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(57) ABSTRACT

A mullion assembly for a refrigerator cabinet has a pair of
adjacent edge wall insulating gasket members extending
toward the open side of the cabinet. The edge wall members
cach have a forward surface extending flush to the open side
for supporting a portion of a door secaling gasket and a
recessed channel extending rearwardly of the open side. One
of the edge wall members has a locating flange member with
an edge portion extending toward the other one of the edge
wall members. A metallic mullion bar extends between the
pair of edge wall members and has a flat wall portion against
which seals another portion of the door secaling gasket
carrying a magnet. The mullion bar has rewardly extending
flanges extending 1nto and supported by a respective one of
the recessed channels of the edge wall members. A block of
fiberglass msulation 1s mounted rearwardly of the metallic
mullion bar within the space between the interior cavities.
The insulation member 1s held in engagement by and
between the pair of edge wall members by the locating
flange member edge portion urging the insulation member
against the other edge wall member. This assembly has
reduced thermal transfer from outside ambient to the interior
cavity of the cabinet through the metallic mullion bar.
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FIG. 1
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FIG. 2
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REFRIGERATOR MULILION

FIELD OF THE INVENTION

[0001] The present invention relates generally to refrig-
erator cabinets and 1n particular relates to a mullion assem-
bly having an enhanced energy saving construction.

BACKGROUND OF THE INVENTION

10002] In the construction of a refrigerator cabinet, it is
typical to include a metal mullion bar position between side
walls of a horizontally disposed freezer and fresh food
compartment or between the top and bottom walls of side-
by-side freezer and fresh food compartment. The purpose of
the mullion bar or rail 1s well known to provide support
between the side walls of the refrigerator and to provide a
load bearing structure about which the liners of the freezer
and fresh food compartment are constructed.

[0003] The mullion rails or bars are located across the
open front of the refrigerator cabinet exposed to the ambient
atmosphere and at least a portion of the interior liner of the
freezer compartment and/or the fresh food compartment.
Typically, the mullion bar provides a structural support to
which a partition for the freezer and fresh food compart-
ments are constructed. Since the mullion bar 1s a metallic
material, the mullion 1s a good heat transfer medium
between the ambient atmosphere and the freezer compart-
ment and/or the fresh food compartment. When the ambient
1s humid, condensation appears on the face of the mullion
bar when mullion temperature 1s below dew point tempera-
ture. To prevent sweating the mullion bar typically has a
heater which warms the mullion surface exposed to the
ambient. However these heaters also heat the fresh food
compartment and/or freezer compartment raising the energy
requirements needed to maintain operation of the refrigera-
for.

0004] The mullion bar also provides a reinforced surface
against which the doors may close. Each door includes a
cgasket having magnets which are attracted to the metal
mullion bar to effect a seal against the mullion bar. Thus the
mullion bar 1s required to provide an effective seal against
the door gaskets which must withstand the stresses of
repeated door closure and provide a magnetic attracting
medium.

[0005] There is a need however for a mullion bar assembly
for use 1n a refrigerator where the metallic bar exposed to the
ambient contacts only a portion of the door seal and another
portion of the door seal further engages a portion of the
interior cabinet or gasket associated therewith that 1s 1nsu-
lated from the metallic mullion bar. There 1s a further need
to provide a mullion bar assembly that has improved thermal
insulation characteristics that inhibit thermal transfer
between the fresh food or freezer compartments and the
ambient exposed mullion bar.

SUMMARY OF THE INVENTION

[0006] The present invention relates to a refrigerator cabi-
net having improved heat transfer characteristics associated
with the mullion. Preferably, a metallic reinforcing mullion
rail or bar 1s located between the freezer compartment and
fresh food compartment of an interior plastic liner. The
metallic mullion bar 1s held 1n place by plastic mnsulated edge
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wall gasket members which together with the mullion bar
form the front wall of the mullion assembly. The edge wall
cgasket members have an additional function of holding a
block of insulation behind the mullion strap to further reduce
thermal heat transfer to the mullion bar.

[0007] In accordance with one aspect of the present inven-
tion there 1s provided a refrigerator including a refrigerator
cabinet comprises an exterior metallic cabinet shell having
a top wall, a bottom wall and side walls providing an open
side. The cabinet has an interior liner adapted to fit within
the exterior cabinet shell. The interior liner defines two
interior cavities with a space therebetween. The cabinet has
an energy cfficient mullion assembly interconnecting the
two 1nterior cavities at the open side. The mullion assembly
comprises the interior cavities each having adjacent edge
wall members extending toward the open side of the cabinet.
The edge wall members each have a forward surface extend-
ing flush to the open side for supporting a portion of a door
scaling gasket. The edge wall members each has a recessed
channel extending rearwardly of the open side. At least one
of the edge wall members has a locating flange member with
an edge portion extending toward the other one of the edge
wall members. A metallic mullion bar extends between the
pair of edge wall members and has a flat wall portion against
which seals another portion of the door sealing gasket
carrying a magnet. The mullion bar has rewardly extending
flanges extending 1nto and supported by a respective one of
the recessed channels of the edge wall members. The
mullion assembly further includes an insulation member
mounted rearwardly of the metallic mullion bar within the
space between the interior cavities. The msulation member
1s held 1n engagement by and between the pair of edge wall
members by the at least one locating flange member edge
portion urging the insulation member against the other edge
wall member.

[0008] By locating the insulation member between and by
the msulating gaskets, thermal transfer 1s reduced from the
interior cavities of the cabinet to the metallic mullion bar.

Further, by supporting the mullion bar separate of the
Interior cavities, there 1s a reduction of heat transfer.

[0009] Preferably, the mullion assembly further includes a
layer of mastic material positioned between the metal mul-
lion flat wall portion and the msulation member and refrig-
crant tubing extending within the mastic material and into
the 1insulation member for distributing and maintaining
temperature of the metallic mullion flat wall portion above
the dew point.

[0010] 10 Preferably, the edge wall members are separate
cgaskets attached to a wall of the 1nterior cavities. Preferably,
the recess channels extend rearwardly at 90 degrees from the
front forward surface. The recess channels are preferably
defined by an outer wall adjacent the respective interior
cabinet and an 1nner wall adjacent the insulation member
and wherein one of the inner walls includes the locating
flange member edge portion.

[0011] The insulation member preferably comprises a
block of fiberglass insulation and foamed-in-place insulation
1s further provided within the space between the two interior
cavities and rearwardly of the 1nsulation member.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] For a better understanding of the nature and objects
of the present 1invention reference may be had by way of
example to the accompanying diagrammatic drawings in
which:

[0013] FIG. 1 is a perspective view of a refrigerator;

[0014] FIG. 2 is a perspective view of the refrigerator
cabinet of the present mvention with the doors removed;

10015] FIG. 3 a sectional view of the mullion construction
of the present invention as seen along section III-III of FIG.

1; and

DETAILED DESCRIPTION OF EMBODIMENTS
[0016] Referring to FIGS. 1 and 2, there is shown a

domestic refrigerator 10 having an exterior cabinet shell 12.
The refrigerator 10 includes an interior liner 14. Interior
liner 14 includes two bubble sections or cavities (16, 18)
defining an upper freezer compartment 16 and a lower fresh
food compartment 18. Access to the freezer compartment 16
and the fresh food compartment 18 1s permitted at the front
of the refrigerator 10 by opening doors 20. Doors 20 have
handles 22 which facilitate opening of the doors 20 which
swing open. The bottom of the refrigerator 10 has a deco-
rative kick plate 25. It should be understood that while
FIGS. 1 and 2 relate to a top mount refrigerator having an
upper freezer compartment and lower food compartment,
the present invention may be used in different types of
refrigerator constructions, such as, for example, bottom
mount refrigerators or side-by-side refrigerators having
swinging or pull-out doors.

[0017] Referring to FIG. 2, the exterior cabinet shell 12
has a shell edge flange 32 extending around the open side 28
of the top wall 29, bottom wall 31 and side walls 33 towards
the opening of the open side 28. The exterior cabinet shell
12 1s usually made from sheet metal.

|0018] The interior liner 14 is adapted to fit within the
exterior cabinet shell 12. The interior liner includes a liner
flange 34 extending outwardly of said liner. The liner flange
34 1s shown to extend outwardly of the top, bottom and side
walls of the liner 14. The liner 14 1s preferably a plastic
material made from a mold. A breaker strip 36 interconnects
the interior liner 14 with the exterior cabinet shell 12.
Preferably, however, the plastic liner 1s inserted inside a
recess 1n the flange 32 without the use of a breaker strip. The
cabinet flange and the liner further include openings through
which hinges 38 (see FIG. 2) extend for the mounting of the
refrigerator doors 20. Separating the fresh food compart-
ment 18 from the freezer compartment 16 of the liner 14 1s
the mullion assembly 40 as shown in FIG. 2.

[0019] In accordance with the novel features of the present
invention, reference 1s now made to FIG. 3 of the drawings
for a complete description of the mullion assembly 40. The
mullion assembly 40 has a pair of edge wall insulated
members 42, 44 cach connected to a respective 1nterior
cavity 16, 18 adjacent the mullion assembly 40. The edge
wall members 42, 44 cach extend forward toward the open
side 28 of the cabinet 12 and each have a forward surface 46
extending flush to the open side 28 for supporting a portion
52 of a door scaling 54. The plastic wall members 42, 44
have a recessed channel 48 extending rearwardly of the open
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side 28. The recess channels 48 are defined by an outer wall
60 adjacent the respective interior cabinet 48 and an inner
wall 62. The recess channels 48 extend rearwardly at 90
degrees from the open side 28.

[0020] The upper most edge wall member 42 has a locat-
ing flange member 64 with an edge portion 66 cxtending
toward the other one of the edge wall members 44.

[0021] The mullion assembly 40 has a metallic mullion
bar 50 extending between the pair of edge wall members 42,
44. The mullion bar 50 has a flat wall portion 70 against
which seals another portion 56 of the door sealing gasket 54
carrying a magnet. The mullion bar 50 also has rearwardly
extending flanges 72 extending into and supported by a
respective one of the recessed channels 48 of the edge wall
members 42, 44. The flanges 72 are inserted into the recess
channels 48 and form an interference {it therewith.

[0022] A layer of mastic material 80 1s applied to the inner
surface of the mullion bar 50. The mastic material 80 1s a
thermal mass that maintains and evenly distributes heat
between the metallic mullion flat wall portion 70 and
insulation member 82. The heat 1s generated from refrigerant
tubing 102 extending within the mastic material 80 and into
the mnsulation member 82 for maintaining temperature of the
metallic mullion flat wall portion 70 above the dew point.
The tubes 102 are wrapped 1n aluminum or copper foil 89 to
enhance heat transfer from tubes to mullion flat surface.

[0023] The insulation member 82 is mounted rearwardly
of the metallic mullion bar 50 and mastic material 80 within
the space 90 between the interior cavities. The 1nsulation
member 82 1s preferably a block of fiberglass insulation and
1s held 1n engagement by and between the pair of edge wall
members 42, 44 by the locating flange member edge portion
66 urging the insulation member against the inner wall 62 of
the other edge wall member 44.

10024 Lastly, the construction of the mullion assembly 40
may preferably include foamed-in-place insulation 92
within the space 90 between the two interior cavities 16, 18
and rearwardly of the isulation member 82 or could be
made of an extruded expanded polystyrene as an insulator
between 1nterior cabinets 16 and 18.

10025] In FIG. 3, the doors 20 are shown to comprise an
exterior shell 90 having an mnturned flange 92. Within the
door 20 1s insulating foam 94. The inside of the door is
provided with a door liner 96 having an outwardly turned
flange 98. The outwardly turned flange 98 is provided with
a hook 100 for effecting a clasping motion with a door
scaling 54. This hook 1n an alternative embodiments 1is
formed as an integral part of the edge of door liner. The
cgasket 54 1s provided with a web which holds an elongate
magnet 38 1n an elongated magnet chamber. Adjacent the
magnet chamber 1s a second air chamber 104.

What 1s claimed 1s:

1. A refrigerator including a refrigerator cabinet compris-
ng:

(a) an exterior metallic cabinet shell having a top wall, a

bottom wall and side walls providing an open side;

(b) an interior liner adapted to fit within the exterior
cabinet shell, said interior liner defining two interior
cavities with a space therebetween,
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(¢) an energy efficient mullion assembly interconnecting
the two 1nterior cavities at the open side, the mullion
assembly comprising:

(1) the interior cavities each having adjacent edge wall
members extending toward the open side of the
cabinet, the edge wall members each having a for-
ward surface extending flush to the open side for
supporting a portion of a door sealing gasket and
cach having a recessed channel extending rearwardly
of the open side, and at least one of the edge wall
members having a locating flange member with an
edge portion extending toward the other one of the
cdge wall members;

(i1) a metallic mullion bar extending between the pair of
cdge wall members having a flat wall portion against
which another portion of the door sealing gasket
carrying a magnet seals, the mullion bar having
rewardly extending flanges extending into and sup-
ported by a respective one of the recessed channels
of the edge wall members; and,

(i11) an insulation member mounted rearwardly of the
metallic mullion bar within the space between the
interior cavities, the msulation member being held 1n
engagement by and between the pair of edge wall
members by the at least one locating flange member
edge portion urging the insulation member against
the other edge wall member.

2. The refrigerator of claim 1 further including a layer of
mastic material positioned between the metal mullion flat
wall portion and the insulation member, and refrigerant
tubing extending within the mastic material and having a foil
wrapped about the tubing 1n contact with the mullion flat
wall portion and the mastic material co-operating to main-
tain temperature of the metallic mullion flat wall portion
above the dew point.

3. The refrigerator of claim 1 wherein the recess channels
extend rearwardly at 90 degrees from the front forward
surface.

4. The refrigerator of claim 1 wherein the recess channels
are defined by an outer wall adjacent the respective interior
cabinet and an mner wall adjacent the insulation member
and wherein one of the inner walls includes the locating
flange member edge portion.

5. The refrigerator of claam 1 wherein the insulation
member comprises a block of fiberglass insulation.

6. The refrigerator of claim 1 further including a selected
one of foamed-in-place msulation and expanded polystyrene
within the space between the two interior cavities and
rearwardly of the insulation member.

7. A refrigerator including a refrigerator cabinet compris-
Ing:

(a) an exterior metallic cabinet shell having a top wall, a
bottom wall and side walls providing an open side;

(b) an interior plastic liner adapted to fit within the
exterior cabinet shell, said interior liner defining two
interior cavities with a space therebetween,
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(c) an energy efficient mullion assembly interconnecting
the two 1nterior cavities at the open side, the mullion
assembly comprising:

(1) a pair of edge wall insulated gasket members each
connected to a corresponding interior cavity adjacent
the mullion assembly; the edge wall gasket members
cach extending forward toward the open side of the
cabinet and each having a forward surface extending,
flush to the open side for supporting a portion of a
door sealing gasket and each having a recessed
channel extending rearwardly of the open side, and
at least one of the edge wall members having a
locating flange member with an edge portion extend-
ing toward the other one of the edge wall members;

(i1) a metallic mullion bar extending between the pair of
cdge wall members having a flat wall portion against
which another portion of the door sealing gasket
carrying a magnet seals, the mullion bar having
rewardly extending flanges extending into and sup-
ported by interference fit with a respective one of the
recessed channels of the edge wall members; and,

(i11) an insulation member mounted rearwardly of the
metallic mullion bar within the space between the
interior cavities, the insulation member being held 1n
engagement by and between the pair of edge wall
members by the at least one locating flange member
cdge portion urging the insulation member against
the other edge wall member.

8. The refrigerator of claim 7 wherein the recess channels
are defined by an outer wall adjacent the respective interior
cabinet and an inner wall adjacent the insulation member
and wherein one of the inner walls 1includes locating flange
member edge portion.

9. The refrigerator of claim 8 wherein the recess channels
extend rearwardly at 90 degrees from the open side.

10. The refrigerator of claim 8 further including a layer of
mastic material positioned between the metallic mullion flat
wall portion and the insulation member, and refrigerant
tubing extending within the mastic material and having a foil
wrap 1n contact with the mullion flat wall portion and the
mastic material for maintaining the temperture of the metal-
lic mullion flat wall portion above the dew point.

11. The refrigerator of claim 10 wherein the insulation
member comprises a block of fiberglass insulation.

12. The refrigerator of claim 11 further including a
selected one of foamed-in-place insulation and expanded
polystyrene within the space between the two 1nterior cavi-
ties and rearwardly of the insulation member.

13. The refrigerator of claim 7 further including a pair of
doors mounted to the cabinet for movement relative thereto
and each of the doors adapted to close the open side of one
of the interior cavities, each door carrying a seal with the one
portion adapted to engage the forward surface of one of the
cdge wall members and the other portion carrying the
magnet portion for engaging the metallic mullion flat por-
tion.
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