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liner assembly (30) disposed within the interior
volume of the outer cabinet (20) and defining a
product display space (15) having an open top.
The liner assembly (30) includes an evaporator
(60) contacting an inner liner (31) and bounding
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an air circulation duct (50) through which air
circulating from the product display space (15)
passes. Refrigerant circulating through the evap-
orator (60) cools both the inner liner (31) and
the circulating air. The circulating air passes
across the open top of the product display space
(15) to form an air curtain (70).
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Refrigerated Merchandiser

Field of the Invention
[0001] This invention relates generally to refrigerated merchandisers and,

more particularly, to island type chest freezers.

Background of the Invention

[0002] Refrigerated merchandisers, also commonly referred to as
refrigerated display cases and refrigerated display cabinets, are well-known in the
food merchandising industry for displaying to potential customers food products that
must be maintained in a temperature-controlled environment to prevent spoilage or
deterioration of quality or edibility. For fresh foods, the product stored in the
interior product display space of the refrigerated display case is generally maintained
at a temperature in the range of about 33 degrees F to about 40 degrees F (about
0.5°C to about 4°C), depending upon the particular food product. For frozen foods,
the product stored in the interior product display space of the refrigerated display
case is generally maintained at a temperature in the range of about 0 degrees F to
about 32 degrees F (about -18°C to about 0°C) or lower depending upon the
particular food product.

[0003] One type of refrigerated display cabinet in commercial use, generally
in supermarkets and grocery stores, is commonly referred to as an island-type
display chest. Display chests of this type have an interior display space accessed
through on open top. The display chest has four side walls and a bottom wall
cooperatively forming a rectilinear box-like chest. The chest may have an open-top
or a hinged top door that may be made, at least in part, of glass or other transparent
material that permits potential customers to view the product displayed within the
interior displa}" space.

[0004] In open-top refrigerated display cabinets of this type, the interior
display space is defined by a liner having an open top, four side walls and a bottom
wall. The liner is disposed within the box-like chest with the bottom wall of the
liner parallel to and spaced from, typically by a few inches, the bottom wall of the

chest and with the front and rear sidewalls of the liner parallel to and spaced from,
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typically by a few inches, the front side and back side wall, respectively, of the chest.
In this construction, a continuous gap is formed between the liner and the chest walls
which extends along the front side wall, the bottom wall and the back side wall. In
this space, an evaporator coil and a motor driven evaporator fan are disposed in
operative association.

[0005] The evaporator fan operates to draw air from the display space
through an inlet at the top of the front side wall downwardly through the gap
between the liner and the front side wall, thence through the gap between the liner
and the bottom wall, thence upwardly through the gap between the liner and the
back side wall, and returned to the display space through an outlet at the top of the
back side wall. In traversing the gap, the air passes through the evaporator coil in
heat exchange relationship with refrigerant circulating through the tubes of the
evaporator coil whereby the air is chilled. Typically, the refrigerant is supplied from
an external refrigeration system located elsewhere on the store premises. The
chilled air discharging from the outlet at the top of the back side wall passes across
the open-top of the chest, thereby forming a layer of relatively cold air, termed an air
curtain, over the product display space that isolates the open product display space
from the warm environment of the store. Open-top refrigerated display chests
utilizing air curtains are shown, for example, in U.S. Pat. Nos. 4,265,092; 4,314,457
and 7,497,770. In this design, the liner itself is not chilled by direct conduction from
the refrigerant, but only by convective heat exchange with the chilled air flowing
along the surface of the liner.

[0006] In certain applications, for example when displaying of frozen foods,
an open-top chest with air curtain will consume a high amount of energy and require
an expensive finned tube coil to provide sufficient cooling of the circulating air to
maintain the product within the display space in a frozen state. To conserve energy
in freezer applications, it has become customary to provide a hinged door or sliding
door covering the open-top access to the product display space of the chest freezer.
In freezer applications, The door, either in whole or in part, is formed of glass or
other transparent material to permit a potential purchaser to view the product within
the interior display space. To access the product for purchase, the purchaser need

only open the door and reach into the product display space. Commonly, in freezer
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applications, the interior product space is cooled by refrigerant circulating through a
tube coil Wrapped around the side walls of the liner defining the interior display
space. The tube coil is typically embedded in the inner surface of the insulated side
walls of the chest freezer bounding the liner. The refrigerant may be supplied from
an external refrigeration system located elsewhere on the store premises or from a
self-contained refrigeration unit disposed beneath the display chest. A refrigerated
display cabinet of this type is shown, for example, in U.S. Pat. No. 4,753,084. In
this type of design, the air within the interior product display space is cooled
indirectly from contact with the chilled liner, which is chilled by conduction from
the refrigerant circulating through the tube coil surrounding the liner. Consequently,
the air temperature may vary with location within the product display space, with the
coldest air being found along the liner side walls, with the air being warmer in the
central upper region of the product display space. Additional designs of glass-top
refrigerated merchandisers of the chest type are shown, for example, in U.S. Pat.

Nos. 3,729,243 and 4,602,827.

Summary of the Invention

[0007] In an aspect of the invention, a refrigerated chest merchandiser
includes an outer cabinet defining an interior volume having a top access opening,
and a liner assembly disposed within the interior volume of the outer cabinet and
defining a product display space having an open top disposed subadjacent and in
spaced relationship with the top access opening of the outer cabinet. The liner
assembly includes an inner liner and a refrigerant evaporator. The inner liner has a
bottom wall disposed in spaced relationship with and above a bottom wall of the
outer cabinet to form a bottom gap, a front wall disposed in spaced relationship with
and inward of a front wall of the outer cabinet to form a front gap, and a rear wall
disposed in spaced relationship with and inward of a rear wall of the outer cabinet to
form a rear gap. The front gap, bottom gap and rear gap connect in flow
communication to form a continuous duct. The continuous duct includes an air inlet
and an air outlet n flow communication with the continuous duct. In an embodiment,
the air inlet is disposed along the front wall of the inner liner and an air outlet from

the duct is disposed along the rear wall of the inner liner. The refrigerant evaporator
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contacts the inner liner and bounds a portion of the continuous duct, for example the
front gap and the rear gap. An air circulator, which in an embodiment may be
disposed within the continuous duct, circulates air from the product display space
through the air inlet into the continuous duct and discharges the circulating air
through the air outlet across the open top of the liner assembly. In an embodiment,
the air curtain comprises a multi-layer laminated air curtain.

[0008] The refrigerant evaporator may be bonded to the inner liner. The
refrigerant liner may be formed integrally with the inner liner. In an embodiment,
the refrigerant evaporator includes a plurality of refrigerant passages disposed in
spaced relationship with each set of adjacent refrigerant passages interconnected by
a web member. The refrigerant evaporator may be roll formed from a single metal
sheet and bonded to a back face of the inner liner. In an embodiment, the inner liner
and the refrigerant evaporator are made of the same metal material. In an
embodiment, the refrigerated display merchandiser may include a selectively
positionable door mounted to the outer cabinet, the door being positionable in a
closed position wherein said door covers the access opening and in an open position
wherein the access opening is uncovered. The door includes a transparent portion to
permit viewing of the product display space. In an embodiment, the door is a glass

door.

Brief Description of the Drawings

[0009] For a further understanding of the disclosure, reference will be made
to the following detailed description which is to be read in connection with the
accompanying drawing, where:

[0010] FIG. 1 is an elevation view, in section, of an exemplary embodiment
of a chest-type frozen food merchandiser embodying an aspect of the invention;
[0011] FIG. 2 is a sectioned, side elevation view of an exemplary
embodiment of the liner/evaporator assembly of the merchandiser of FIG. 1 taken
along line 2-2 of FIG. 3; and

[0012] FIG. 3 is a laid-out plan view of the liner/evaporator assembly of the
merchandiser of FIG. 1.
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Detailed Description of the Invention

[0013] Referring initially to FIG. 1 of the drawing, there is depicted an
exemplary embodiment of a chest-type frozen food merchandiser 10, which will also
be referred to herein as a freezer chest. The freezer chest 10 includes an outer
cabinet 20 having a top door 25, and a liner assembly 30 that defines an interior
product display space 15. The cabinet 20 has a bottom wall 22, a front wall 24, a
back wall 26, and two opposed side walls 28 that cooperatively form a rectilinear
box-like structure. The door 25, which when closed against the upper perimeter of
the outer cabinet 20 covers the access opening 17 of the freezer chest 10, is hinged
to the back wall 26 and pivots upwardly and rearwardly away from the front wall 24
when a purchaser opens the door 25 to access product with the interior display space
15. The door 25, either in whole or in part, is formed of glass or other transparent
material 27 to permit a potential purchaser to view the product within the interior
display space 15. The front wall 24 has an inwardly projecting lip 21 and the rear
wall has an inwardly projecting lip 23. The access opening 17 is a rectilinear
opening that extends front to back between the lip 21 and the lip 23 and extends
laterally between the opposed side walls 28. A dome region 19 is formed above the
access opening 17 and the inside surface of the door 25 when the door 25 is in the
closed position.

[0014] The liner assembly 30 includes an inner liner 31 and an evaporator 60
that surrounds the inner liner 31. The inner liner 31 has a bottom wall 32, a front
wall 34, a back wall 36, and two opposed side walls 38 that cooperatively form a
rectilinear box-like structure. The liner 31 is disposed within the interior volume
defined by the outer cabinet 20 with the bottom wall 32 of the liner 31 positioned
parallel to and in spaced relationship to the bottom wall 22 of the outer cabinet and
the open top of the liner 30 subadjacent the access opening 17 in spaced relationship
with the lower surfaces of the respective lips 21 and 23 of the front and rear walls of
the outer cabinet 20. Additionally, the liner 30 is positioned within the interior
volume defined by the outer cabinet 20 with the front wall 34 of the liner 31
positioned parallel to and in spaced relationship to the front wall 24 of the outer
cabinet, and with the rear wall 36 of the inner liner 31 positioned parallel to and in

spaced relationship to the back wall 26 of the outer cabinet.
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[0015] The gaps between the front, bottom and rear walls of the liner 31 and
the respective front, bottom and rear walls of the outer cabinet 20 form a continuous
duct 50. An air inlet 52 is disposed between the upper edge of the front wall 34 of
the inner liner 31 of the under surface of the lip 21 extending inwardly from the
front wall 24 of the outer cabinet 20. An air outlet 54 is disposed between the upper
edge of the rear wall 36 of the inner liner 31 and the under surface of the lip 23
extending inwardly from the rear wall 36 of the inner liner 31. The duct 50 extends
as a continuous flow passage from the air inlet 52 to the air outlet 54. An air flow
circulator, for example an axial flow fan 56 and associated fan drive motor 58 as
depicted in FIG. 1, is disposed within the air flow duct 50 for drawing air from the
interior product display space. The opposed side walls 38 of the liner 31 lie adjacent
the opposed side walls 28 of the outer cabinet 20.

[0016] Referring now to FIGs. 2-3, the liner assembly 30 includes an
evaporator 60 that surrounds the liner 30, contacting the back surfaces of the front
wall 34, rear wall 36 and side walls 38 of the inner liner 31 that face, respectively,
the front wall 24, the rear wall 26 and the side walls 28 of the outer cabinet 20. The
evaporator 60 may be bonded to those back surfaces of the front wall 34, back wall
36 and side walls 38 of liner 30. In the exemplary embodiment depicted in FIGs. 1-
3, the evaporator 60 comprises a plurality of refrigerant flow passages 62 disposed at
spaced intervals with neighboring passages 62 connected by a flat web member 64
extending therebetween. The evaporator 60 may be roll formed from a single metal
sheet which is bonded, by any suitable means, during manufacture to the back
surfaces of the front wall 34, rear wall 36 and side walls 38 of the inner liner 31.
Constructed in this manner, the refrigerant passages 62 and the web members 64 are
integrally formed and the evaporator and inner liner are integrally formed. The
evaporator 60 and the inner liner 31 may be made of the same metal material, for
example copper sheet, stainless steel sheet, or other sheet material of compatible and
bondable metals having acceptable thermal conductivity.

[0017] The portions of the evaporator 60 bounding the front wall 34 and the
back wall 36 of the liner 30 also bound upon the duct 50 formed between the liner
30 and the outer cabinet 20. Therefore, the air drawn from the interior product

display space 15 passes over those portions of the evaporator 60 as it flows through
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the duct 50. Refrigerant supplied from a refrigeration system (not shown) located
elsewhere within the store is circulated through the refrigerant passages 62 of the
evaporator 60. The refrigerant passing through the refrigerant passages 62 cools not
only the four walls 34, 36, 38 of the inner liner 31 by conductive heat exchange, but
also cools the air circulating through duct 50 and flowing over the surface of
portions of the evaporator 60 bounding the duct 50 through convective heat
exchange. Utilizing the refrigerant passing through the refrigerant passages 62 for
directly cooling not only the inner liner 31, but also the circulating air passing
through duct 50 allows for improved compressor efficiency and a more uniform air
temperature distribution through the interior product display space 15.

[0018] When the door 25 is in the closed position over the top of the outer
cabinet 20, an air tight seal is formed between the rim of the door and the upper
surface of the outer cabinet 20. Thus, the cold air temperature environment within
the interior product display space is maintained. However, when the door 25 is in
the open position, such as when a purchaser reaches into the freezer chest 10 to
access product housed within the product display space 15, warm ambient
temperature air from the store environment may infiltrate through the access opening
into the product display space 15 and cold air may spill out of the product display
space 15 into the store environment. The displacement of cold air with warm air
from the store environment causes a reduction in air temperature within the product
display space 15, particularly within the upper central region of the product display
space 15, and results in an uneven air temperature distribution within the product
display space 15. Additionally, the infiltration of the warm air into the product
display space 15 increases the cooling demand imposed upon the refrigeration
system, thereby increasing energy consumption.

[0019] To reduce both the infiltration of warm air into the product display
space 15 and the loss of cold air through spillage into the store, the air circulating
through the duct 50 is discharged through the air outlet 54 with sufficient
momentum to ensure that at least a portion of the discharged air passes across the
open top of the product display area 15 and into the air inlet 52 thereby forming a
curtain 70 of chilled air over the open top of the product display space 15

irrespective of whether the door 15 is closed or open. When the door 15 is open, this
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cold air curtain effectively stops spillage of cold air out of the product display space
15. Further, at least part, if not all, of any warm infiltrating through the access
opening 17 is entrained into the cold air curtain and passed directly into the duct 50
rather than passing directly into the product display space 15.

[0020] Thus, the air curtain 70 serves to preserve the cold air temperature
within the product display space 15 and to also preserve a more uniform air
temperature distribution throughout the interior product display space. In an
embodiment of the freezer chest 10, the air outlet 54 is provided with vanes such
that the air discharging through the air outlet 54 is discharged as a plurality of
vertically layered streams to form a laminated air curtain 70 as illustrated in FIG. 1.
The establishment of a laminated air curtain tends to further reduce the amount of
warm store air that might penetrate through the air curtain 70 into the product
display space 15.

[0021] The use of the air curtain 70 between the access opening 17 and the
product display space 15 augments the use of the liner assembly 30 embodying the
evaporator 60 for cooling both the inner liner and the circulating air to reduce
cooling load demand on the associated refrigeration system, provides a more
uniform temperature distribution throughout the interior product display space 15,
and provides additional air “insulation” during periods when the door 25 is opened.
Tests have shown that air temperatures within the product display space 15 of a
freezer chest in accord with the exemplary embodiment depicted in FIG. 1 may be
maintained within a range of as little as 2 degrees Celsius (3.6 degrees Fahrenheit)
from location to location within the interior product display space 15. Additionally,
“sweating” resulting from moisture condensing on the inside surface of the glass 27
may also be reduced as the presence of the air curtain 70 over the top of the interior
product display space tends to reduce the temperature difference across the glass that
results from the difference in air temperature between the store environment and the
air temperature within the dome region 19 above the access opening 17.

[0022] The terminology used herein is for the purpose of description, not
limitation. Specific structural and functional details disclosed herein are not to be
interpreted as limiting, but merely as basis for teaching one skilled in the art to

employ the present invention. While the present invention has been particulatly
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shown and described with reference to the exemplary embodiments as illustrated in
the drawing, it will be recognized by those skilled in the art that various
modifications may be made without departing from the spirit and scope of the
invention. Those skilled in the art will also recognize the equivalents that may be
substituted for elements described with reference to the exemplary embodiments
disclosed herein without departing from the scope of the present invention.

[0023] Therefore, it is intended that the present disclosure not be limited to
the particular embodiment(s) disclosed as, but that the disclosure will include all

embodiments falling within the scope of the appended claims.
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We Claim:

1. A refrigerated chest merchandiser comprising:

an outer cabinet defining an interior volume, the outer cabinet having a
bottom wall, a front wall, a rear wall, and a top access opening;

a liner assembly disposed within the interior volume of the outer cabinet and
defining a product display space having an open top disposed in association with the
top access opening of the outer cabinet, the liner assembly including an inner liner
and a refrigerant evaporator, the inner liner having a bottom wall disposed in spaced
relationship with and above the bottom wall of the outer cabinet to form a bottom
gap, a front wall disposed in spaced relationship with and inward of the front wall of
the outer cabinet to form a front gap, and a rear wall disposed in spaced relationship
with and inward of the rear wall of the outer cabinet to form a rear gap, the front gap,
bottom gap and rear gap connected in flow communication to form a continuous
duct, the refrigerant evaporator in contact with the inner liner and bounding at least a
portion of the continuous duct;

an air inlet in air flow communication with the continuous duct;

an air outlet in air flow communication with the continuous duct; and

an air circulator disposed within the continuous duct for circulating air from
the product display space through the air inlet into the continuous duct and
discharging the circulating air through the air outlet across the open top of the liner

assembly.

2. The refrigerated merchandiser as recited in claim 1 wherein the

refrigerant evaporator is bonded to the inner liner.

3. The refrigerated merchandiser as recited in claim 1 wherein the

refrigerant evaporator is formed integrally with the inner liner.

4, The refrigerated merchandiser as recited in claim 1 wherein the
refrigerant evaporator comprises a plurality of refrigerant passages disposed in
spaced relationship with each set of adjacent refrigerant passages interconnected by

a web member.

10
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5. The refrigerated merchandiser as recited in claim 4 wherein the
refrigerant evaporator is roll formed from a single metal sheet and bonded to a back

face of the inner liner.

6. The refrigerated merchandiser as recited in claim 1 wherein the inner

liner and the refrigerant evaporator are made of the same metal material.

7. A refrigerated merchandiser as recited in claim 1 wherein the air

curtain comprises a multi-layer laminated air curtain.

8. A refrigerated merchandiser as recited in claim 1 further comprising a
selectively positionable door mounted to the outer cabinet, said door positionable in
a closed position wherein said door covers the access opening and in an open

position wherein the access opening is uncovered.

9. A refrigerated merchandiser as recited in claim 8 wherein said door

includes a transparent portion to permit viewing of the product display space.

10. A refrigerated merchandiser as recited in claim 8 wherein said door

comprises a glass door.

11. A refrigerated merchandiser as recited in claim1 wherein the

refrigerant evaporator bounds the front gap and the rear gap of the continuous duct.

12. A refrigerated merchandiser as recited in claim 1 wherein the air inlet
in air flow communication with the continuous duct opens into the continuous duct
at an upper region of the continuous duct between the front wall of the inner liner

and front wall of the outer cabinet.

11
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13.  Arefrigerated merchandiser as recited in claim 1 wherein the air
outlet in air flow communication with the continuous duct opens into the continuous
duct at an upper region of the continuous duct between the rear wall of the inner

liner and rear wall of the outer cabinet.

12
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