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(57) Abstract: A storage system and a refrigeration appliance including the stor-
age system for storing food items in a temperature-controlled environment are
provided. The storage system includes at least one rail (32) with at least one elon-
gated main portion extending along the width of the refrigerator door (16) and
two support arms (46) on each side of the elongated main portion, and a plurality
of detachable storage bins (30). The two suppotrt arms (46) attach the rail (32) to
at least one mounting structure (49) of a plurality of mounting structures formed
within the liner panel (28) and spaced vertically along the height of the interior
of the refrigerator door. The storage bin (30) has an arm extending from a rear
surface of the bin and configured to be placed between the rail (32) and the liner
panel (28) when the bin is placed in a storage position.
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DOOR STORAGE BIN ASSEMBLY FOR A REFRIGERATOR

FIELD OF INVENTION

[0001] The following description relates generally to a refrigeration appliance, and
more specifically to a door storage bin assembly conversion kit that allows the user to
upgrade a refrigerator unit from a fixed door bin system to a new modular and customizable

Flex-store door storage bin assembly system.

BACKGROUND OF INVENTION

[0002] Refrigeration appliances, such as domestic refrigerators, have one or more
doors providing access to items stored within the fresh food and the freezer compartments.
Refrigerator doors typically include shelves or bins mounted to the interior of the door.
Storage bins may be used for specific purposes, such as storing dairy products in various
small containers or accommodating milk or juice jugs in large trays or containers.

[0003] Removable storage bins have become popular, as they allow the consumer to
maximize the use of available storage space in the refrigeration compartments by positioning
storage bins in different arrangements that best accommodate storing a variety of stored
items, clean the bins, and provide an unobstructed view of and easy access to the items.
Mounting supports, such as frames, ribs, or other retaining structures may be formed in the
refrigerator door liner for attaching rails capable of supporting removable storage bins by

way of clips, hooks, or similar attaching elements.

[0004] The known removable bin configurations do not always allow complete
utilization of the available storage space in the refrigerator doors. For example, one side of a
rail may accommodate a large bin while the other side of the rail may remain unused because
there is insufficient rail space or a solid support structure to securely retain additional bins on
the unused side of the rail. In addition, consumers often store in the refrigerator items with
different sizes and shapes depending on changing weather, availability of seasonal food
items, varying diet requirements, or other personal preferences. The various items may
require different bins. However, existing storage bins systems often do not accommodate
these changing storage requirements. Therefore, it is desirable to provide a flexible
removable storage bin system that would allow consumers to completely utilize the available

storage space on the refrigerator doors when the consumers’ storage needs change.
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SUMMARY

[0005] The present invention provides a flexible storage conversion kit that allows the
user to upgrade any refrigerator unit from a fixed door bin system to a new storage system

depending on the user’s requirements.

[0006] A refrigerator door storage bin assembly system comprises a refrigerator door
comprising a liner panel and a storage space with an opposed pair of side walls. A plurality
of mounting structures are formed within the liner panel to extend outwardly from each of the
pair of side walls, and corresponding horizontally aligned pairs of the mounting structures
spaced vertically along a height of an interior of the refrigerator door. A plurality of rails are
provided, each rail including at least one elongated main portion extending in a generally
horizontal direction along a width of the door and two support arms on each side of the at
least one elongated main portion, each of said two support arms being configured to attach to
at least one of the corresponding horizontally aligned pairs of said plurality of mounting
structures. A plurality of detachable storage bins are provided, each storage bin comprising a
container and at least one fastener located in a rear top portion of the storage bin. Said at
least one fastener is configured to attach the storage bin to the at least one elongated main
portion of at least one rail and allow at least one storage bin to slide laterally in a plurality of

positions along a width of the at least one rail.

[0007] A refrigeration appliance comprises at least one compartment for storing items
in a refrigerated environment and a refrigeration system for providing a cooling effect within
the compartment. At least one door is attached to the refrigeration appliance and provides
access to the at least one compartment, wherein the door comprises a liner panel with an
opposed pair of side walls and a door storage bin assembly system. The door storage bin
assembly system comprises a plurality of mounting structures formed within the liner panel
to extend outwardly from each of the pair of side walls and corresponding horizontally
aligned pairs of the mounting structures spaced vertically along a height of an interior of the
refrigerator door. A plurality of rails is provided, each rail including at least one elongated
main portion extending in a generally horizontal direction along a width of the door and two
support arms on each side of the at least one elongated main portion, each of said two support
arms being configured to attach to at least one of the corresponding horizontally aligned pairs
of said plurality of mounting structures. A plurality of detachable storage bins is provided,

each storage bin comprising a container, and at least one fastener located in a rear top portion
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of the storage bin. Said at least one fastener is configured to attach the storage bin to the at
least one elongated main portion of at least one rail and allow at least one storage bin to slide

laterally in a plurality of positions along a width of the at least one rail.

[0008] Other features and aspects may be apparent from the following detailed

description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The foregoing and other aspects of the present disclosure will become
apparent to those skilled in the art to which the present disclosure relates upon reading the

following description with reference to the accompanying drawings, in which:

[0010] FIG. 1 illustrates a schematic front view of a refrigerator including an example

storage bin system in accordance with aspects of the present disclosure;

[0011] FIG. 2 is a schematic view of an example refrigerator in accordance with

aspects of the present disclosure;

[0012] FIG. 3 is a perspective view of an example rail, which is part of the storage bin

system, according to an embodiment;

[0013] FIGs. 4a-4c¢ illustrate the example rail shown in FIG. 3, which is mounted to a

door of a refrigerator, according to an embodiment;

[0014] FIG. SA illustrates a perspective view of a double rail, according to an

embodiment

[0015] FIG. 5B illustrates a schematic view of the double rail mounted to a door of a

refrigerator, according to an embodiment;
[0016] FIG. 6 is a schematic view of a double rail, according to another embodiment;

[0017] FIG. 7 is a perspective view of a bin in a storage position engaged with the rail
and liner panel,

[0018] FIG. 8 is a side view of the bin of FIG. 7 showing an arm and a foot;

[0019] FIG. 9 is a side view of the bin of FIG. 8 showing detail of the arm; and

[0020] FIG. 10 is a view of the door of FIG. 1 including one example arrangement of
storage rails and bins.

[0021] Throughout the drawings and the detailed description, unless otherwise

described, the same drawing reference numerals will be understood to refer to the same
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elements, features, and structures. The relative size and depiction of these elements may be

exaggerated for clarity, illustration, and convenience.

DETAILED DESCRIPTION

[0022] Example embodiments that incorporate one or more aspects of the apparatus
and methodology are described and illustrated in the drawings. These illustrated examples
are not intended to be a limitation on the present disclosure. For example, one or more
aspects of the disclosed embodiments can be utilized in other embodiments and even other
types of devices. Moreover, certain terminology is used herein for convenience only and is

not to be taken as a limitation.

[0023] FIG. 1 depicts a schematic view of a refrigeration appliance, such as
refrigerator 10, including a schematic depiction of an example storage system 14 in
accordance with aspects of the present invention. It is to be appreciated that the view of FIG.
1 omits some detail of the storage system 14 for simplicity. The refrigerator 10 can include a
door 16 which provides access to a compartment 18 which can include a refrigerator
compartment, a freezer compartment, or any other type of compartment. For example, the
compartment 18 can be configured for storing food items in a temperature-controlled

environment having a target temperature.

[0024] FIG. 1 illustrates only one compartment 18 of the refrigerator 10. However,
as shown in FIG. 2, the refrigerator 10 can further include a side by side fresh food
compartment 18 and a freezer compartment 19, for example. In further examples, the
refrigerator 10 can be a so-called French door bottom mount freezer assembly. A French
door bottom mount freezer assembly can include a fresh food compartment 18 provided at an
upper portion of the refrigerator 10 while the freezer compartment 19 is provided at a bottom
portion and underneath the fresh food compartment 18. Of course, in some cases, the freezer
compartment 19 may be located above the fresh food compartment 18 (i.e., a top mount
refrigerator). In a further example, the refrigerator 10 could include either of the fresh food
compartment 18 or the freezer compartment 19 positioned laterally on top of the other of the
fresh food compartment 18 or freezer compartment 19. In further examples, the refrigerator
10 could be provided with multiple compartments or with compartments located above and/or
laterally with respect to one another. In yet another example, the refrigerator 10 may include

only a freezer compartment 19 provided without a fresh food compartment 18, or vice-versa.
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[0025] Whatever arrangement of the freezer compartment 19 and the fresh food
compartment 18 may be employed, typically, separate access doors are provided for the
refrigerated compartments so that either compartment may be accessed without exposing the
other compartment to the ambient air. For example, a door 17 provides access to the freezer
compartment 19, and a separate door 16 provides access to the fresh food compartment 18 of
the refrigerator 10. Although the embodiments described in detail below, and shown in the
figures are a side by side configuration of a refrigerator with a fresh food compartment and a
freezer compartment, the refrigerator can have any desired configuration including at least
one compartment for storing food items, at least one door for closing the compartment(s), and
a flexible storage bin system, without departing from the scope of the present invention.
Accordingly, it is to be appreciated that the refrigerator 10 shown in FIG. 1 comprises only

one possible example, as any number of designs and configurations are contemplated.

[0026] Turning back to the shown example of FIG. 1, the refrigerator 2 includes a
fresh food compartment 18. The fresh food compartment 18 defines a substantially hollow
interior portion and may include shelves, drawers, or the like. The door 16 can include a
plurality of interior walls, such as a rear wall 20, a right side wall 24, and a left side wall 26.
In one example, the rear wall 20, the right wall 24, and the left wall 26 can all be portions of
one unitary door liner component such as liner panel 28. While not shown, the refrigerator
10 can include a refrigeration system for providing a cooling effect to the compartment 18. It
is to be appreciated that the fresh food compartment 18 shown in FIG. 1 is somewhat
generically depicted, as the fresh food compartment 18 can include any number of shelves,

drawers, bins, etc.

[0027] The storage system 14 can be configured to be mounted to the door 16 of the
refrigerator 10. The storage system 14 is configured to enable selective horizontal sliding of
at least one bin 30 along a plurality of locations on at least one rail 32 mounted on the interior
of the door 16. FIG. 1 shows a number of storage systems 14 at various elevations of the
door 16. The storage system includes multiple rails 32 and bins 30.

[0028] FIG. 3 shows a perspective view of the rail 32 in one example of the subject
invention. Conventional rails were rigidly fixed to the interior of the refrigerator door and
were not removable or adjustable. However, in the instant application as described herein,
the new rails are customizable and adjustable vertically along the refrigerator door interior.
In this example, the rail 32 is a “U”-shaped rail that includes an elongated straight

substantially horizontal main rail 34 for supporting various hanging baskets, containers, etc.
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The number, type, and arrangement of the hanging items can be customized by the user. The
rail 32 further includes a top surface 36, a substantially vertical portion 38, which may
include one or more, such as two, stepped vertical segments (as illustrated in FIG. 3), and a
rear-facing surface 40. The rail 32 also includes two short support arms 46 located on
opposite ends of the main rail 34. Each support arm 46 includes on its exterior surface a
female molded recess 47. The main rail 34 and the two short support arms 46 can be
integrally molded together as a single monolithic unit, such as a molded plastic, that forms
the rail 32. The rail 32 can be formed of polypropylene, polycarbonate, or other resilient
plastic material (e.g., an injection molded plastic), such as a thermoplastic polymer like
Acrylonitrile butadiene styrene (ABS) plastic, for example. However, embodiments are not

limited thereto and any suitable material can be used to form the rail 32.

[0029] Turning to FIGs. 4a-4c, the refrigerator door 16 has a number of male
projections 49, also referred to as mounting lugs, arranged along the vertical length of the
door 16. Corresponding horizontally aligned pairs of the mounting structures 49 are spaced
vertically along a height of an interior of the refrigerator door. The mounting structures 49
engage the rail 32 by connecting the corresponding female molded recess 47 on each of the
two short support arms 46 to a corresponding male projection 49 formed on the interior of the
refrigerator door 16. Preferably, each of said two support arms 46 are configured to attach to
at least one of the corresponding horizontally aligned pairs of said plurality of mounting
structures 49, and thereby securely support the rail 32 across the door in a horizontally level
manner. The male projections 49 have shapes complementary to the shapes of the female
molded recesses 47, such that the male projections 49 engage in a tight and stable locking
manner, e.g., form a snap-fit connection, with the female molded recesses 47 to prevent
shaking and rocking of the rail 32. Each of the male projections 49 extends outwardly from
the surface of the inner liner 28 on one side of the door 16 in the lateral direction toward a
corresponding male projection 49 on the other side of the door 16. Preferably, the two
support arms 46 are resiliently attached to the main rail 34 so that they will “snap-fit” onto
the male projections 49 formed within the refrigerator door 16. The user can select the exact
height of the rail 32 by placing the rail between any two male projections 49 within the width
of the door 16 at the preferred, selected height. Although described as the mounting
structures 49 being male and the support arms having female recesses 47, it is contemplated
that these could be reversed whereby the door liner includes the female recesses and the rail

includes the male mounting structures. It could also be keyed whereby one end of the rail has
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a female recess and the other end of the rail has a male projection, with corresponding
features on the door liner, so that the rail can only be installed in a single orientation upon the

door.

[0030] FIGS. SA-5B show a perspective view and a cross-sectional view of a second
embodiment of the rail 32 in another example of the subject invention. In this example, the
rail 32 is again a “U”-shaped straight rail (as previously shown in FIG. 3). However, the rail
32 shown in FIGS. SA-5B includes two elongated substantially horizontal main rails 34a and
34b separated vertically from each other and substantially parallel to each other in the vertical
direction relative to the bottom of the refrigerator door 16. It is contemplated that the rail 32
could include a plurality of rails greater than the two shown, with the balance of the device
being suitably enlarged to accommodate. Each of the horizontal main rails 34a and 34b can
support various hanging baskets, containers, etc. The two elongated main rails 34a and 34b
are integrally molded to each other and form a single monolithic unit that extends in the form
of a single rail 32 along the width of the refrigerator door 16. Each horizontal main rail 34a,
34b includes a top horizontal surface 36a, 36b; a bottom horizontal surface 37a, 37b; a front-
facing surface 38a, 38b; and a rear-facing surface 40a, 40b. Optionally, due to manufacturing
processes with plastic molding, the bottom horizontal surface 37b of the lower rail 34b may
be partially or completely eliminated (shown schematically in FIG. 5B). That is, the bottom
horizontal surface 37b could either completely removed whereby the rail 34b is secured at
each end to the support arms 46 (see FIG. 5A), or could partially extend (see FIG. 5B) with
one or more holes therethrough, preferably periodically, to facilitate injection molding
release. In yet another example, not shown, the bottom horizontal surface 37b could be
continuous if one or more holes is provided in either or both of the rear-facing surfaces 40a,
40b. As shown, the rear-facing surface 40a, 40b can be defined by a common vertical wall
extending between and connecting the two elongated main rails 34a and 34b. The bottom
horizontal surfaces 37a, 37b have larger widths than the top horizontal surfaces 36a, 36b in
order to provide a spacing gap to attach the bins 30 thereto, as will be described later herein.
In other words, the bottom horizontal surfaces 37a, 37b extend all the way against and/or into
the liner 28, while the top horizontal surfaces 36a, 36b extend to a lesser depth and leave a
gap between the liner 28 and the rail 32, thereby providing space for a hook or other
attachment structure of a bin (as described below). Of course, as noted above, the bottom

horizontal surface 37b of the lower rail 34b may be partially or completely omitted.
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[0031] As further shown in FIGS. SA-5B, two short support arms 46 (similar to those
shown in FIG. 3, but only one of the support arms 46 is shown in FIG. 5B) are provided on
both sides of the rail 32, such that each of the two short support arms 46 interconnects the
two main rails 34a and 34b. In other words, each rail 32 shown in FIGS. 5A-5B has two
main rails 34a and 34b, and two short support arms 46 on each lateral side of the two main
rails 34a and 34b.

[0032] In addition, similarly to the example shown in FIG. 3, each support arm 46
includes on its exterior surface at least one female molded recess 47 (examples shown
schematically in broken lines in FIG. 5B) which is configured to interface and securely lock
with at least one corresponding male projection 49 (shown with dotted lines in FIG. 5B and
previously illustrated in FIGs. 4a-4c) formed on the interior of the refrigerator door 16.

[0033] Optionally, in the example illustrated in FIGS. 5A-5B, the support arms 46
can include two vertically positioned female molded recesses 47 (schematically shown in
FIG. 5B), each of which is configured to interface and securely lock with two corresponding
male projections 49. Such configuration with two main rails 34a and 34b, and two female
molded recesses 47 interlocking with two corresponding male projections 49, provides
additional support for the rail 32 and allows the user to attach heaver bins, without the danger
of bending one of the main rails or unsnapping one of the female molded recesses 47 from its
corresponding male projection 49, and completely detaching the rail 32 from the door 16.
The rail 32 can be made of polypropylene, polycarbonate, or other resilient plastic material
(e.g., an injection molded plastic), such as a thermoplastic polymer like Acrylonitrile
butadiene styrene (ABS), for example. Optionally, the support arms 46 can include a single,
vertically elongated female molded recess that can accept two projections 49.

[0034] The double-rail 32 shown in FIGS. 5A-5B allows the consumer to attach a
large bin on one side of the rail 32 and provides the option of attaching a smaller (e.g., with a
shorter height) bin on the other side of the rail 32, thereby allowing more efficient utilization
of the storage space on the rail 32, as well as of the storage space on the door 16. In addition,
because two separate main rails 34a and 34b are provided on the rail 32, the rail 32 also
provides a solid support structure to securely retain multiple bins throughout the entire lateral
length of the rail 32.

[0035] In one embodiment, the double-rail 32 shown in FIGS. 5A-5B can optionally
be placed in a locking position within a complementary rectangular-shaped recess pocket 50
formed within and recessed a distance below the major surface of the refrigerator door liner

panel 28. For example, the recessed pocket 50 of the liner panel 28 can include a bottom wall
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51 which partially defines the recess pocket 50, which is open on one side to the
compartment 18. The bottom portion 44 of the rail 32 can rest on the bottom wall 51 such
that the bottom wall 51 provides support to the rail 32 and prevents movement of the rail 32,
particularly when the rail 32 is loaded with bins or other storage structures. The recess
pocket 50 may have a depth corresponding (e.g., equal) to the thickness of the rear wall of the
rail 32 and a height corresponding (e.g., equal) to the height of the rail 32 (for example, to
accommodate the common vertical wall that defines the rear-facing surface 40a, 40b). It is
also to be appreciated that the rail 32 can be positioned such that only a small portion of the
rail 32 (such as the attachment portion for the bin) may extend from the cavity 94 into the
compartment 18. In this manner, the rail 32 will not needlessly occupy storage space within
the compartment 18. In one embodiment, some or all of the leading edge of the bottom wall
51 of the recessed pocket 50 can define an upturned lip that captures and inhibits removal of
the rail 32 from the pocket 50. The upturned lip can extend along the entire width of the
bottom wall 51, or may only extend along portions thereof, and may even define a pattern of
upturned lips. Optionally, the top wall of the recessed pocket 50 may likewise include a
corresponding downturned lip (either a single or multiple lip(s)). During installation, the rail
32 can be snap-fit past the edge lip(s) into the recessed pocket 50 and retained therein by
engagement with such lip(s). Alternatively, the rail 32 may be supported directly against the
liner without the use of a pocket 50.

[0036] FIG. 6 shows another example of the rail 32, according to another
embodiment of the subject invention. In this example, the rail 32 is again a “U”-shaped
straight rail (as previously shown in FIG. 3 and FIGS. 5A-5B) with two elongated
substantially horizontal main rails 34a and 34b, which are substantially parallel to each other.
However, the two main rails 34a and 34b are now provided on the same vertical location and
are substantially parallel to each other in the horizontal direction relative to the bottom of the
refrigerator door 16. In other words, in this embodiment, one of the two main rails 34a is
positioned behind the other main rail 34b. One main rail 34a (i.e., the outer rail) will be in
abutment with the liner of the door, while the other main rail 34b (i.e., the inner rail) can
support various hanging baskets, containers, etc. The top horizontal surface 36b of main rail
34b can curve and/or extend a distance towards the other main rail 34a thereby providing
space and mating structure for a hook or other attachment structure of a bin (as described
herein and generally similar to that of FIG. 5B). The two elongated main rails 34a and 34b
are integrally molded to each other and form as a single monolithic unit that extends in the

form of a single rail 32 along the width of the refrigerator door 16. As further shown in FIG.
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6, two short support arms 46 are provided on both sides of the rail 32, such that each of the
two short support arms 46 interconnects the two main rails 34a and 34b. That is, the rail 32
shown in FIG. 6 has two main rails 34a and 34b, and two short support arms 46 on each
lateral side of the two main rails 34a and 34b.

[0037] In addition, similarly to the example shown in FIG. 3, each support arm 46
includes on its exterior surface at least one female molded recess 47, which is configured to
interface and securely lock with at least one corresponding male projection 49 (illustrated in
FIGS. 4a-4c) formed on the interior of the refrigerator door 16. In the example illustrated in
FIG. 6, each of the support arms 46 include only one female molded recess 47, which is
configured to interface and securely lock with one corresponding male projection 49.
Optionally, the support arms 46 can include a single, vertically elongated female molded
recess that can accept two projections 49, which can increase the weight loading capacity of
the rail. The rail 32 can be made of polypropylene, polycarbonate, or other resilient plastic
material (e.g., an injection molded plastic), such as a thermoplastic polymer like Acrylonitrile
butadiene styrene (ABS), for example.

[0038] In one embodiment, the double-rail 32 shown in FIG. 6 can be placed in a
locking position within a complementary rectangular-shaped recess pocket formed within the
refrigerator door liner panel, similarly to the embodiment shown in FIG. 5B.

[0039] FIG. 7 is a side view of a bin 30, which is part of the storage system 14. The
bin 30 can be used for storing food items in a temperature-controlled environment, such as
the refrigerator compartment 18. The bin 30 can include a substantially-horizontal platform
96 used as a support surface for supporting various objects, such as items that will be stored
in the bin 30. The platform 96 can be made of plastic, glass, wire, or any other suitable rigid
material. For example, the platform 96 can be a substantially continuous flat support surface.
The platform 96 can be coupled to a plurality of upwardly-extending walls 98 to form an
open container configured to receive various objects such as food items.

[0040] The plurality of walls 98 can upwardly extend from the perimeter of the
platform 96 to form a partially enclosed volume. In one example, four walls 98 can extend
from the platform 96, and the walls 98 can include various curves, undulations, etc. to
correspond to any number of perimeter shapes of the platform 96. In another example, the
wall 98 facing a user on the exterior of the refrigerator can be shorter than the remaining
walls in order to improve access to the space within the bin 30 and limit necessary lifting
required to insert and/or remove objects to and from the bin 30. In a more particular

example, the bin 30 may not have a wall facing the user.
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[0041] The bin 30 can also include at least one foot 100 extending from a rear
surface 104 of the bin 30. The foot 100 contacts the liner panel 28 when the bin 30 is placed
into a storage position as shown in FIG. 7. The foot (feet) 100 can help maintain the platform
96 in a substantially horizontal position. In one example, the foot 100 can also provide
friction between the foot 100 and the liner panel 28 to help limit side to side movement of the
bin 30 as will be described below. It is to be appreciated that the foot 100, walls 98, and the
platform 96 can be made of essentially the same material, for example, plastic, glass, wire, or
any other suitable rigid material such as a polystyrene composition. In another example, the
foot 100 and walls 98 can be molded together with the platform 96 such that the platform 96,
the walls 98, and the foot 100 are constructed of one unitary piece.

[0042] The attachment of the storage bin 30 to the rail 32 may be achieved using any
type of mounting member having a shape that would correspond to the shape of the rail 32.
For example, as illustrated in FIG. 8, the bin 30 can include an arm 106 extending from a rear
surface 104 of the bin 30. The arm 106 can be of any suitable shape or orientation including
planar configurations, arcuate configurations such as a hook, etc. In the shown example of
FIG. 8, the arm 106 can include a substantially horizontal first arm portion 107 extending
from a rear surface 104 of the bin 30. While the first arm portion 107 is shown extending
from the rear surface 104 at the upper most portion of the rear surface 104, the first arm
portion 107 can be placed at any suitable location. The arm 106 can also include a
substantially vertical second arm portion 108 extending downward from the first arm portion
107. The second arm portion 108 is configured to be placed between the rail 32 and the liner
panel 28 (best seen in FIG. 9) when the bin 30 is placed in a storage position as shown in
FIG. 6. The second arm portion 108 can further include a substantially horizontal second
protrusion 110 on a front-facing surface 116 of the second arm portion 108.

[0043] FIG. 9 shows a cross-section detail of a structure included on the bin 30
interacting with the structure of the rail 32. The bin 30 is shown in a storage position
including the second arm portion 108 placed between the rail 32 and the liner panel 28. In
one example, the first protrusion 76 and the second protrusion 110 are configured to interact
with each other. As shown in FIG. 9, a distal end of the second protrusion 110 is relatively
close to and/or contacts the front-facing surface 116 of the second arm portion 108. This
proximity between the first protrusion 76 and the second protrusion 110 create a physical
interference when the bin 30 is placed in or removed from the storage position shown in FIG.

9.
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[0044] This physical interference helps prevent unintentional removal of the bin 30
from engagement with the rail 32. This physical interference can be overcome by application
of a relatively small amount of force placed upon the bin 30. When the bin 30 is in the
storage position, an adequate amount of force in the upward direction will elastically deform
one or both of the first arm portion 107 and the second arm portion 108 such that the first
protrusion 76 and the second protrusion 110 pass each other. This enables the bin 30 to be
removed from engagement with the rail 32, after which the first arm portion 107 and the
second arm portion 108 return to their original shape/position. Similarly, engagement of the
bin 30 with the rail 32 require an adequate amount of downward force to elastically deform
one or both of the first arm portion 107 and the second arm portion 108 such that the first
protrusion 76 and the second protrusion 110 pass each other. After the first protrusion 76 and
the second protrusion 110 pass each other, the first arm portion 107 and the second arm
portion 108 return to their original shape/position and the second arm portion 108 is located
between the rail 32 and the liner panel 28. As such, the bin 30 is placed in the storage
position.

[0045] Additionally, the bottom surface 118 of the first arm portion 107 contacts the
top surface 36 of the rail 32. This contact interaction provides friction force that can
overcome a tendency of the bin 30 to slide from side-to-side when the door 16 is opened and
closed. In one example, the materials of the first arm portion 107 of the bin 30 and the top
surface 36 of the rail 32 can be selected to give rise to a particular desired coefficient of static
friction between the bin 30 and the rail 32. As previously discussed, the bin 30 can be
constructed of the polystyrene and the rail 32 can be constructed of ABS plastic. As shown
in FIG. 9, contact can optionally be maintained between the bin 30 and the rail 32 in other
locations as well. As shown in FIG. 7, the feet 100 can also contribute to the friction force
between the bin 30 and the rail 32.

[0046] Turning to FIG. 10, an interior view the door 16 is shown with a plurality of
bins 30 engaged with a plurality of rails 32. As shown, the bins 30 can include a width that is
less than the full width of the rail 32. As such, each bin 30 may be selectively moved from
side-to-side along the rail 32. The lower-most bin 30 in this example extends across
substantially the entire available width between the right wall 24 and the left wall 26, though
it is appreciated that the width of the bin 30 can be varied in any of the example bins 30 as
shown in the upper bins 30. The middle example bins 30 illustrate a regular bin on the right-
hand side that is supported by the upper rail 34a, and a short-height bin on the left-hand side
that is supported by the lower rail 34b. The use of a short-height bin permits the storage of
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extra tall items in the same location upon the door without contacting an upper bin, such as
tall beverage bottles or the like. It is further contemplated that other refrigerator structures
(i.e., shelves, baskets, water dispenser, ice dispenser, etc.) can be mounted directly upon the
door via the mounting projections 49 without using the rails 32. In this manner, the door may
contain various bins 30 mounted on the rails 32 described herein, in combination with other
directly mounted refrigerator structure to increase the storage flexibility of the door.

[0047] Turning back to FIG. 9, when the user chooses to move one or more bins 30
from side-to-side on the rail 32, the friction between the rail 32 and the bin 30 must be
overcome. In such a situation, the user can apply an upward force to the bin 30 of lesser
magnitude than the previously described force required to remove the bin 30 from the storage
position. This force lifts the bottom surface 118 of the first arm 107 a relatively short
distance away from the top surface 36 of the rail 32 to reduce the friction force between the
bin 30 and the rail 32. In this position, the first protrusion 76 and the second protrusion 110
have not passed each other, and contact between the two can supply a tactile indication to the
user that the bin 30 is lifted away from the rail 32 to a satisfactory distance for side-to-side
motion. Then, the user applies an additional force in a lateral direction to move the bin 30
sideways. Once the bin 30 is in a desired location, the user can remove both forces, at which
time, the bottom surface 118 of the first arm 107 contacts the top surface 36 of the rail 32,
and the bin is returned to a storage position. It is to be appreciated that the bins 30 can be
positioned along a plurality of locations, and the bin 30 position is not limited by discrete
locations such as individual bin or shelf mounts located on the door 16 or the liner panel 28.

[0048] The described storage system and refrigeration appliance include several
advantages. The above described liner panel provides the user with flexibility to arrange
storage components within the refrigerator by using double or single rails configured to
accommodate bins with different dimensions and weights, depending on the user’s current
needs and preferences. At the same time, the described storage system does not require
additional mechanical fasteners to attach the rail to the liner panel, as it allows for an easy
“snap-fit” assembly of the necessary rails. Another advantage of the described storage
system is an improved resistance to rail break-away or separation of the rails from the liner

panel under heavy load conditions.

[0049] Any combination of attaching, removing, or reattaching of the components of
the storage bin assembly system is contemplated herein. For example, a consumer may wish

to remove some or all storage components from the door or the compartment to, for example,
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clean the storage compartment and/or the interior of the refrigerator. In another example, the
consumer may wish to organize the storage compartments in an arrangement that would
accommodate an item of large or odd size. It is to be understood that the interchangeability
of the storage components with the storage bin assembly system provides consumers
flexibility when arranging and organizing the contents of their refrigerator. Further, one or
more storage bins may be attached to the storage bin assembly system. The storage bins may
be substantially similar, such as identical, or may be of varying shapes and sizes to

accommodate different items to be stored in the storage components.

[0050] Many other example embodiments can be provided through various
combinations of the above described features. Although the embodiments described
hereinabove use specific examples and alternatives, it will be understood by those skilled in
the art that various additional alternatives may be used and equivalents may be substituted for
elements and/or steps described herein, without necessarily deviating from the intended scope
of the application. Modifications may be desirable to adapt the embodiments to a particular
situation or to particular needs without departing from the intended scope of the application.
It is intended that the application not be limited to the particular example implementations
and example embodiments described herein, but that the claims be given their broadest
reasonable interpretation to cover all novel and non-obvious embodiments, literal or

equivalent, disclosed or not, covered thereby.
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WHAT IS CLAIMED IS:

A refrigerator door storage bin assembly system comprising:

a refrigerator door comprising a liner panel with an opposed pair of side walls;

a plurality of mounting structures formed within the liner panel to extend
outwardly from each of the pair of side walls, and corresponding horizontally aligned
pairs of the mounting structures spaced vertically along a height of an interior of the
refrigerator door;

a plurality of rails, each rail including at least one elongated main portion
extending in a generally horizontal direction along a width of the door and two
support arms on each side of the at least one elongated main portion, each of said two
support arms being configured to attach to at least one of the corresponding
horizontally aligned pairs of said plurality of mounting structures; and

a plurality of detachable storage bins, each storage bin comprising:

a container, and

at least one fastener located in a rear top portion of the storage bin, said
at least one fastener being configured to attach the storage bin to the at least
one elongated main portion of at least one rail and allow at least one storage
bin to slide laterally in a plurality of positions along a width of the at least one

rail.

The refrigerator door storage bin assembly system according to claim 1, wherein at
least one rail comprises at least two mutually attached elongated main portions and
common two support arms on each side of the at least two mutually attached
elongated main portions, each of said two support arms being configured to attach to

at least two of the plurality of mounting structures.

The refrigerator door storage bin assembly system according to claim 2, wherein the
at least two mutually attached elongated main portions are separated from, and
parallel to, each other in a vertical direction relative to a bottom of the refrigerator

door.

The refrigerator door storage bin assembly system according to claim 2, wherein the

at least two mutually attached elongated main portions are separated from, and
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parallel to, each other in the horizontal direction relative to a bottom of the

refrigerator door.

The refrigerator door storage bin assembly system according to claim 1, wherein each
of the plurality of mounting structures is formed as a projection extending outwardly

and laterally from a surface of the liner panel.

The refrigerator door storage bin assembly system according to claim 1, wherein at
least one of the plurality of detachable storage bins has a width that is less than a full
width of at least one of the plurality of rails, such that the at least one of the plurality
of detachable storage bins may be selectively moved from side to side along the at

least one of the plurality of rails.

The refrigerator door storage bin assembly system according to claim 1, wherein at

least one of the plurality of detachable storage bins comprises an arm extending from
a rear surface of the bin, wherein at least a portion of the arm is placed between the at
least one elongated main portion of the rail and the liner panel when the bin is placed

in a storage position.

The refrigerator door storage bin assembly system according to claim 1, wherein said
at least one of the plurality of mounting structures comprises at least one projection

extending from a surface of the liner panel.

The refrigerator door storage bin assembly system according to claim 1, wherein the
bin includes an arm extending from a rear surface of the bin, wherein at least a portion
of the arm 1s placed between the rail and the liner panel when the bin is placed in a

storage position.
The refrigerator door storage bin assembly system according to claim 9, wherein the

bin includes at least one foot extending from the rear surface of the bin which contacts

the liner panel when the bin is placed into the storage position.

16



WO 2019/113403 PCT/US2018/064394

11. The refrigerator door storage bin assembly system according to claim 1, wherein at
least one of the plurality of rails is configured to be mounted within a recess pocket

formed in the liner panel of the refrigerator door.

12. The refrigerator door storage bin assembly system according to claim 1, further
comprising at least one rail with one elongated main portion and at least one rail with

at least two mutually attached elongated main portions.

13. A refrigeration appliance comprising:

at least one compartment for storing items in a refrigerated environment;

a refrigeration system for providing a cooling effect within the compartment;

at least one door attached to the refrigeration appliance and providing access
to the at least one compartment, wherein the door comprises a liner panel with an opposed
pair of side walls and a door storage bin assembly system, wherein the door storage bin
assembly system comprises:

a plurality of mounting structures formed with the liner panel to extend
outwardly from each of the pair of side walls and corresponding horizontally
aligned pairs of the mounting structures spaced vertically along a height of an
interior of the refrigerator door;

a plurality of rails, each rail including at least one elongated main
portion extending in a generally horizontal direction along a width of the door
and two support arms on each side of the at least one elongated main portion,
each of said two support arms being configured to attach to at least one of the
corresponding horizontally aligned pairs of said plurality of mounting
structures; and

a plurality of detachable storage bins, each storage bin comprising:

a container, and

at least one fastener located in a rear top portion of the storage
bin, said at least one fastener being configured to attach the storage bin
to the at least one elongated main portion of at least one rail and allow
at least one storage bin to slide laterally in a plurality of positions

along a width of the at least one rail.
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The refrigeration appliance according to claim 13, wherein at least one rail comprises
at least two mutually attached elongated main portions and common two support arms
on each side of the at least two mutually attached elongated main portions, each of
said two support arms being configured to attach to at least two of the plurality of

mounting structures.

The refrigeration appliance according to claim 14, wherein the at least two mutually
attached elongated main portions are separated from, and parallel to, each other in a

vertical direction relative to a bottom of the refrigerator door.

The refrigeration appliance according to claim 14, wherein the at least two mutually
attached elongated main portions are separated from, and parallel to, each other in the

horizontal direction relative to a bottom of the refrigerator door.

The refrigeration appliance according to claim 13, wherein each of the plurality of
mounting structures is formed as a projection extending outwardly and laterally from

a surface of the liner panel.

The refrigeration appliance according to claim 13, wherein at least one of the plurality
of detachable storage bins has a width that is less than a full width of at least one of
the plurality of rails, such that the at least one of the plurality of detachable storage
bins may be selectively moved from side to side along the at least one of the plurality

of rails.
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