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(54) REFRIGERATOR WITH HINGE ASSEMBLY

(57) A flush-mount refrigerator (10) includes a cabi-
net (12) defining a compartment (14) and including a pair
of side walls (36) that extends forwardly of the compart-
ment (14). A pair of doors (16) is coupled to the cabinet
(12) and positioned on either side of a centerline of the
cabinet (12). The pair of doors (16) are spaced apart by
a predetermined spacing. A storage feature is positioned
within the compartment (14) of the cabinet (12) and mov-

able between an extended position and a recessed po-
sition when one or both of the pair of doors (16) is in an
open position. A hinge assembly (18) is coupled to the
cabinet (12) and to one of the pair of doors (16). The
hinge assembly (18) includes a six-link mechanism that
keeps the door (16) within a predefined distance (150)
of at least one side wall (36) when the door (16) is moved
from a closed position to the open position.
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Description

FIELD OF THE INVENTION

[0001] The present disclosure generally relates to a
hinge assembly, and more specifically to a six-link hinge
assembly for a refrigerator.

BACKGROUND

[0002] Hinges having a single pivot point are common-
ly used for a coupling a door to an appliance. In some
circumstances, however, it is desired to utilize multi-piv-
ot-point hinges that allow full accessibility to a compart-
ment of the appliance.

BRIEF SUMMARY OF THE DISCLOSURE

[0003] According to one aspect of the disclosure, a
flush-mount refrigerator is disclosed. The refrigerator in-
cludes a cabinet defining a compartment. The cabinet is
framed by cabinetry. A door is configured to seal the com-
partment and is operable between open and closed po-
sitions. The door is a predetermined distance from the
cabinetry when the door is in the open position. A storage
feature is positioned within the compartment and may be
movable between an extended position and a recessed
position when the door is in the open position. A hinge
assembly is operably coupled to the cabinet and to the
door. The hinge assembly includes a first link coupled to
the cabinet. A second link is pivotable about the first link.
A third link is pivotable about the second link. The third
link includes a vertical surface. A fourth link is coupled
to the door. The third link is pivotable about the fourth
link. An edge of the fourth link may be configured to con-
tact the vertical surface of the third link when the door is
in the open position. A fifth link is pivotable about the
second link and the fourth link. A sixth link is pivotable
about an intermediate portion of the fifth link and the first
link. The sixth link is disposed through a void defined by
the fifth link.
[0004] According to another aspect of the present dis-
closure, a refrigerator is disclosed. The refrigerator in-
cludes a cabinet defining a compartment and having at
least one side wall. The cabinet is framed by cabinetry.
A first door and a second door are coupled with the cab-
inet and are movable between an open position and
closed position. A front surface of each of the first and
second doors is substantially coplanar with a front sur-
face of the cabinetry when each of the first and second
doors is in the closed position. Each of the first and sec-
ond doors are configured to remain positioned on a re-
spective side of a centerline of the cabinet. A hinge as-
sembly is coupled to the cabinet and to one of the first
and second doors. The hinge assembly includes a six-
link mechanism that translates and rotates the respective
door forwardly and outwardly of at least one side wall
when the respective door is moved from a closed position

to the open position. The hinge is configured to rotate
the respective door along until the door is at a predeter-
mined angle relative to a front of the cabinet. The prede-
termined angle measures greater than 90 degrees.
[0005] According to yet another aspect of the present
disclosure, a flush-mount refrigerator is disclosed. The
refrigerator includes a cabinet defining a compartment
and including a pair of side walls that extends forwardly
of the compartment. A pair of doors is coupled to the
cabinet. Each of the pair of doors is positioned on either
side of a centerline of the cabinet. The pair of doors are
spaced apart by a predetermined spacing. A storage fea-
ture is positioned within the compartment of the cabinet
and is movable between an extended position and a re-
cessed position when one or both of the pair of doors is
in an open position. A hinge assembly is coupled to the
cabinet and to one of the pair of doors. The hinge as-
sembly includes a six-link mechanism that keeps the door
within a predefined distance of at least one side wall when
the door is moved from a closed position to the open
position.
[0006] These and other features, advantages, and ob-
jects of the present disclosure will be further understood
and appreciated by those skilled in the art by reference
to the following specification, claims, and appended
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The foregoing summary, as well as the following
detailed description of the disclosure, will be better un-
derstood when read in conjunction with the appended
drawings. For the purpose of illustrating the disclosure,
certain examples are shown in the drawings. It should
be understood, however, that the disclosure is not limited
to the precise arrangements and instrumentalities
shown. Drawings are not necessarily to scale. Certain
features of the disclosure may be exaggerated in scale
or shown in schematic form in the interest of clarity and
conciseness.

FIG. 1 is a top perspective view of a refrigerator hav-
ing a hinge assembly coupling a door to a cabinet,
according to some examples;
FIG. 2 is a top plan view of the hinge assembly in
the contracted position, according to some exam-
ples;
FIG. 3 is a top plan view of the hinge assembly in
the expanded position, according to some examples;
FIG. 4 is a top plan view of the refrigerator having a
pair of doors each in a closed position;
FIG. 5 is a partial top plan view of the refrigerator
with the door in a first intermediate position;
FIG. 6 is a partial top plan view of the refrigerator
with the door in a second intermediate position and
an open position;
FIG. 7 is an exemplary exploded perspective view
of the hinge assembly;
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FIG. 8 is a top plan view of the hinge assembly in
the contracted position, according to some exam-
ples, having at least one link in a vertical orientation;
FIG. 9 is a top plan view of the hinge assembly in
the expanded position, according to some examples;
FIG. 10 is a top plan view of the refrigerator having
the pair of doors each in a closed position;
FIG. 11 is a partial top plan view of the refrigerator
with the door in an open position, according to some
examples;
FIG. 12 is an exemplary exploded perspective view
of the hinge assembly, according to some examples;
FIG. 13 is a top plan view of the hinge assembly in
a contracted position, according to some examples,
having at least one link in a vertical orientation;
FIG. 14 is a top plan view of the hinge assembly in
an expanded position, according to some examples;
FIG. 15 is a top plan view of the refrigerator having
the pair of doors each in a closed position;
FIG. 16 is a partial top plan view of the refrigerator
with the door in an open position, according to some
examples;
FIG. 16A is a partial top plan view of the refrigerator
with the door in an open position and a drawer ex-
tended from the refrigerator, according to some ex-
amples;
FIG. 17 is a top plan cross-sectional view of a stop
of the hinge assembly, according to some examples;
and
FIG. 18 is a top plan cross-sectional view of a stop
engaged with an arm of the hinge assembly, accord-
ing to some examples.

DETAILED DESCRIPTION

[0008] As required, detailed examples of the present
disclosure are disclosed herein. However, it is to be un-
derstood that the disclosed examples are merely exem-
plary of the disclosure that may be embodied in various
and alternative forms. The figures are not necessarily to
a detailed design and some schematics may be exag-
gerated or minimized to show function overview. There-
fore, specific structural and functional details disclosed
herein are not to be interpreted as limiting, but merely as
a representative basis for teaching one skilled in the art
to variously employ the present disclosure.
[0009] As used herein, the term "and/or," when used
in a list of two or more items, means that any one of the
listed items can be employed by itself, or any combination
of two or more of the listed items can be employed. For
example, if a composition is described as containing
components A, B, and/or C, the composition can contain
A alone; B alone; C alone; A and B in combination; A and
C in combination; B and C in combination; or A, B, and
C in combination.
[0010] It is to be understood that the present disclosure
is not limited to the particular examples described below,
as variations of the particular examples may be made

and still fall within the scope of the appended claims. It
is also to be understood that the terminology employed
is for the purpose of describing particular examples, and
is not intended to be limiting. Instead, the scope of the
present disclosure will be established by the appended
claims.
[0011] For purposes of description herein, the terms
"upper," "lower," "right," "left," "rear," "front," "vertical "
"horizontal," and derivatives thereof shall relate to the
disclosure as oriented in FIG. 1, unless stated otherwise.
However, it is to be understood that the disclosure may
assume various alternative orientations, except where
expressly specified to the contrary. It is also to be under-
stood that the specific devices and processes illustrated
in the attached drawings, and described in the following
specification, are simply exemplary examples of the in-
ventive concepts defined in the appended claims. Hence,
specific dimensions and other physical characteristics re-
lating to the examples disclosed herein are not to be con-
sidered as limiting, unless the claims expressly state oth-
erwise.
[0012] Referring to FIGS. 1-11, a refrigerator 10 in-
cludes a cabinet defining a compartment 14. A door 16
is configured to seal the compartment 14 and is operable
between open and closed positions. A hinge assembly
18 is operably coupled to the cabinet 12 and to the door
16. The hinge assembly 18 includes a first link 20 coupled
to the cabinet 12. A second link 22 is pivotable about the
first link 20. A third link 24 is pivotable about the second
link 22 and a fourth link 26. The fourth link 26 is further
coupled to the door 16. A fifth link 28 is pivotable about
the second link 22 and the fourth link 26. A sixth link 30
is pivotable about an intermediate portion of the fifth link
28 and the first link 20. The sixth link 30 is disposed
through a void 144 defined by the fifth link 28.
[0013] Referring now to FIG. 1, the cabinet 12 is formed
from a wrapper 32 and a liner 34 and defines one or more
compartments 14. The one or more compartments 14
may be configured as a fresh food compartment, a freez-
er compartment, and/or any other desired compartment
known in the art. The refrigerator 10 also includes a re-
frigeration system (not shown). The refrigeration system
includes various components for generating chilled air
within the one or more compartments 14, as will be un-
derstood by those skilled in the art. It will be appreciated
that the one or more compartments 14 may have any
suitable arrangement without departing from the scope
of the present disclosure.
[0014] The door 16 may include an inner door panel
42 and an outer door panel 44. The outer door panel 44
may be a decorative door panel, such as a metal or wood
door panel, which is attached by any suitable means to
the inner door panel 42. The inner door panel 42 may be
constructed of any suitable material, such as an inner
plastic liner, and may cooperate with the cabinet 12 when
the door 16 is closed in order to seal the one or more
compartments 14.
[0015] The hinge assembly 18 is operably coupled to
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the cabinet 12 and to the door 16. The hinge assembly
18 is configured to move the door 16 between the open
and the closed positions to provide access to the one or
more compartments 14. As will be discussed in greater
detail below, the hinge assembly 18 may be configured
to rotate the door 16 relative to the cabinet 12 and/or
translate the door 16 towards and away from the cabinet
12 when the door 16 is moved between the open and
closed positions.
[0016] With further reference to FIG. 1, the wrapper 32
includes a pair of side walls 36 that may extend beyond
the one or more compartments 14. The pair of side walls
36 may extend a distance d forwardly of the one or more
compartments 14. Likewise, the door 16 has a thickness
t causing a front surface 38 of the door 16 to extend for-
wardly of the one or more compartments 14 when the
door 16 is in the closed position. In some examples, the
distance d of the side wall 36 extension and the thickness
t of the door 16 may be substantially equal such that a
front surface 40 of the side wall 36 and the front surface
38 of the door 16 may substantially align when the door
16 is in the closed position. Accordingly, in some exam-
ples, the refrigerator 10 may be configured as a "flush-
mounted refrigerator" because a front of the refrigerator
10 lies substantially aligned, or substantially flush, with
a front of adjacent cabinetry 104, as is understood by
those skilled in the art. For purposes of the present dis-
closure, "substantially aligned" and "substantially flush"
mean that a surface of the door 16 and a surface of the
cabinet 12 extend in a generally common direction. It will
be understood that the door 16 and/or the cabinet 12 may
be offset from one another in a non-aligned manner and
that such assemblies may still be considered to be "sub-
stantially aligned" or "substantially flush" in accordance
with the present disclosure. For example, the door 16
may be offset from any surface of the cabinet 12 by any
predefined distance (e.g., 200 mm or less) and still be
considered "substantially aligned" or "substantially
flush."
[0017] It will be understood that the refrigerator 10 may
take a variety of configurations, including French door,
side-by-side, top freezer, bottom freezer, counter depth,
compact, built-in, and/or other types of refrigerators 10.
The door 16 may be either a refrigerator door or a freezer
door. Although the hinge assembly 18 is depicted as po-
sitioned on right and left sides of the refrigerator 10, the
hinge assembly 18 may be used on any other location
(top, center, bottom, or sides). In various examples, por-
tions of the hinge assembly 18 may be hidden or con-
cealed using a cover, which may create an aesthetically
pleasing hinge assembly 18.
[0018] Referring to FIGS. 2 and 3, the hinge assembly
18 is illustrated in a contracted position (FIG. 2) and an
expanded position (FIG. 3). When the refrigerator 10 is
assembled, the contracted position places the door 16
in the closed position. The expanded position places the
door 16 in the open position. The hinge assembly 18 may
also be placed in a plurality of intermediate positions be-

tween the contracted and expanded positions. A con-
tracted position envelope 46 is defined by a packaging
space for placement of the hinge assembly 18 in the con-
tracted position and may be disposed in a position that
is forward of the compartment 14. Accordingly, in some
examples, the hinge assembly 18 may be coupled to an
outer and/or front surface of the cabinet 12. The contract-
ed position envelope 46 has a thickness x that may be
less than the thickness t of the door 16. Accordingly, the
hinge assembly 18 may be concealed when the door 16
is in the closed position. The thickness x of the contracted
position envelope 46 may also be less than the side wall
36 extension distance d.
[0019] Referring to FIGS. 2 and 3, the hinge assembly
18 may be configured as a six-link mechanism. For ex-
ample, according to some examples, the hinge assembly
18 may include a Watt’s six-link mechanism for move-
ment. The selection of a Watt’s six-link mechanism allows
for a wide-open position and/or a large range of motion,
although other link isomers and isomer variations may
be selected without departing from the scope of the
present disclosure.
[0020] The six links 20, 22, 24, 26, 28, 30 of the hinge
assembly 18 define seven pivot points 48, 54, 60, 62, 68,
70, 78. The first link 20 is configured as a bracket that is
coupled to the cabinet 12 through any means known in
the art, such as, but not limited to, mechanical fasteners
102 (FIG. 5). The second link 22 pivots about the first
link 20 at a first pivot point 48, which may include a piv-
otable member 132, such as a pin, a rivet, a pivot rod
106 (FIG. 7) and/or any other pivot device known in the
art. The second link 22 may extend along a surface of
the cabinet 12 when the hinge assembly 18 is in the con-
tracted position. Accordingly, a rear surface 50 of the first
link 20 and a rear surface 52 of the second link 22 may
be coplanar and/or parallel in the contracted position.
[0021] The third link 24 pivots about the second link 22
at a second pivot point 54 at a first end portion 56 of the
third link 24. At an opposing second end portion 58 of
the third link 24, the third link 24 pivots about the fourth
link 26 at a third pivot point 60. Likewise, the fifth link 28
also pivots about the second link 22 at a fourth pivot point
62 at a first end portion 64 of the fifth link 28. At an op-
posing second end portion 66, the fifth link 28 pivots about
the fourth link 26 at a fifth pivot point 68.
[0022] The sixth link 30 pivots about the fifth link 28 at
sixth pivot point 70 at one end portion 72 of the sixth link
30. The sixth pivot point 70 may be disposed on an in-
termediate portion 74 of the fifth link 28 between the
fourth and fifth pivot points 62, 68. The sixth link 30 further
pivots about the first link 20 on a second end portion 76
about a seventh pivot point 78 thereby completing the
six-link mechanism. In some examples, the second pivot
point 54 and the fourth pivot point 62 may be further in
distance from one another than the third pivot point 60
to the fifth pivot point 68. According to some examples,
the hinge assembly 18 may be positioned above a top
surface of the cabinet 12. The first link 20 may extend
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along the cabinet 12 of the refrigerator 10. The second
link 22 may extend orthogonally from the first link 20 in
the open position.
[0023] With further reference to FIGS. 2 and 3, a first
stop 80 is integrally formed, or otherwise disposed, on
the second link 22 and may be configured as a raised
portion, or any other stop known in the art. When the
hinge assembly 18 is disposed in the contracted position,
an interior surface 82 of the third link 24 may contact the
first stop 80. Similarly, a second stop 84 may be disposed
on the fourth link 26 that contacts the interior surface 82
of third link 24 in the open position.
[0024] With further reference to FIGS. 2 and 3, any of
the links may define a relief 86 thereon. For example, the
second, third and fifth links 22, 24, 28 may define one or
more reliefs 86 thereon. The reliefs 86 may be configured
as an indentation, a notch, an aperture, and/or any other
feature on any of the links 20, 22, 24, 26, 28, 30. The
reliefs 86 may each be configured to allow the hinge as-
sembly 18 to compactly dispose some links 20, 22, 24,
26, 28, 30 over others when the hinge assembly 18 is in
the contracted position to reduce the contracted position
envelope 46 (packaging space) of the hinge assembly
18.
[0025] According to some examples, each link 20, 22,
24, 26, 28, 30 is formed by a stamping operation and
subsequently coupled to one another 20, 22, 24, 26, 28,
30 at the pivot points 48, 54, 60, 62, 68, 70, 78. A die
may be used to cut the links 20, 22, 24, 26, 28, 30 from
stock material and form any desired features, such as
stops 80, 84 and/or reliefs 86. A plurality of links 20, 22,
24, 26, 28 may include vertical surfaces 50, 52, 88, 90,
92 that transversely extend from a top surface 108, 110,
112, 114, 116 (FIG. 7) of each respective link 20, 22, 24,
26, 28. The transversely, vertically extending surfaces
50, 52, 88, 90, 92 may be disposed around a perimeter
of the hinge assembly 18 and also formed by the die
and/or any other bending and/or forming process.
[0026] Referring still to FIGS. 2 and 3, when the hinge
assembly 18 is in the contracted position, as illustrated
in FIG. 2, the first and second links 20, 22 extend in a
substantially common direction. As the hinge assembly
18 is moved to the expanded position, as illustrated in
FIG. 3, a change in angle θ1, which may be defined by
the relationship between the first and second pivot points
48, 54, may be greater than sixty (60) degrees. In some
examples, the change in angle θ1 may be ninety (90)
degrees or greater. Likewise, in some examples, when
the hinge assembly 18 is in the expanded position, an
angle θ2 between the second and third links 22, 24 may
be about seventy (70) degrees or more. Further, the fifth
link 28 may be transverse to the third and/or fourth links
24, 26 in the open position. Accordingly, in the open po-
sition, the second and fifth links 22, 28 may be substan-
tially parallel. Additionally, the third link 24, the fourth link
26, and/or the adjacent cabinet may be substantially
aligned when the hinge is in the open position.
[0027] Referring to FIGS. 4 and 5, a top bracket 94 is

disposed on the cabinet 12 and configured to couple to
the hinge assembly 18. As the door 16 is opened, the
door 16 translates and rotates so that the door 16 is dis-
placed forwardly of the side wall 36 and/or the opposing
door 16. As the door 16 approaches the open position,
the door 16 may be disposed in a position 96 (FIG. 6)
outwardly of the compartment 14 thereby allowing ac-
cess to a substantial amount of the compartment 14.
[0028] Referring to FIG. 7, as provided herein, any of
the links may include a first, possibly horizontally extend-
ing surfaces 108, 110, 112, 114, 116 and a second, ver-
tically extending surfaces 50, 52, 88, 90, 92. A second
set of surfaces 118, 120, 122, 124, 126, which may be
horizontally orientated, may extend from the opposing
end of the vertical surface 50, 52, 88, 90, 92 forming one
or more "C-shaped" links. According to some examples,
the first surfaces 108, 110, 112, 114, 116 may be sub-
stantially parallel with the second surfaces 118, 120, 122,
124, 126.
[0029] Any surface of the links 20, 22, 24, 26, 28, 30
may define one or more pivot openings 128 and/or fas-
tener openings 130. For example, in the illustrated ex-
ample, the first member defines three pivot openings 128
in each of the first and second surfaces 108, 118. The
three pivot point openings may be vertically aligned such
that the pivotable member 132 may be disposed within
each respective pair of pivot openings 128. The fastener
openings 130 may be configured to have the fastener
102 disposed therethrough for coupling the bracket to an
additional surface, such as the cabinet 12 and/or the door
16.
[0030] Referring still to FIG. 7, the pivotable members
132 that couple each link to the remaining respective
links may be configured as pivot rods 106, although any
other fastener may be utilized without departing from the
scope of the present disclosure. Each pivot rod 106 may
define an upper rim 134 and a lower rim 136. The upper
and lower rims 134, 136 may have a smaller circumfer-
ence than the remaining portions of the pivot rod 106. A
clip 138 may be slid into each respective rim by elastically
deforming the clip 138. Once the clip 138 is slid into the
upper rim 134 and/or the lower rim 136, the clip 138 may
return to its original shape and may be removably coupled
to the pivot rod 106. The clip 138 has an outer circum-
ference that is larger than the circumference of the pivot
opening 128. Accordingly, the pivot rod 106 may be held
in place within the pivot opening 128.
[0031] With further reference to FIG. 7, the sixth link
30 may include two opposing attachment structures 140
and an elongated, vertically extending body portion 142.
According to various examples, the body portion 142 may
be substantially parallel in orientation to the vertical sur-
face 50 of the first link 20. The body portion 142 may also
be non-linear. In some examples, the vertical orientation
of the sixth link 30 may provide support for the hinge
assembly 18, and the door 16, when the hinge assembly
18 is disposed in the open position in a vertical direction.
[0032] Like the first link 20, the fifth link 28 may include
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substantially parallel surfaces 116, 126 that are each
coupled to a vertically extending surface 92. The vertical
surface 92 of the fifth link 28 may define a void 144 there-
in. The body 142 of the sixth link 30 may extend through
the void 144. As the hinge assembly 18 is rotated through
a plurality of positions, the sixth link 30 rotates within the
void 144. Accordingly, the void 144 may be configured
to have a width that accounts for the full range of motion
of the hinge assembly 18. In other words, a first side 146
of the opening may be disposed laterally outward of the
sixth link 30 when the hinge assembly 18 is in the con-
tracted position. A second, opposing side 148 of the void
144 may be laterally outward of the sixth link 30 when
the hinge assembly 18 is in the open position.
[0033] Referring still to FIGS. 7-9, the second link 22,
like the first link 20, may include a pair of surfaces 110,
120 that extend in a substantially parallel direction with
a perpendicular second surface 52 disposed therebe-
tween. The pair of surfaces 110, 120 of the second link
22 is separated by a first distance 150. The second link
22 may also include a coupling portion 152 that is to be
disposed between the pair of horizontal surfaces 108,
118 of the first link 20. The surfaces 110, 120 of the sec-
ond link 22 within the coupling portion 152 may be sep-
arated by a second, smaller distance 154 from one an-
other. Accordingly, the coupling portion 152 may be par-
tially disposed within the first link 20. The coupling portion
152 of the second link 22 may provide clearance between
the first link 20 and an end portion 156 of the coupling
portion 152 as one link 20, 22 rotates about the other link
20, 22 between the contracted and open positions.
[0034] The second link 22 may include a first portion
160 that is engageable with the first link 20 and a second
portion 162 engageable with the third and fifth links 26,
28. A transition portion 158 may be disposed between
the first and second portions 160, 162. The transition
portion 158 is configured to increase the width of the pair
of surfaces 110, 120 of the second link 22. The transition
portion 158 may also include the relief 86 thereon.
[0035] Referring still to FIGS. 7-9, some of the links
(e.g., the second link 22, the third link 24, and the fifth
link 28) may include vertical surfaces 52, 88, 92 that ex-
tend less than the full length of the link 22, 24, 28. Ac-
cordingly, an indent may be disposed outwardly of each
end of the vertical sections. The indent may be cut into
the link 22, 24, 26 prior to bending of the vertical surfaces
52, 88, 92.
[0036] Referring to FIGS. 10 and 11, as the door 16
moves from a closed position, as illustrated in FIG. 10,
to an open position, as illustrated in FIG. 11, the hinge
may rotate and/or translates the door 16 laterally outward
of the cabinet 12. Accordingly, a bin 166 within the cabinet
12 may be removable without contact with the door 16.
Moreover, the sixth link 30, which may have a non-linear
orientation, may extend from a position laterally inward
of the cabinet 12 to a position laterally outward of the
cabinet 12. The sixth link 30 may be connected to a pro-
truding portion 164 of the first link 20 that extends further

from the cabinet 12 than the remaining portions of the
top surface 108 of the first link 20.
[0037] Since the hinge assembly 18 may translate
and/or rotate, the door 16 may have a consistent move-
ment distance between opposing sides 98, 100 (FIG. 5)
of the door 16. In other words, a small increment in the
opening motion of the door 16 induces a corresponding
increase in door angle that has an increased perceived
value when compared to a pivot point hinge. With a pivot
point hinge, a short increment in the opening motion in-
duces a large increment in door angle movement that
may feel unnatural or of low perceived value to custom-
ers.
[0038] Referring now to FIGS. 12-18, the hinge assem-
bly 18 is shown having an integral stop formed by the
vertical surface 88 of the third link 24. As shown in FIG.
12, and as discussed elsewhere herein, any of the links
20, 22, 24, 26, 28, 30 may include a first, possibly hori-
zontally extending surface 108, 110, 112, 114, 116 and
a second, vertically extending surfaces 50, 52, 88, 90,
92. A second set of surfaces 118, 120, 122, 124, 126,
which may be horizontally orientated, may extend from
the opposing end of the vertical surface 50, 52, 88, 90,
92 forming one or more "C-shaped" links. According to
some examples, the first surfaces 108, 110, 112, 114,
116 may be substantially parallel with the second surfac-
es 118, 120, 122, 124, 126.
[0039] Any surface of the links 20, 22, 24, 26, 28, 30
may define one or more pivot openings 128 and/or fas-
tener openings 130. For example, in the illustrated ex-
ample, the first member defines two pivot openings 128
in each of the first and second surfaces 108, 118. The
pivot point openings 128 of the first and second surface
108, 118 may be vertically aligned such that the pivotable
member 132 may be disposed within each respective
pair of pivot openings 128. The fastener openings 130
may be configured to have a fastener disposed there-
through for coupling the first link 20 to an additional sur-
face, such as the cabinet 12 and/or the door 16 (see
FIGS. 15 and 16).
[0040] Referring still to FIG. 12, the pivotable members
132 that couple each link to the remaining respective
links may be configured as pivot rods 106, although any
other fastener may be utilized without departing from the
scope of the present disclosure. The pivot rod 106 may
be held in place within the pivot opening 128 by pivot
clips 138, as discussed elsewhere herein.
[0041] With further reference to FIG. 12, the sixth link
30 may include two opposing attachment structures 140
and an elongated, vertically extending body portion 142.
According to various examples, the body portion 142 may
be substantially parallel in orientation to the vertical sur-
face 50 of the first link 20. The body portion 142 may also
be non-linear. In some examples, the vertical orientation
of the sixth link 30 may provide support for the hinge
assembly 18, and the door 16, when the hinge assembly
18 is disposed in the open position in a vertical direction.
[0042] Referring still to FIGS. 12-14, some of the links

9 10 



EP 3 741 942 A1

7

5

10

15

20

25

30

35

40

45

50

55

(e.g., the second link 22, the third link 24, and the fifth
link 28) may include vertical surfaces 52, 88, 92 that ex-
tend less than the full length of the link 22, 24, 28. Ac-
cordingly, an indent 182 may be disposed outwardly of
each end of the vertical sections. The indent 182 may be
cut into the link 22, 24, 28 prior to bending of the vertical
surfaces 52, 88, 92.
[0043] The third link 24 may include a first end portion
212. The first surface 112 and the second surface 122
may be spaced apart at the end portion to be positioned
over and coupled with an end of the fourth link 26. The
vertical surface 88 of the third link 24 may extend only
partially between the first and second end portions of the
third link 24. The vertical surface 88 and the first and
second surfaces 112, 122 may define a void 214 config-
ured to at least partially receive the second portion 162
of the second link 22 when the hinge is in the contracted
position (FIG. 13). The third link 24 may further define
reliefs 86 configured to receive the ends of the pivot rods
106 and the clips 138 of the pivot points 62, 70 when the
hinge assembly 18 is in the contracted position (FIG. 13).
[0044] Referring still to FIGS. 12-14, the fourth link 26
may include the first surface 114 and the second surface
124 spaced apart to be received between the first surface
112 and the second surface 122 of the third link 24 at the
first end portion 212. Each of the first surface 114 and
the second surface 124 of the fourth link 26 may include
an outer edge 204. In various examples, the outer edge
204 may be angled away from a first edge 216 proximate
the third pivot point 60 and toward the fifth link 28 when
the hinge assembly 18 is in the contracted position (FIG.
13). When the hinge assembly 18 is in the extended po-
sition, the outer edge 204 may be positioned parallel with
the vertical surface 90 of the third link 24, as discussed
in more detail elsewhere herein.
[0045] The fifth link 28 may extend between the second
link 22 and the fourth link 26. The first and second sur-
faces 116, 126 of the fifth link 28 may be spaced apart
to be received between the first and second surfaces
114, 124 of the fourth link 26 and the first and second
surfaces 112, 122 of the third link 24. The first and second
surfaces 116, 126 of the fifth link 28 and the vertical sur-
face 92 of the fifth link 28 may define a receiving space
220. The receiving space 220 may be configured to re-
ceive the pivot rod 106 of the pivot point 60 when the
hinge assembly 18 is in the contracted position (FIG. 13).
[0046] Referring to FIGS. 15 and 16, as discussed pre-
viously, as the door 16 moves from a closed position, as
illustrated in FIG. 15, to an open position, as illustrated
in FIG. 16, the hinge assembly 18 may rotate and/or
translates the door 16 laterally outward of the cabinet 12.
Moreover, the sixth link 30, which may have a non-linear
orientation, may extend from a position laterally inward
of the cabinet 12 to a position laterally outward of the
cabinet 12. The sixth link 30 may be connected to a pro-
truding portion 164 of the first link 20 that extends further
from the cabinet 12 than the remaining portions of the
top surface 108 of the first link 20.

[0047] According to various aspects of the device,
when the door 16 is in the open position, the door 16 may
be positioned at an angle α relative to the cabinet 12.
The angle α may be within a range of about 110° to about
150°, about 120° to about 140°, about 130° to about 135°,
or any value or range of values therein. For example, the
angle α may be about 135°. The angle α may be config-
ured to faciliate access to the compartment 14 of the
cabinet 12 and removal of components within the com-
partment 14 without interference from the door 16. Ac-
cordingly, a bin 166 may be positioned on the door 16
and may be configured to be received within the cabinet
12 when the door 16 is in the closed position. A storage
feature 168 of the refrigerator 10 (e.g., a crisper drawer
or pantry drawer) may be a storage bin, a crisper drawer,
or a pantry drawer, for example. The storage feature 168
may be removable without contact with the door 16 or
the bin 166 of the door 16. The storage feature 168 may
also be removable from the compartment 14 of the re-
frigerator 10 without removing or altering the position of
the bin 166 of the door 16. The angle α may further be
configured to allow the storage feature 168 of the refrig-
erator 10 to move between an extended position (see,
for example, in FIG. 16A) and a recessed position without
abutting the door 16 or the door bin 166 of the door 16.
The angle α may further be configured to allow the stor-
age feature 168 of the refrigerator 10 to move between
the extended position and the recessed position without
requiring removal of the bin 166 of the door 16 or any
other component of the refrigerator 10.
[0048] As shown in FIGS. 16-18, when the door 16
moves from the closed position to the open position, the
outer edge 204 of the fourth link 26 is rotated along arrow
A toward the vertical surface 88 of the third link 24. When
the outer edge 204 of the fourth link 26 contacts the ver-
tical surface 88 of the third link 24, the movement of the
door 16 is stopped. The outer edge 204 of the fourth link
26 may be configured to contact the vertical surface 88
of the third link 24 when the door 16 reaches the open
position, holding the door 16 at a clearance distance y
to prevent contact between the door 16 and the side wall
36. In various examples, the contact between the outer
edge 204 and the vertical surface 88 may prevent contact
between the door 16 and cabinetry 104 positioned prox-
imate the refrigerator 10.
[0049] Referring now to FIGS. 6, 11, 16, and 16A, the
hinge assembly 18 may also be configured such that the
door 16 may stay within the clearance distance y of the
side wall 36 that extends forwardly of the door 16 and/or
cabinetry 104 proximate the door 16. The distance y may
be within a range of about 2 mm to about 10 mm, about
4 mm to about 8mm, about 5mm to about 6mm, or any
value or range of values therebetween. For example, the
distance y may be about 3 mm. The door 16 may maintain
a clearance distance of less than or equal to 3 mm to
prevent an object, such as a finger, from being disposed
between the door 16 and the side wall 36 or between the
door 16 and the adjacent cabinetry 104.
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[0050] Referring now to FIGS. 4-6, 10, 15, and 16A,
the hinge assembly 18 may further be configured such
that each of the doors 16 remain on a respective side of
a centerline of the refrigerator 10. The doors 16 may fur-
ther be spaced apart by a distance z. The distance z may
be within a range of about 2 mm to about 10 mm, about
4 mm to about 8 mm, about 5mm to about 6mm, or any
value or range of values therebetween. For example, the
distance z may be about 3 mm. In other examples, the
distance z may be about 8 mm. In still other examples,
the distance x may be about 9 mm. The distance z spac-
ing apart the doors 16 of the refrigerator 10 also prevents
an object, such as a finger, from being disposed between
the two doors 16.
[0051] Use of the provided disclosure may offer several
advantages. For example, by utilizing the disclosed hinge
assembly 18, the door 16 may translate and rotate around
an adjacently disposed object(s), such as cabinetry 104.
This may be advantageous in that it allows the door 16
to be flushly mounted giving the door 16, and/or the ap-
pliance, a built-in appearance. Additionally, the use of
the hinge assembly 18 provided herein may also assist
in preventing objects from being disposed between the
door 16 and the cabinet 12 while the door 16 is rotated.
It will be understood that this disclosure may be equally
applied to appliances other than just the refrigerator 10.
For example, the hinge assembly 18 may be used in con-
junction with a microwave oven, a conventional oven,
cabinetry, commercial and residential doorways, and/or
other uses.
[0052] According to one aspect, flush-mount refriger-
ator may be provided. The refrigerator may include a cab-
inet defining a compartment. The cabinet may be framed
by cabinetry. A door may be configured to seal the com-
partment and may be operable between open and closed
positions. The door may be a predetermined distance
from the cabinetry when the door is in the open position.
A storage feature may be positioned within the compart-
ment and may be movable between an extended position
and a recessed position when the door is in the open
position. A hinge assembly may be operably coupled to
the cabinet and to the door. The hinge assembly may
include a first link coupled to the cabinet. A second link
may be pivotable about the first link. A third link may be
pivotable about the second link. The third link may include
a vertical surface. A fourth link may be coupled to the
door. The third link may be pivotable about the fourth link.
An edge of the fourth link may be configured to contact
the vertical surface of the third link when the door is in
the open position. A fifth link may be pivotable about the
second link and the fourth link. A sixth link may be pivot-
able about an intermediate portion of the fifth link and the
first link. The sixth link may be disposed through a void
defined by the fifth link.
[0053] According to another aspect, the door may be
a first door positioned on a first side of a centerline of the
cabinet. A second door may be positioned on a second
side of the centerline of the cabinet.

[0054] According to other aspects, the first and second
doors may be spaced apart by a predetermined spacing.
The predetermined spacing may be within a range of
about 2 mm to about 10 mm.
[0055] According to yet another aspect, the door may
be positioned at an angle relative to a front of the cabinet
when the door is in the open position. The angle may
measure greater than 90 degrees.
[0056] According to other aspects, the angle may be
within a range of about 130 degrees to about 140 de-
grees.
[0057] According to still other aspects, the predeter-
mined distance may be within a range of about 2 mm to
about 5 mm.
[0058] According to another aspect, the vertical sur-
face of the third link may be an integral stop for the hinge
assembly.
[0059] According to yet another aspect, a refrigerator
may be provided. The refrigerator may include a cabinet
defining a compartment and having at least one side wall.
The cabinet may be framed by cabinetry. A first door and
a second door may be coupled with the cabinet and may
be movable between an open position and closed posi-
tion. A front surface of each of the first and second doors
may be substantially coplanar with a front surface of the
cabinetry when each of the first and second doors is in
the closed position. Each of the first and second doors
may be configured to remain positioned on a respective
side of a centerline of the cabinet. A hinge assembly may
be coupled to the cabinet and to one of the first and sec-
ond doors. The hinge assembly may include a six-link
mechanism that translates and rotates the respective
door forwardly and outwardly of at least one side wall
when the respective door is moved from a closed position
to the open position. The hinge may be configured to
rotate the respective door along until the door is at a
predetermined angle relative to a front of the cabinet.
The predetermined angle may measure greater than 90
degrees.
[0060] According to other aspects, the refrigerator may
further include a storage feature positioned within the
compartment and movable between an extended posi-
tion and a recessed position when one of the first and
second doors is in the open position.
[0061] According to still another aspect, a bin may be
positioned on one of the first and second doors. The bin
may be positioned outside the range of movement of the
storage feature when the respective door is in the open
position.
[0062] According to yet another aspect, the predeter-
mined angle may be within a range of about 130 degrees
to about 140 degrees.
[0063] According to still other aspects, the first and sec-
ond doors may be spaced apart by a predetermined spac-
ing. The predetermined spacing may be within a range
of about 2 mm to about 10 mm.
[0064] According to another aspect, at least one link
of the six-link mechanism may include a vertical surface.
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Another link of the six-link mechanism may be configured
to abut the vertical surface so that the vertical surface is
an integral stop for the hinge assembly.
[0065] According to still other aspects, each of the first
and second doors may be spaced apart from the front
surface of the cabinetry by a predetermined distance
when each of the first and second doors is in the open
position. The predetermined distance may be about 3
mm.
[0066] According to yet another aspect, a flush-mount
refrigerator may be provided. The refrigerator may in-
clude a cabinet defining a compartment and including a
pair of side walls that extends forwardly of the compart-
ment. A pair of doors may be coupled to the cabinet and
may be positioned on either side of a centerline of the
cabinet. The pair of doors may be spaced apart by a
predetermined spacing. A storage feature may be posi-
tioned within the compartment of the cabinet and may be
movable between an extended position and a recessed
position when one or both of the pair of doors is in an
open position. A hinge assembly may be coupled to the
cabinet and to one of the pair of doors. The hinge as-
sembly may include a six-link mechanism that keeps the
door within a predefined distance of at least one side wall
when the door is moved from a closed position to the
open position.
[0067] According to other aspects, the predefined dis-
tance may be less than 5 mm from the at least one side
wall.
[0068] According to another aspect, the hinge assem-
bly may include a first link coupled to the cabinet. A sec-
ond link may be pivotable about the first link. A third link
may be pivotable about the second link. The third link
may include a vertical surface. A fourth link may be cou-
pled to the door. The third link may be pivotable about
the fourth link. An edge of the fourth link may be config-
ured to contact the vertical surface of the third link when
the door is in the open position. A fifth link may be pivot-
able about the second link and the fourth link. A sixth link
may be pivotable about an intermediate portion of the
fifth link and the first link.
[0069] According to still other aspects, the vertical sur-
face of the third link may be an integral stop for the hinge
assembly.
[0070] According to yet another aspect, the hinge may
be configured to rotate the respective door along until
the door is at a predetermined angle relative to a front of
the cabinet. The predetermined angle may be within a
range of about 130 degrees to about 140 degrees.
[0071] According to other aspects, the predetermined
spacing may be within a range of about 2mm to about
10 mm.

Claims

1. A refrigerator (10) comprising:

a cabinet (12) defining a compartment (14) and
having at least one side wall (36), wherein the
cabinet (12) is framed by cabinetry (104);
a first door (16) and a second door (16) coupled
with the cabinet (12) and movable between an
open position and a closed position, wherein a
front surface (38) of each of the first and second
doors (16) is substantially coplanar with a front
surface of the cabinetry (104) when each of the
first and second doors (16) is in the closed po-
sition, and further wherein each of the first and
second doors (16) are configured to remain po-
sitioned on a respective side of a centerline of
the cabinet (12); and
a hinge assembly (18) coupled to the cabinet
(12) and to one of the first and second doors
(16), wherein the hinge assembly (18) includes
a six-link mechanism that translates and rotates
the respective door (16) forwardly and outwardly
of the at least one side wall (36) when the re-
spective door (16) is moved from a closed posi-
tion to the open position, and further wherein the
hinge is configured to rotate the respective door
(16) along until the door (16) is at a predeter-
mined angle relative to a front of the cabinet (12),
the predetermined angle measuring greater
than 90 degrees.

2. The refrigerator (10) of claim 1 further comprising a
storage feature (168) positioned within the compart-
ment (14) and movable between an extended posi-
tion and a recessed position when one of the first
and second doors (16) is in the open position.

3. The refrigerator (10) of claim 2, wherein a bin is po-
sitioned on one of the first and second doors (16),
and further wherein the bin is positioned outside a
range of movement of the storage feature when the
respective door (16) is in the open position.

4. The refrigerator (10) of any of the preceding claims,
wherein the predetermined angle is within a range
of about 130 degrees to about 140 degrees.

5. The refrigerator (10) of any of the preceding claims,
wherein the first and second doors (16) are spaced
apart by a predetermined spacing

6. The refrigerator (10) of claim 5, wherein the prede-
termined spacing is within a range of about 2 mm to
about 10 mm.

7. The refrigerator (10) of any of the preceding claims,
wherein at least one link of the six-link mechanism
includes a vertical surface.

8. The refrigerator (10) of claim 7, wherein another link
of the six-link mechanism is configured to abut the
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vertical surface so that the vertical surface is an in-
tegral stop for the hinge assembly (18).

9. The refrigerator (10) of any of the preceding claims,
wherein each of the first and second doors (16) is
spaced apart from the front surface of the cabinetry
(104) by a predetermined distance (150) when each
of the first and second doors (16) is in the open po-
sition,

10. The refrigerator (10) of claim 9, wherein the prede-
termined distance (150) is about 3 mm.

11. The refrigerator (10) of any of the preceding claims,
wherein the six-link mechanism of the hinge assem-
bly (18) includes:

a first link (20) coupled to the cabinet (12);
a second link (22) pivotable about the first link
(20);
a third link (24) pivotable about the second link
(22), wherein the third link (24) includes a verti-
cal surface;
a fourth link (26) coupled to the door (16), where-
in the third link (24) is pivotable about the fourth
link (26), and further wherein an edge of the
fourth link (26) is configured to contact the ver-
tical surface of the third link (24) when the door
(16) is in the open position;
a fifth link (28) pivotable about the second link
(22) and the fourth link (26); and
a sixth link (30) pivotable about an intermediate
portion of the fifth link (28) and the first link (20).

12. The refrigerator (10) of claim 11, wherein the sixth
link (30) is disposed through a void defined by the
fifth link (28).

13. The refrigerator (10) of claim 11 or claim 12, wherein
the vertical surface of the third link (24) is an integral
stop for the hinge assembly (18).

14. The refrigerator (10) of any of the preceding claims,
wherein:

the refrigerator (10) is a flush-mounted refriger-
ator (10);
the compartment (14) and includes a pair of side
walls (36), including the at least one side wall
(36), each of which extends forwardly of the
compartment (14);
the first door (16) is one of a pair of doors (16)
coupled to the cabinet (12) and positioned on
either side of a centerline of the cabinet (12),
wherein the pair of doors (16) is spaced apart
by a predetermined spacing; and
the hinge assembly keeps a door (16) of the pair
of doors within a predefined distance (154) of at

least one side wall when the door is moved from
a closed position to the open position.

15. The refrigerator (10) of claim 14, wherein the prede-
fined distance (154) is less than 5 mm from the at
least one side wall (36).
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