84 maintains proper alignment of handle 13 and prevents the
accidental removal of handle 13 from chassis 10, limiting the travel of vertical supports 24
and handle 13 during both extension and retraction of the wheels.

Tubes 48 are joined to one another, at their respective lower ends, by a transverse
member or horizontal support 50, which is mounted between the respective lower ends and
extends in the lateral direction. A pair of angled struts 52 are mounted to the lower ends of
tubes 48 and project downwardly and outwardly therefrom, as shown. Tubes 48, transverse
member 50, and struts 52 together form a chassis sled. A mounting plate 88 is joined to the
lower end of each of angled struts 52 for the pivotal mounting of a lever arm 62 thereto.
Lever arms 62 preferably have a substantially arcuate contour, as shown, and project
downwardly from mounting plates 88.

As shown in Figs. 4 and 5, the upper end 66 of each lever arm 62 is pivotally mounted
to the corresponding mounting plate 88 by a pivot pin 64 or the like. The lower end 68 of
each lever arm 62 is pivotally joined to a corresponding wheel assembly 54 by a pivot pin 70
or the like. Each wheel assembly 54 includes a fender 74, which is mounted to a wheel lever
72 by a web. A lower end of each wheel lever 72 has a respective wheel 14 attached thereto
by an axle 90, the wheel 14 being mounted for rotation on axle 90.

Figs. 4 and 6 illustrate the luggage chassis 10 in a retracted configuration, with wheels

14 being fully received within housing 12. As shown in Fig. 6, the fender 74 is contoured fo
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provide stable contact with a lower rear inner wall of housing 12 when in the retracted state.

A pair of horizontal rods 71, 73 are positioned within the lower portion of housing 12, with
each rod 71, 73 extending in the lateral direction. In the retracted configuration, a central
portion of each lever arm 62 rests on horizontal rod 71 and a lower portion of each wheel
lever 72 is positioned adjacent horizontal rod 73.

To deploy the wheels 14, the user pulls upwardly on the upper gripping portion 22 of
handle 13 until the vertical supports 24 fully extend and the projecting member 82 reaches
the top of the corresponding slot 84 in the front surface of the tubes 48, as shown in Figure 7.
As the user continues to pull upwardly on the handle 13, the upward force is communicated
through the vertical supports 24 to the tubes 48 causing the tubes 48 (and associated chassis
sled 36) to move upwardly within housing 12. Since the housing 12 is not locked to the
chassis sled at this time, the housing remains stationary while the chassis sled moves
upwardly. The movement of the chassis sled 36 from the retracted position to the extended
position is shown in Figures 4 and 5, with this upward movement of the chassis sled 36 being
represented by directional arrows 76 and 60 in Fig. 5. The upward movement of tubes 48
generates movement in lever arms 62 and wheel levers 72, as shown in Figure 5.

Horizontal rods 71, 73 are mounted to the housing 12, rather than the chassis sled 36,
and thus the horizontal rods 71, 73 do not move relative to the housing 12. As shown in
Figure 4, the wheel lever 72 is initially in contact the horizontal rod 73, and the lever arm 62
is in contact with the horizontal rod 71. As best shown in Figure 5, the upward movement of
chassis sled 36 causes the wheel lever 72 to contact the horizontal rod 73. As the chassis sled
36 continues to move upwardly, the horizontal rod 73 pushes outwardly on the wheel lever 72
thereby causing the wheel lever 72 to rotate in a direction indicated by directional arrow 80
sho\;vn in Fig. 5. This rotation causes lever arms 62 to pivot in the direction indicated by
directional arrow 78 in Figure 5. As the chassis sled 36 (and wheel lever 72) moves further
upwardly, the wheel lever 72 loses contact with horizontal rod 73, and comes into contact
with horizontal rod 71, which pushes the wheel lever 72 further outwardly and causes the
wheels 14 to fully deploy. Movement of wheel lever 72 and lever arm 62 stops when the
fender 74 contacts the lower inner wall of housing 12.

Once the wheels 14 have been fully deployed, the user may releasably lock the tubes
48 and vertical supports 24 to the housing 12 by engaging the locking mechanism 40, As
shown in Figs. 2 and 7, the locking mechanism 40 includes a central cam knob 17 with a pair
of rods 46 that extend laterally from opposite sides of the cam knob 17. Rotation of cam

knob 17 to place the long axis of the cam between the heads of rods 46 compresses the
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springs 86 and drives the rods 46 outwardly and into holes 42 formed in vertical supports 24

and tubes 48 and thereby locks the chassis sled 36 to the housing 12. To unlock the chassis
sled 36 from the housing 12, the cam knob 17 is rotated 90 degrees to 90° to place the short
axis of the cam between the heads of rods 46, thereby expanding the springs 86 to and
withdraw rods 46 from holes 42 in the support tubes 24 and tubes 48.

In order to retract the chassis sled 12, the user unlocks the chassis sled 36 from the
housing 12 and lowers the handle member 13, so that upper gripping portion 22 is received
within recess 30 of receptacle portion 28. The downward movement of the handle 13 causes
a downward movement of tubes 48. The downward movement of tubes 48 generates
downward movement in the lever arms 62 and the wheel levers 72 with respect to housing
12, thereby causing the wheel levers 72 to pivot in a direction opposite that illustrated by
directional arrow 80 in Fig. 5. The fenders 74 cease pivotal movement when wheel levers 72
contact horizontal rod 73 and lever arms 62 once again rest on horizontal rod 71.

Tt should be further noted that fenders 74, in this retracted configuration, releasably
cover and seal wheel openings 45, thus creating a continuous surface in rear wall 26, and
protecting the wheels 14 from damage.

In the embodiment of Fig. 3B, the housing 12 is formed integrally within the piece of
luggage 19. The lower wall 34 of housing 12 is removed, as housing 12 no longer receives
luggage 16 or other cargo therein. Similarly, straps 18 have further been removed, since
housing 12, in the embodiment of Fig. 3B, is mounted within luggage 19, rather than carrying
the luggage externally thereon. The deployment and retraction of wheels 14 and handle 13
remain the same as that described above; however, luggage 19 preferably has a pair of
openings 21 formed through a lower portion thereof, for the wheels 14 to selectively project
therethrough. Similarly, an upper opening 31 is formed through an upper wall of luggage 19
for receiving handle 13,

It is to be understood that the present invention is not limited to the embodiment

described above, but encompasses any and all embodiments within the scope of the following

claims.
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CLAIMS

1. A chassis with retractable wheels, comprising’

a housing defimng a hollow mtenor and having a lower portlon having a pair of wheel
openings formed therethrough '

a chassis sled slidably disposed within the housing;

a palr of lever arms, each said lever arm bemg disposed in the lower portion of the
housing, each of said lever arms havmg a first end plvotally attached to said chassis sled and
havmg a second end;

a pair of wheel mounts, each said wheel mount having a wheel lever, a fender
configured to cover the wheels openings in a retracted posmon and a web j Jommg the fender
to the wheel lever, the wheel levers having a first end plvotally attached to the second end of
one said lever arm and havmg a second end;

an axle mounted to the second end of each of the wheel levers and a wheel mounted
for rotation on each of the axles;

a pair of rods extendmg from the lower portxon of the housing, the rods deﬁnmg

fulcrums for the wheel levers;

a handle assembly connected to said chassis sled;

a locking meehanism selectively locking said chassis sled to said housing, said
locking mechanism having a lecked position and an unlocked position;

wherein the wheels pivot to an extended position outside the housing when the
handle is pulled frorﬁ the housing with the locking mechanism in the unlocked position, and
pivot to a retracted position when the handle is pushed into the housing.

2. The chassis sled with retractable wheels described in claim 1 wherein said chassis
sled comprises a pair of parallel tubes having elongated, axialiy~extending slots defined
therein, a crossmember joining lower ends of the tubes, and wheel mounting strués extending
from the lower ends of the tubes, each of said struts being connected to a said lever arm.-

3. The chassis sled with retractable wheels described in claim 2 wherein said handle
assembly has an elongated grip and vertical support tubes extending from opposite ends of
the grip, each of the vertical support tubes having a projecting member slidable in the axially
extending slot defined in said chassis sled tubes.

4. The chassis sled with retractable wheels described in claim 3 wherein said locking ]
mechanism has a rotatable cam knob and spring—biased' lock rods disposed in the housing and

extending to opposite sides of the cam knob, the knob having a locked position extending the
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lock rods through the vertical support tubes and the chassis sléd tubes, and an unlocked

position retractmg the lock rods from the vertical support tubes:
5. The chassis sled with retractable wheels described in claim 4 wherem at least one
31de of said housing comprises a contalner abutting said housing.

6.. The chassis sled W1th retractab]e wheels described m clalm 5 wherem “said

.container is a plece ofluggage

7. The chassis sled w1th Tetractable wheels described in claim 4 wherein a base

“extends perpendlcular frorn saxd housmg

8 The chassis sled with retractable wheels described in claim 7 further comprlsmg a
fastemng means to secure cargo to said chassis.-

9. The cha551s sled with retractable Wheels descnbed in claim 8 wherein said
fastening mean compr:ses at least one belt and said cargo comprises luggage. ‘

10. A luggage carrier, comprisin'g:

a housing defining a hollow intérior;

a chassis sled slidably disposed in the housmg, the chassis sled having a palr of wheel
mounting struts; '

~ a pair of articulated levers pivotally attached to each of the wheel struts;

a wheel rotatably mounted to each of the pairs of articulated levers, the wheels being

pivotal between a retracted position with the wheels disposed within the housing and an

extended position with the wheels extending from the housing;

a handle extendable from the housing and having a portlen slidable w1thm the chassis
sled; - )

means for releasable‘locking the handle to the chassis sled and the housing, the
wheels being in the retracted position within the housmg when the handle is collapsed
towards ‘the housing and the chassis sled is lowered within the housmg, the wheels being
extended when the handle is extended away'from the housing and the chassis sled is raised
within the housing; and .

means for releasably securing the chassis sled to the hohsing when the wheels are in
the extended position.

11. Luggage with retractable wheels gomprising:

an article of luggage having an upper wall, a lower wall and an open interlor region,
the lower wall having a pair of wheel openings formed therethrough, the upper wall having at -

least one handle opening formed therethrough;
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a housing defining a hollow interior and having a lower portion having a pair of wheel

openings formed therethrough, the housing being received within.the open interior region of
the article of luggage; .
a bair of parallel tubes having elongated, axially-extending slots defined therein, a

crossmember joining lower ends of the tubes, and wheel mounting struts extending from the

‘lower ends of the tubes, wherein the tubes, crossmember and struts define a chassis sled

_slidably dlSpOSCd within the housing;

a pair of lever arms disposed in the lower portion of the housing, the lever arms

havmg a first end plvotally attached to the chassis sled struts and having a’second end;

a pair of wheel mounts having a wheel lever, a fender confi gured to cover the wheels
openings in a retracted position, and a web joining the fender to the wheel lever, each wheel
lever having a first end pivotally attached to the second end of the lever arm and having a
second end;

an axle mounted to the second end of each wheel lever, and a wheel mounted for

' rotation on each axle;

a pair of rods extending from the lower portion of the. housing, the rods defining
fulerums for each of the wheel levers;

a i)andle assembly having an elongated grip and vertical support tubes extending from
opposite ends of the grip, each of the vertical support tubes having a projecting member
slidable in the slots defined in the chassis sled tubés; and

a locking mechanism having a rotatable cam knob and spring-biased lock rods
disposed in the housing and extending to opposite sides of the cam knob, the knob having a .
locked position extending the lock rods through the vertical support tubes and the qhassié sled
tubes, and an unlocked position retracting the lock rods from the vertical support tubes; '

wherein the wheels pivot through the wheel openings to an extended position outside

the housing when the handle is pulled from the housing, and the wheels pivot to a retracted

position when the handle is pushed into the housing.
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