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A caster assembly (30) that can be used with furniture to support the furniture and to make the furniture mobile. The caster
assembly has a housing (34) with a stem (32) that extends upwardly to attached to the particular piece of furniture. Within the
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(57) Abrege(suite)/Abstract(continued):

housing Is a plurality of spherical rollers (36) that are supported within the housing so as to be rotatable about their center points
(52) and therefore can rotate in any direction as the furniture is moved. In the preferred embodiment, there are three spherical
rollers that are all equidistant from the center line of longitudinal axis of the stem so that the weight of the furniture that bears down
upon the stem Is supported equally by the spherical rollers contacting the floor. As a further feature, a glide cup (38) Is provided that

can be readily attached and detached from the bottom of the housing and, when attached, the glide cup covers the spherical
rollers and presents a flat, planar surface that contacts the floor.
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ABSTRACT

A caster assembly (30) that can be used with fumniture to support the furniture and to
make the furmiture mobile. The caster assembly has a housing (34) with a stem (32) that
extends upwardly to attached to the particular piece of furniture. Within the housing is a
plurality of spherical rollers (36) that are supported within the housing so as to be
rotatable about their center points (52) and therefore can rotate in any direction as the
furniture is moved. In the preferred embodiment, there are three spherical rollers that are
all equidistant from the center line of longitudinal axis of the stem so that the weight of
the furniture that bears down upon the stem is supported equally by the spherical rollers
contacting the floor. As a further feature, a ghde cup (38) is provided that can be readily
attached and detached {rom the bottom of the housing and, when attached, the glide cup

covers the spherical rollers and presents a flat, planar surface that contacts the floor.



CA 02661796 2009-04-07

CASTER ASSEMBLY FOR A BED FRAME MEMBER OR FURNITURE |
Background of the Invention

The present invention relates to a caster assembly for a use with furmture, and,
more particularly, to a caster assembly adapted for use with bed rails or-2 bed frame
inc}udixﬁg side rails and cross members and which allows the weight on the caster to be
centrally posifioned and further has a glide that can be easily attached and/or detached

from the caster assembly.

In general, bed frames are well known and are comprised of various structural
members such as side rails and cross members that interconnect the side rails and provide |
a relatively rigid structure of predetermined dimensions in order to support a box spring
and a mattress. The common side rail menzi)er and cross member is an L-shaped steel

member with various manners of connecting the individual components together.

The components, that is, the side rails and the cross members also are generally
provided with legs that extend downwardly toward the floor so-that the components are
elevated from the floor and include caster assemblies interfitted to the legs to allow the

bed frame and completed bed to be moved to differing locations in the room.

Accordingly, the caster assemblies normally have rotatable rollers to facilitate the
movement of the bed from one location to another. Such caster assemblies also generally

have an elongated stem that interfits with a comresponding female connector on the bed
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frame leg. That stem has a central longitudinal axis along which is directed the weight of
the components of the completed bed, i.e. the box spring, mattress and the like. The roller
1tself is mounted to the assembly within a housing and the roller is rotatably mounted to
that housing to roll about a central axis that is paralle! to the plane of the floor. The
housing is also pivotally mounted to thc frame leg so that the roller itself can not only
rotate about its axis, but the housing, mcludmg the roller itself, can 4lso pivot 360 degrees

about the main longitudinal axis of the stem.

The swiveling action or movement is hecessary to correctly align the roller for
movement i the proper direction, however, such swiveling movement can be generally
difﬁcu}t to accomplish. For one reason it is apparent that all of the rollers supporting the
bed frame must be comrectly aligned in order to easily move the bed frame. In most
instances, the rollers are positioned in various directions and 1t is therefore necessary fo
align all of the rollers at the initial movement of the bed frame. With the weight of the
mattress and box spring there is considerable friction acting against the swiveling action
of the caster assembly and the problem is aggravated by the need to align some 4-5 rollers
in order to roll the bed frame. Additionally, the roller is often embedded into an
indentation in the carpet that lies along tile surface of the roller and the roller must be
moved out of the indentation to swivel. As such, therefore, while the swivel action is
necessary to properly move the bed or other furniture, it can be somewhat difficult to get
the swivel action to operate easily and thus the initial movement of the bed is not easy fo
accomplish, particularly when the bed is on carpeting with padding.

The preferred conventional caster for use with carpet is a cylindrical member that
contacts the floor at a certain finite distance away from the. longitudinal axis of the stem
so that the roller can pivot to a2 position determined by the direction the fﬁmc is being
moved and then the roller rotates to make that movement easy to accomplish. A typical
roller caster assembly is shown and described in U.S. Patent 4,007,502 of Mis. As can be
seen in the Mis patent, the roller is offset with respect to the downward force that acts
through a stem and, as will become clear, this typical caster of Mis suffers from certain

inherent weaknesses.
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Thus, since the contact point between the roller and the floor is located at an offset
dimension from the longitudinal axis of the stem along which the weight of the bed is
directed, 2 bending moment is created based on the wezght of the bed acting downwardly
on the stem and the distance between the location of that force along the longitudinal axis
of the stem and the point where the roller contacts the floar to support the frame.

One of the difficulties with such casters, therefore, is that the bending moment
created by that offset causes stress on the caster assembly and can cause a premature
failure of the caster ass.e-.’mbly: or the bed frame leg itself, thereby disabling the entire unit.
The problem is aggravated, of course, with legs having increased degrees of weakness,
and in particular, with the use of plastic legs as shown and described in U.S. Patent
3,828,376 of Miller. Accordingly, it would be advantageous to have a caster assembly
that has rollers that provide better support for the bed and which do away with the offset
that causes the bending moment and the premature fracture of essential components such
as the leg of the bed frame, thus avoid damaging the bed frame. There are rollers that
have ball bearings the may aid in the swiveling of the roller 61'- aid in the rolling motion of
the roller itself but all require the offset and the consequent swiveling action to operate in

moving the furniture.

Other prior art furniture support assemblies have, in fact, utilized a plurality of
elements that contact the floor and examples are illustrated in U.S. Patent 1,060,076 of
Glowacki and U.S. Patent 1,282,396 of Friend, In the aforementioned patents, however,
while a 'plurality of members contact the floor and thus allow the weight to be bome by a
plurality of elements, there 1s a furither problem with respect to the ease of moving such
casters as the spherical members are clamped into the housing supporting the particular
piece of furniture and the spherical contact members do not thus freely rotate to allow the
ready movement of the fumiture. Accordingly, in Glowacki, the balls that actually
contact the floor are clamped tightly into a circular dome and thus are not movable with
- respect to the dome as the furniture is moved. Therefore, while the prior art did consider
the support of the weight of a piece of furniture on a plurality of contact members, the
moving of the furniture was not enhanced and only the idea of a strong support was

considered and appreciated.
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In addition to caster assemblies, there are also glide assemblies that are mounted
to the various frame members and have a generally flat, planar botmmcentacung the
floor. The glide assemblies are preferably used where the bed is located on a hard or
slippery surface such as a wood or tile floor and thus the flat bottom does not easily slip

or cause damage to the floor itself. With such flooring surfaces, the user of a caster

having a roller causes unnecessary sliding or mlimgas contrasted to the intended use of a
rug roller or caster on a carpeted surface where the friction with the carpet reduces the

mobility of the roller or caster.

In the case of bed rails, szcally glides are used to support the center member that
spans the width between the side rails. The side rails themselves are connected at their
ends to a headboard and a footboard and have one or more center supports having a leg or
legs that include a glide that contacts the floor to add strength to the assembly. Since the
height of the legs on headboards and footboards is not a standard height, it is necessary
for the center support for the cross members be adjustable in height so as to provide
proper support from the floor for the cross members. Typical cross members and
adjustable glides are shown and described in U.S. Patent 5,894,614 of Stroud. As can be
seen In that patent, the cross members contacting the floor are adjustable for height by
means of a threaded engagement with the leg of the cross member. With such side rails,
however, the usé of a glide to support a cross member has certain problems, that is, the
strength of 2 glide is needed, yet there is also needed some mobility so that the bed rail
type of bed can be moved from one location within a room to. another location. In
moving the bed %ail-typfe of bed, with a center adjustable glide, the glide can catch on the
floor, particularly with a carpet, and thus twist the ¢ross member and cause breaking of

the leg itself.

Glide assemblies are inherently stronger than caster assemblies since the weight of
the bed frame using a glide acts along the longitudingl axis of the glide directly to the
point of contact with the floor, and thus, there is no offset from that axis to the point of
contact and, hence, no bending moment. In addition, of course, the glide planar surface
allows more surface confact with the floor and thus carries the weight c:}f the bed over a
wider area so as to provide a better distribution of that weight, As such, the glide
assembly has ephanced strength and stability over the caster assembly.
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Accordingly differing ideas have been proposed to solve the problem of the height
adjustibility required for a glide supporting a cross member. and most of the ideas relate to
the mechanism to bring abont that adjustment. As examples of the various approaches to
| make the glide mechamsmsad) stable, note Mitchell U.S. *Paitfeﬁtifs ;815,860 and U.S.
Patents 5,894,614 and 4,080,674 . From those cxam;:ﬂm;, as well as others, it can be seen
that the emphasis is on the adjustable means and not on the point of contact with the floor.

In general, all such cross member supports in the prior art utilize a glide in view of iis
strength, but take along with that asset, the problem of the ghdes lack of mobility,
particularly when moved along a chpéted floor.

A further alternative is with the use of a caster cup that is generally cup shaped
that is slid underneath a roller of a caster assemble to aid in siéwﬁing the mobility of the
caéterﬁ...zand. to stabilize the piece of furniture, particularly when used on a slippery flooring
surface. The caster cups, however, are casily displaced from under the roller since they
- are not firmly locked to or atiached {o the caster assemblies and are thus difficult to
maintain in place when the furniture is moved during the normal use of the furniture.
Thus, over time, the caster cups become displaced with respect to the roller and no longer

serve their intended purpose.

Accordingly, it would be advantageous to have a caster assembly that combines
the strength and stability of thei;giide assembly with the mobility of the caster assembly.
It would be further advantageous to have a support assembly that eliminates the swivel
movement of the caster assembly to allow movement of the furniture to achieve the

desirable strength of a glide assembly but additionally have mobility.

In addition, the supplier of casters assemblies and glide assemblies has to make
and supply both types of assemblies i.e. caster assemblies and glide assemblies to insure
that the customer can have the right assembly for the particular location. It would,
obvionsly be advantageous to be able to use only one assembly and to have that assembly
operate as both a glide and a caster assembly at the option of the user so that the user can
easily convert the caster assembly to the glide function without the need for special tools

or cumbersome methods of carrying out such conversion.
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Summary of the Invention
Now, in accordance with the present invention, an improved caster assembly is

caster assembly is -adapted for use with furniture, particularly bed frames and bed rails,
The structure of the caster assembly comprises a housmg that has an upstanding stem that
is attachable to the particular structural member of the bed frame by interfitting with a

female connector affixed to the bed frame component or by other means.

- The stem has a _gsnerall& vertical elongated longitudinal axis such that the weight
of the bed is transmitted to the housing of the caster assembly generally along .the
elongated axis that is centrally located with respect to the housing. At the bottom of the
caster assembly, that is, where the caster assembly is in contact with the floor, there are at
least three spherical rollers that normally contact the floor and allow the bed frame to roll
with respect to the floor for the convenience of moving the bed from one location to
another location within a room. The spherical rollers are mounted fo a housing having a
cavity and a plurality of small balls are frecly located between the housing and the
spherical rollers such that each spherical roller is free to rotate omni-directionally, that is,
the roller is mounted such that it is free io rotate about its center poiﬁt and thus can rotate
in any direction. As such, therefore, the roller can rotate in any direction that the user
pusﬁes the piece of furniture in relocating that piece of furniture and no additional force is

needed to commence the initial movement of the furniture.

In the preferred embodiment, there are at least three spherical rollers, more
- preferably three rOiIeré, so that the weight of the bed frame and its supported components
and weights are distributed at three contact points with the floor to better distribute the
weight and prevent severe indentation in the floor. In addition, the location of the rollers

is such that they are equidistant from the elongated ‘central axis through which the weight |
of the bed frame acts on the caster assembly and thus, the single bending moment is
eliminated and the structure has enhanced strength and stability. As stated, with the three
rollers, each is still mounted to a housing such that the rollers move freely in any direction

and do not need to be aligned to the direction of movement of the furniture or bed by
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pivoting about a central axis. In effect, the need for a swiveling function is completely

eliminated.

prior art glide assemblies since the single offset has been eliminated and, of course, the
assembly therefore ‘does not need to swivel in order to allow the fumiture or bed to be
moved in any direction. With the offset and the need to swivel eliminated, the

aforedescﬁbedpmblems associated with those features are also eliminated.

As a further feature of the present caster assembly, a glide is readily atiachable
and detachable to convert the caster assembly from a roller caster to a glide function and
vice versa. When attached, the glide alters the function of the caster assembly from a
rolter caster where the rollers are in contact with the floor to a glide function where the
caster assembly 1s transformed into a glide. Accordingly, the bottom surface of the glide
is a planar surface as in the case of most glides and the glide is attached and detached
without the need for special tools or equipment. It should be noted, that the bottom
surface of the glide is referred to as planar, however, typically it is an effective planar
surface as there is normally a ceniral portion of the bottom surface that is displaced
upwardly and only a peripheral planar area is actu;a]}y in contact with the fleor. The
attachment and detachment can be readily accomplished in the home by an installer that
can determine at the time of installation whether or not the glide or roller function is

applicable.

The resulting caster assembly therefore combines the strength of the glidé
assemblies with the mobility of a roller caster assembly and provides the user with the
option of using the spherical rollers to contact the floor or easily transform the caster

assembly to add a glide so that the assembly can be used on slippery surfaced floors.

In such situation, instead of changing the caster itself, the user only needs to attach
the glide to the bottom of the caster housing whereupon the rollers are hidden and the
lower surface of the caster assembly is a flat surface and therefore suitable for a hard
wood or other slippery surface floors. The glide is locked on to the caster housing and

does not become detached during the use or movement of the furniture.
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sreferred embodiment the attaching and detaching of the glide is
n interfitting of the ghde to a lower shroud that is positioned at the

lower pomon af the caster assemble. That lawer shroud itself has a plurality of clongated

el 24 ening portion and a smaller
fopiezﬁng portion. The ,ghda has a similar number of *ugward}y directed tabs that are
adapted to fit into the larger post of the openings in the lower shroud. Each of the tabs
has an upper lip that 1s di‘ménéioned to ﬁt thmugh the larger opening portion of the
elongated openings but which cannot fit through the smaller opening portions. A locking
projection is formed on each of the ‘elongated openings to securely lock the upwardly

directed tabs 10 the lower shroud.

enerally formed as arcs of 2 cxm}e with a larger of

By simply rotating the glide, the tabs are rotated to a position where the tabs are
moved into the 'smaligr--.-epening. portions where the lips are captured by the lower shroud
since the lips cannot pass through the smaller portion openings and the glide 15 securely
retained in position affixed to the lower shroud. By suc-ﬁ means, the glide is locked into
position onto the lower shroud of the caster assembly and will not come apart while the
furniture or bed is being used or even during movement thereof. Once affixed to the
lower shroud, the glide thus converis the caster assembly to a glide function, however,
even then, the weight is still distobuted through the three spherical rollers that bear
against the ghide and cerry the weight of the fumiture.
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In accordance with another aspect of the present invention, there is also provided a
caster assembly for supporting a load asserted by a piece of fumimes"_posititméd on a
generally planar surface, said caster assembly comprising a housing adapted to be affixed
to the furniture, said housing containing at least .one spherical roller, said at least one
spherical roller adapted to contact the generally planar surface for supporting said caster
assembly, a plurality of spherical balls located in area intermediate said at least one
spherical roller and said housing, an annular recess formed in said housing{and extending
upwardly from said intermediate area, said spherical balls adapted to move in a
continuous circulatory path within said annular recess in said housing wherein said
spherical balls are not in contact with said at least one spherical roller and said spherical
balls enter said intermediate area from said annular recess by means of gravity, wherein
said at least one spherical roller is freely rotatable under load to allow movement of the

piece of furniture 1n any direction.

In accordance with yef another aspect of the present invention, there is also
provided a bed frame or bed rails for location on a floor, said bed frame or bed rails
comprising a pair of side rails spaced apart and generally parallel to each other, at least
one cross member affixed between said pair of side rails and spanning the space between
said side ratls, at least one caster assembly depending downward from at least one of said
side rails or said cross member to contact the floor, said caster assembly comprising a
housing, said housing containing at least one spherical roller depending downwardly
therefrom to contact the floor for supporting the weight of said bed frame directed upon
said caster assembly generally along a vertical axis, a plurality of spherical balls located
in an area intermediate said at least one spherical roller and said housing, an annular
recess formed in said housing and extending upwardly from said intermediate area, said
spherical balls adapted to move in a continuous circulatory path within said annular
recess 1n said housing wherein said spherical balls are not contact with said at least one
spherical roller and said spherical balls enter said intermediate area from said annular
recess by gravity, wherein said at least one roller 1s freely rotatable under load to allow

movement of said bed frame in any direction,

In accordance with yet another aspect of the present invention, there is also

provided a bed assembly supported on a floor, said bed assembly comprising a pair of bed



CA 02661796 2009-04-07

- 8b -

rails and at least one cross member affixed to said bed rails and located intermediate said
bed rails, a caster assembly affixed fo said cross member and adapted to contact the floor
to support said cross member, said caster assembly having a hOIlSiI;,lgf and at least one
freely rotatable sphere depending downwardly to contact the floor, aplurahty of spherical
balls located in an area intermediate said at least one freely rotatable sphere and said
housing, an annular recess formed in said housing and extending upwardly from said
intermediate area, said spherical balls adapted to move in a continuous circulatory path
within said annular recess in said housing wherein said spherical balls are not in contact
with said at least one freely rotatable sphere and said spherical balls enter said
intermediate area from said annular recess by gravity whereby the at least one freely
rotatable sphere is rotatable about a sphere centerpoint, said caster assembly being
threadedly engaged to said at least one cross member to enable said caster assembly to be

vertically adjusted with respect to said cross member.

Other features of the caster assembly will become more apparent in light of the
following detailed description of a preferred embodiment thereof and as 1illustrated 1n the

accompanying drawings.
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Brief Description of the Drawings

FIG. 1 is a perspective view of a conventional bed frame with ‘which the present

invention can be employed;

FIG. 2 is zfl,;sidc. plan view of a typical prior art caster assembly used in current bed
frames;

| FIG. 3 is a perspective vi:eﬁr of a glide that is also cumently used in present bed
frames; |

FIG. 4 15 an exploded p'erspéctive view of a caster assembly construcied in

accordance with the present invention;
FIG. 5 is a bottom plan view of the caster assembly of FIG 4;

FIG. 6 is a side cross-sectional view of the caster assembly constructed in

accordance with the present invention;

FIG. 7 is a side cross sectional view of the caster assembly having the glide

‘component attached thereto;

FIG. 8 is a perspective exploded view of the preferred embodiment of the caster

assembly of the present invention;

FIG. 9 is a bottom petSpective view of an upper shroud component of the preferred

embodiment of the present invention;

FIG. 10 15 a side cross sectional view of a stem housing component of the preferred

embod_iment;

FI1G 11 1s a top perspechive view of the component of FIG. 10;
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FIG. 12 is a bottom perspective view of the component of FIG. 10;

FIG. 13 13 a top perspective view of the ball cup component of the preferred

embodiment;

FIG. 15 is a side cross sectional view of the component of FIG 13;

FIG. 16 is a top perspective view of the lower shroud cé;mpomm of the preferred

embodiment;

FIG. 17 is a is top perspective view of a glide cup component of the preferred
embodiment;

FIG. 18 1s a side view of the component of F1G. 17;

FIG. 19 is a side cross sectional view of the preferred embodiment of the caster

assembly of the present invention;

FIG. 20 is a perspective view of bed rails connecting between a headboard and a

footboard including a cross member; and

FIG. 21 is a perspective view of a caster assembly of the present invention adapted

to be used with the side rail construction of FIG. 20,
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Detailed Description of the Invention

Referring now to Fig. 1, there 1s shown a perspective view of a conventional bed
frame with which the present invention can be applzed It should be noted, however, that
while the Fig. 1 embodiment of the present invention is initially shown and described
specifically for use with a bed frame, the broader aspects of the invention make it applicable

to any item of furniture with the same advantages and improvements.

Thus, in Fig. 1, the conventional bed frame is comprised of a pair of side rails 10
and cross members 12.- The number of cross members may vary depending vpon the
particular bed, and 1its size, that is, there may be one or more intermediate ¢cross members
that provide additional support to the box spring and matiress when assembled. The side
rails 10 and cross members 12 are normally constructed of L-shaped angle iron. As shown,

there are legs 13 that are normally located on the cross members 12 or the side rails 10

 depending on the parficular construction and, if any further cross members are used in the
bed frame, there may also be one of more additional legs extending downward from those
cross members. At the bottom of the legs 13, there are affixed thereto casters 14 that are in

contact with the floor.

14 and a perspective view of a typical glide 16. Either the caster 14 or the glide 16 can be
used as a support for a bed frame and each is prefembiy« used in differing circumstances.
Taking first the caster 14, as can be seen, the conventional caster comprises a ré.}}er 18 that
is normally cylindrical and which rotates about an axis, indicated by the letter A, that is
positioned parallel to the floor. The caster 14 includes a metal housing 20 having an
upstanding stem 22 that extends upwardly and which is inserted into the leg or other support
point on the picce of fumiture.

The roller 18 thus rolis freely about its axis A in the direction at a right angle to that
axis, however, the roller 18 obviously does not freely rotate to move the piece of furniture or
bed frame 1if the user attempls to move that fumniture in the direction along the axis of

rotation of roller 18. To accomplish moving the furniture in such direction, therefore, it is
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necessary for the housing 20 to swivel about the axis B of the upstanding stem so that the
roller 18 becomes aligned with the proper path of travel. As will be later explained, in
order for the housing 20 to swivel there is a necessary offset between the axis B and the
point of contact of the roller 18 with the floor. |

In the normal movement of the caster 14, the swiveling movement takes place quite
automatically as the furniture, such as a bed, is moved in the desired direction since the
swivel effect takes _place as the initial movement occurs and the roller 18 becomes aligned
properly for that direction of movement. As explained, however, the swiveling action can
be difficult to accomplish and the initial movement of the furniture therefore is not easily
facilitated. |

In -addition to the swiveling problem, the normal caster, as shown in Fig. 2 also
suffers from an inherent weakness in that the weight of the furiture is directed downwardly
along the axis B of the upstanding stem 22 whereas the contact with the floor and the
support point for the furniture occurs at the point 24 at the bottom of the roller 18, As can
be seen, there is an offset or finite distance between the direction of the load imposed by the
fumniture along the axis B and the point at which that load is supported by the floor, That
offset 1s necessary to accomplish the swiveling action, however, it also sets up a styess in the
caster by creating a bending moment in the caster 14 that is always present and can lead to

premature failure of the caster 14 and/or the connecting leg,

Accordingly, while the caster 14 is certainly helpful in providing mobility to the
piece of furniture, there are inherent weaknesses that can lead to a fatlure of the caster or the
leg of the bed frame itself that are always present due to the basic design of the caster and
can Jead to the possibility of damage to the caster or other structural components of the bed
frame. |

Tuming to Fig. 3, a ghde 16 is shown and which is also used with furniture as a
support, particularly where the piece of fumniture is located on a hardwood or tile floor.
Again, the glide 16 includes an upstandimg stem 26 that is adapted to be inserfed into the leg
or other support point of the furniture, The glide 16 has a flat bottom surface 28 and is thus
preferred on the aforementioned floors and, unlike the caster 14, is exceptionally strong
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 since the weight of the fumiture acting downwardly along the main axis of the upstanding
. stem 26 is directly supported by the contact with the floor and there is therefore no offset to
that force that can cause stress. The glide is typically used on a bed rail assembly and can
be used on carpeted floor for strength, however the added friction between the bottom of the
glide and the carpeted floor mak:e the .potenﬁai of damage to the bed structure more hikely.

On the other hand, of course, with the use of glide 16, the mobility of the fumiture is
sacrificed. Not only is the mobility of the furniture sacrificed, but there is an additional
weakness in the glide 16 if the furniture is attempted to be moved since the glide 16 does
not move readily along a carpet, for example, and any atternpt to slide the fumiture along
that type of flooring can cause the glide to get caught on the material and cause the glide to
snap off from the upstanding stem 26 or worse, to break off a leg or other part of the
furniture. This is particular true where the glide is positioned at the center of a bed frame
affixed to a cross member since that location is already a relatively weak structure and is

subject to bending and breaking.

Therefore, since the present caster assembly 30 does not need to swivel in order to
allow the piece of fumiture to be moved, as was the case with the prior art rollers, the
present caster assembly 30 can be affixed to the piece of fumiture in a wider vanety of
ways, such as being attached offset to the side of the furniture as the center of the caster
assembly 30 need not be the parﬁéular point of the caster assembly that is actually affixed to
the furniture. With the prior art swivel casters, particularly those screwed into the furniture,
such versatility was not present and the means and location of attachment to the furniture

was hinited.

| Turning now to Fig 4, there is shown an exploded view of a caster assembly 30
constructed in accordance with the present invention. In the Figure, the caster assembly 30
includes an upstanding stem 32 that again, is adapted to enter and be secured io the
particular piece of furniture to which the caster assembly 30 is attached. As noted, the stem
32 will be described that interfits with a leg of a bed frame éssambly, however, the stemn 32
may have a flat flange at its upper point with suitable holes so that the caster assembly can
be secured to a piece of furniture by means of wood screws or other securing means. A

housing 34 is provided and from which the upstanding stem 32 extends and within which 1s
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positioned a plurality of ;'s;?hcﬁéalmllcm 36. In the preferred embodiment, and as is shown
in Figure 4, three spherical rollers are utilized. Bach of the spherical rollers 36 extend
downwardly external of the housing 34 and, as such, contact the floor when in position

supporting a piece of furniture.

In this embodiment, the spherical rollers 36 can be formed of f._plastic material,
parhicularly a piasﬁckhaving good '_l;nbri'city and a good memory, one example of which is
available commercially from the DuPont Company under the trademark Delrin. That same
material can be used for other components of the caster assembly 30 such as the housing 34,
A glide cup 38 is also provided that is readily attached and detached from the housing 34 so
that the contact with the floor can be by means of the spherical rollers 36 or, at the opti0n of
the user, by contact with the flat, planar bottom 40 of the glide cup 38. The glide cup 38

can also be made of the same plastic material as previously described,

In order to allow the glide cup 38 to be readily attached and detached to the housing
34, there is pmﬂ;idcd at the lower perimeter of the housing 34, at least one projection 42 that
extends outwardly from the Tower perimeter. Again, in this embodiment, there are a
plurality of such projections 42 extending from the housing 34. Glide cup 38 has an
. upstanding flange 44 having formed therein, an internally facing ridge 46 with a plurality of
recesses 48 that dimensionally coincide with the projections 42 on the housing 34. Thus
when the glide cup 38 is to be attached to the housing 34, the ghde cup 38 is posiﬁOned over
the lower periphery of the housing 34 and the projections 42 fit through the recesses 48 so
that the glide cup 38 can be fully moved over the lower periphery of the housing 34.

The projections 42 thus pass through and clear the internally facing ridge 46 after
passing through the recesses 48 such that the glide cup 38 can be simply rotated a
predetermined amount and lock the projections 42 behind the intemally facing ndge 46 so
that the ghide cup 38 is securely attached to the housing. In the position with the glide cup
38 attached to the housing, the caster assembly 30 acts as a glide and the spherical rollers 36
are contained within the glide cup 18, Asis obvious, therefore, the glide cup 38 can, by
another predetermined rotation, be just as easily detached from the housing 34 so that the

spherical rollers 36 can contact the fioor.
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When the glide cup38 Is installed, the spherical rollezs 36 touch and actual bear on

the upper surface of the ghde so that, in use, the weight of the bed or other furmniture iz

distributed through the spherical rollers 36 to the glide cup 38 such that the weight of the

furniture is well distributed to the glide cup 38 and there is no weight acting on any of the
projections 42 or other likely breakable components.

The spherical rollers 36, as can be seen, preferably have centers of rotation and thus
are free to rotate omni-directionally, that is, in any direction about their center point of the
| spherical shape. In addition, in the preferred embodiment, the centers of the spherical
rollers 36 are positioned equidistant from the main axis of the upstanding stem 32 so that the
weight of the fumiture that acts along the main axis of the upstandiilg stem 32 1s equally
distributed among the spherical rollers 36 in their contact with the floor. With the weight
distribution equally divided, the overall weight is bome by the main axis of the caster
assembly 30 and ﬂius through the strength of the assembly. Accordingly, the present caster
assembly 30 provides the mobility of the prior art casters while having the strength and
structural integrity - of the prior art glides. In addition, with the addition of the glide cup 338
the caster assembly 30 can also have the non-marring flat planar surface to contact the floor

~whenever desired and without difficulty.

Turning now to Fig. 5, there is shown-a botiom plan view of the caster assembly 30
constructed in accordance with the present invention and with the glide cup 38 not attached
thereto. .In this Figure, the physical layout of the spherical rollers 36 can be further
explamned. In particular, the main, longitudinal axis of the upstanding stem (not shown in
Fig, 5} 1s at the center point 50 of the caster assembly 30 and the weight of the furmiture is
therefore concentrated along that axis and therefore acting downwardly at about the center
point 50. Also shown are the center points 52 of the spherical rollers 36. Thus, 1t can be
seen that the center points 52 of the spherical rollers 36, in the preferred embodiment, are all
equidistant from the main longitudinal axis of the upstanding stem so that the weight of the
furmiture is equally distributed among the three Spheﬁcal rollers 36 and along the center and
the structura] strength of the caster assembly 30.

Turning next to Figs. 6 and 7, there is shown, respectively, a side cross sectional

view of the caster assembly 30 without the glide cup 38 attached and a side cross sectional
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view with the glide cup 38 attached. The spherical rollers 36 may be provided in

commercially available self-contained cariridges 54 that can be inserted into suitably shaped
holes 56 formed in housing 34. In order to allow the spherical rollers 36 to -.fmd}; rotate
about their center points 52, a plurality of small spherical balls 58 are freely position within
the cariridges 54 and freely movable within an annular recess 59 and which allow the
spherical rollers 36 to be able to rotate in any direction readily and with a minimum of
friction. While a annular recess 59 is shown, the same omni-rotation of the spherical rollers
36 can be accomplished, albeit less efficiently, without the use of the annular recess 59 such
that the small spherical balis 58 are simply located at the upper surface of the spherical
rollers 36. In a still further less efficient construction, the small spherical balls 58 can be
eliminated alto gether. Such mechanisms are readily available commercially including the
spherical rollers contained within a housing with small spherical balls freely floating
intermediate the housing and the spherical rollers 36 to allow the spherical rollers 36 to
freely rotate about their center points in any direction, that is, onmi-directionally.

In Figure 7, the addition of the ghde cup 38 can be seen with the internally facing
ridge 46 locked in position behind the projections 42 so that the glide cup 38 is securely
affixed to the housing 34 and the spherical rollers 36 are covered by the glide cup 38 and out

of operational use.

- Turming now to Fig 8, there is shown a perspective, exploded view of the preferred
embodiment of the caster assembly 70 of the present invention and 1in view of a later more
detailed description of the individual components, a brief descriﬁﬁon of those components
will be initially discussed and new designaﬁon numbers 8ssi-gnéd even though many

components are the same as or similar to the components used in the prior embodiments.

Accordingly, as shown in Fig 8, there is a spindle 72 that, as explained, is used to
affix the caster assembly 70 to the particular piece of furniture. Atop of the spindle 72 is
positioned a bushing 74 that is preferably of a pI.astié material such as polypropylene. The
bushing 74 enables the caster assembly 70 to be inserted into the female opening normally
provided 1n furniture, including bed frames and the structural members that make up beds in
general. The bushing 74 is pressed onto the spindle 72 and is thus held thereto by an

mterference fit. By convention, the components will also be referred to as upper and lower
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threughont and such reference shall be intended to-denote the vpper direction 2s ‘!:awai*d the
piece of furniture and the lower direction to be towards the floor on which the furmi
supported. By that convention, .ﬂw_mfami-the bushing 74 is positioned on the upper portion
of the spindle 72 and the lower portion of the spindle 72 extends through anupper shroud
76 through an opening 78.

‘The lower portion of the spindle 72, when assembled, further passes through a
ocm!bomsﬁformeémastcmhemg& As will be scen, the spindle 72 is in an
interference fit in the central bore 80 such that thc stem hQusmg 82 is pressed on o the

wzﬁs its lower end ﬁttad, | again, in an interference ﬁt_, nto thp bore 84 of aballcup 86, A
plurality of spherical rollers 88 aré fitted within the ball cup 86 by a snap fit as will be
eXplamed and a ph.rahty of smallex balls 90 are located atop of the spherical rollers 88 to aid

Beneath the spherical rollers 88, there is positioned a lower shrond 92 and which is
affixed to the upper shrond 76 by means such as drive screws 94. Finally, as shown in the
Fig, there is a glide cap 96 that is removably affixed to the lower shroud 92 so as to be
easily attached and detached from the lower shroud 92.

Turning now to Fig. 9, taken along with Fig. 8, there is shown a bottom perspective
view of the upper shroud 76 and which has in its interior a plma}zty of locating ribs 98 and
bosses 100 that extend downwardly to receive the drive screws 94 when the Jower shroud
2 is affixed to thﬂ--npper shroud 76. In addition, &s can be seen, there is an annular flange
102 that extends downwardly into the interior of the vpper shrond 76 and which has 2
plurality of slots 104 formed therein. In ihe preferred embodlment, the upper shroud 76 is
formed of a molded plastic material such as polypropylene. ’

With reference to Fig 10, taken along with Fig. 8, there is shown a side cross
sectional view of the stem housing 82, In that Fig. the central bore 80 can be seen through
which the lower portion-of the spindle 72 passes in an interference fit in affixing the spindle
72 to the stem housing 82, As also can be seen, the is a spherical indentation 106 formed in
the lower surface of the stem housing 82 having a predetérmined radius and center point and
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an annular recess 108 extending upwardly from the lower surface of the stem housing 82
and surrounding the spherical indentation 106. As shown, of course, there are Pre.felﬁbly
‘ three spherical indentations 106 that conform to the preferred number of spherical rollers 88
employed in the preferred embodiment. In addition, there is formed in the stem housing 82,
a plurality of upwardly directed bosses 1 10, having internal bores 112, the purpose of which
will be later explained.

Tuming now to Figs. 11 and 12, faken along with Fig. 8, there is shown,
respectively, a top perspective view and a bottom perspective view of the stem ﬁou'sing 82.
In Fig. 11, there can be seen, a plil:rality of ribs 114 extending outwardiy from the centrali
bore 80 and which preferably comprise three ribs 114 wherein the upper edges 116 of such
ribs 114 fit into the slots 104 (Fig. 9) of the upper shroud ‘?6 when the overall caster
assembly 70 is assembled into a completed unit. As further shown in Fig, 11, the upwardly
directed bosses 110 comprise three bosses 110 and the internal bores 112 of those bosses
110 are dimensioned so as o receive the bosses 100 of the upper shroud 76 (Fig. 8), again,
when the overall caster assembly 70 is assembled. Further enlarged bores 118 are formed in
the stem housing 82 along the mtemnal bores 112 in the lower surface of the stem housing 82
(Figs 10 and 12) and are also utilized to allow the overall caster assembly 70 to be
compactly and sturdily assembled together into the completed unit.

Turning now to Figs. 13 and 14, taken along with Fig. 8, there is shown, a top
pers;&ecﬁire vie\‘vv and a bottom perspective view, respectively, of the ball cup §6 of the
presérit mvention. There is thus shown, the bore 84 within which the lower end of the
spindle .72 terminates in an interference fit upon assembly. Surrounding the bore 84 are
openings 120 that, as will be seen, contribute to the overall compactness of the completed
assembly. Three circular flanges 122 extend downwardly from the ball cup 86 and contain
the spherical rollers 88. The internal cavity 124 of those circular flanges 122 is formed in a
generally spherical configuration and includes a circular ridge 126 that is used to contain
those spherical rollers 88 in a snap fit. As seen, with reference to Fig. 13, the upper
peripheral surface 128 surrounding each of the internal cavities 124 is slightly chamfered
mwardly 1n a gently sloping surface leading into the internal cavities 124. Sk ghtly raised

flanges 130 partially surround the upper periphery of the internal cavities 124.
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Tumning to Fig 15, there is shown a side cross sectional view of the ball cup 86 such
that one of the internal cavities 124 can be seen with the internal spherical configurations,
As will be seen, the configuration and the dimensions of the spherical internal cavity 124 as
such that the spherical rollers 88 can simply be snapped into those internal cavities 124 and
retained in that position where the spherical rollers 88 are contained but can freely rotate in

any direction, that is, omni-directionally. In the preferred embodiment , the spherical
rollers 88 are comprised of an acetal plastic material.

Next, in Fig. 16, taken with Fig. 8, there is shown a top perspective view of the
lower shroud 92 and which has its external peripheral surface mate with the external
peripheral surface of the upper shroud 76 to contain the components of the completed caster
assembly 70. In this Fig. the lower shroud 952 includes three bosses 132 that extend
upwardiy and, when* the caster assembly 70 is assembled, the bosses 132 extend through the
openings 130 of the ball cup 86 (Figs. 13 and 14) to contact and fit into the enlarged bores
118 of the stem housing 82 (Figs. 11 and 12), The lower shroud 92 also includes a plurality
(preferably three) of openings 134 having circular flanges 136 that extend upwardly and
through which the circular flanges 122 of the ball cup 86 pass (Fig. 14) in the assembly of

the overall caster assembly 70.

In the lower surface 138 of the lower shroud 92, there is formed a series (three) of
elongated slots 140 having a longitudinal axis forming a circular arc. As can be seen, the
elongated slots 140 comprise a larger width portion 142 and & smaller width pottion 144
about that arced configuration. In addition, there are small projections 145 formed at the
entrance to the smaller width portions 144 that extend slightly into the elongated slots. The
purpose for the elongated slots 140 will become apparent from a discussion of the next
Figures.

Thus, turning to Figs. 17 and 18, taken along with Fig 8, there is shown a top
perspective view and a side view of the glide cap 96 that is used with the present invention.
As explained, the glide cap 96 is designed to be easily affixed to and removed from the
overall caster assembly 70 to convert the caster assembly 70 between its different functions
of action as a roller assembly and a glide assembly, Thus, in Figs. 17 and 18, there is a
lower surface 146 that is generally planar and is adapted to contact the floor when the glide
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cap 96 is installed with the caster assembly 70, A plurality of tabs 148 are molded into the
glide cap 96 and which, itself i preferably a plastic molded polypropylene material. Again,
the preferred number of tabs 148; as shown, is three. At the upper end of the tabs 143, three

d lips 150 that are directed outwardly with respect to the center of the glide cap 96.

are fonmns

Thus, remmmg to Fig. 15;,--takeﬁz-'aldng: with Fig 17 and 18, the interaction of the tabs
148 and the elongated slots 140 can be explained. In affixing the glide cup 96 to the lower
shiroud 92, the tabs 148 align with the larger width portions 142 of the elongated slots 140 in
the Jower surfice 138 of the Tower shroud 92 such that the glide cup 96 can be positioned to
insert those tabs 148 through the ﬁfgﬁ width portions 142. Thereafler, by merely rotating
the glide cup 96, metabs 148 can enter the smaller width portion 144 where the lips 150 are
captured by the lower surface 138 of the lower shroud 92. The smaller width portions 144
prevent the passage of the lips 150 therethrough and thus the glide cup 96 is readily and
 easily retained to the lower shroud 92 so that the caster assembly 70 acts as a glide. Asthe
tabs 148 pass.by the small projections 143, the tabs 148 are effective Iocked into position
and do not readily become detached by normal use of the bed or movement thereof.
Obviously, the removal of the glide cup 96 is just as easily accomplished by a reversal of
the process, that is, the glide cup 96 is rotated to the position where the tabs 148 are in
a‘lifgnmmt with the larger width portions 142 so that the lips 150 can pass through the
elongated slots 140 and the glide cup 96 removed.

Talang Fig. 19, there 15 shown 2 side cross sectional a view of the completed and
assembled oaster assembly 70. In the Fig, therefore, it can be scen that the spherical roilers
88 are fitted into the ball cup 86 and are freely rotatable therein omni-directionally and the
plurality of smaller balls 90 freely move within the annular recess 108 to allow the
movement of the spherical rollers 88, Those smaller balls 90 move over the upper surface of
the spherical rollers and are contained within the area between the spherical rollers' 88 and
the spherical indentations 106 in the stem housing 82. In the assembled form, as shown in
this Fig., therefore the drive screws 94 affix the lower shroud 92 to the upper shroud 76 to
encase all of the components in the overall caster agsembly 70 iﬁ accordance with the
present invention. Alternatively, of course, in the place of drive screws 94, other means

could be used, such as self tapping, thread cutting screws.
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Turning now to Figure 20, there is shown a perspective view of bed rails 60
connecting between a headboard 62 and a footboard 64 and showing a cross member 66.
As can be seen, with the use of bed rails 60, the vertical height of the bed rails 60 above
the floor is not a standard dimension and depends on the height of the legs of the
headboard 62 and the footboard 64. Accordingly the cross member 66 must bave a
support that is adjustable as to height. In such case, a caster assembly 30 is provided that
supports the center of the cross member 66 and is adjustable in height but still has the
advantages as previously explained with respect to mobility and strength of the caster
assembly 30. The cross member 66 may also be of the type that is universally adapted for
use with bed rails and i1s further disclosed in U.S. Patent No. 6,625,827 entitled
UNIVERSAL TENSION SPRING SUPPORT MEMBER FOR BED RAILS OR BED
FRAME.

Thus, tuming to Fig. 21, there is shown a perspective view of a caster assembly 30
that 1s adjustably affixed to the leg extending downwardly from the cross member 66 so
as to contact the floor and provide support to the overall completed bed, Thus, in this
embodiment, the upstanding stem 32 is threaded at 68 and is screwed into a
corresponding internally threaded opening in the leg of the cross member 66. This
embodiment is not, however, the preferred embodiment. The preferred embodiment is to
atfix the caster assembly to the furniture by means of a plastic bushing shown in Fig. 8
that 1s press fiited into the suitable opening in the piece of furniture. As stated, since the
caster has considerable strength, it can be used in place of a conventional glide that is
normally used with such cross members and yet the caster assembly 30 is also mobile and
can readily be moved along a bare wood floor or a carpeted floor without suffering the

breakage problems associated with the use of a normal glide.

Therefore, with the use of the caster assembly of the present invention, the cross
member can be supported with the strength of a standard glide, have the adjustability to
enable the user to adapt the caster assembly to varying heights of the cross member from
the floor and yet have mobility so the completed bed can easily be moved to a different

position within a room.
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* While the present invention has béen set forth in texns of a specific embodinent or
embodiments, it will be understood ‘that the caster assembly herein disclosed may be
modified or altered by those skilled in the art to other configurations. Accordingly, the
inyention is to be broadly construed and limited only by the scope and spirit of the claims
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Claims:

1. A caster assembly for supporting a load asserted by a piece of fauriture positioned
on a generally planar surface, said caster assembly comprising a means to affix said caster
assembly to a piece of furniture, said caster assembly having at least one roller adapted to
contact the generally planar surface for supporting said caster assembly, said at least one
roller being freely rotatable to allow movement of the piece of furniture, and a glide cup
adapted to be readily attached to said caster assembly to cover said at least one roller, said
glide cup having an effective flat, planar surface adapted to contact the generally planar

surface support of said caster assembly.

2. A caster assembly as defined in claim 1 wherein said at least one roller comprises

three spherical roilers.

3, A caster assembly as defined in claim 1 wherein said means to affix said caster
assembly to a piece of fumniture comprises an upstanding stem adapted to interfit mnto an

opening in the piece of furniture.

4. A caster assembly as defined in claim 1 wherein said means to affix said caster
assembly to a piece of furniture comprises a flange adapted to be athixed to said piece of

farmiture.

5. A caster assembly as defined in claim 2 wherein said caster assembly includes a
housing containing said spherical rollers, said housing having a lower perimeter having a
plurality of projections and said glide cup having an upstanding flange having

interlocking means to readily be attached and detached from said projections.

0. A caster assembly as defined in claim 5 wherein said interlocking means on said
glide cup further comprises an inwardly facing ridge formed on said upstanding flange,
said inwardly facing ridge having a plurality of recesses adapted to allow said projections
to fit through said recesses whereby rotation of said glide cup attaches said glide cup to

said housing.
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7. A caster assembly as defined in claim 2 wherein said caster assembly has a lower
surface having a plurality of arced elongated slots and wherein said ghde includes a plural

of upstanding tabs adapted to fit into and be retained within said elongated slots.

8. A caster assembly as defined in claim 7 wherein said arced elongated slots

comprise portions of larger widths and portions of smaller widths.

9. A caster assembly as defined in claim 8 wherein said glide is affixed to said lower
surface by inserting said tabs in said larger width portions and rotating said glide to

position said tabs in said smaller width portions.

10. A caster assembly as defined in claim 9 wherein said arced slots include
projections inwardly disposed and adapted to retain said tabs in said smaller portions of

said arced slots.

11. A caster assembly adapted to be affixed to and support the weight of a piece of
furniture on a generally planar surface, said caster assembly comprising a housing, at
least one roller rotatably affixed to said housing, said caster assembly further mcluding a
generally flat glide removably affixed to said housing and adapted to underlie said at least
one roller, said glide having a flat planar surface contacting said generally planar surface

to support said piece of furniture.

12. A caster assembly as defined in claim 11 wherein said at least one roller comprises

three spherical rollers.

13. A caster assembly as defined in claim 12 wherein said caster assembly further
includes a plurality of spherical balls located imntermediate said housing and said sphencal

rollers to allow said rollers to freely rotate about a centerpoint.

14. A caster assembly as defined in claim 13 wherein said housing of the caster
assembly has at least one projection extending outwardly from the lower penimeter and
said slide has an upstanding flange having an intemally facing ridge, said ndge having at
least one recess, said at least one recess and said at least one projection being sized so as

to be aligned with each other {o interfit said slide onto said housing such that rotation of
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said slide creates a misalignment and secures the glide to the housing of the caster

assembly.

15. A caster-assembly as defined in claim 14 wherein said at least one projection and

said at least one recess comprise a plurality of projections and a plurality of recesses.
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