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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates generally to mo-
bile cabinets with insulation.

Background

[0002] For restaurants, schools, hospitals, etc. where
food and drink are served, it is often not possible for a
kitchen to prepare enough servings from scratch to feed
everyone within a reasonable time period. Accordingly,
food and drink items are prepared ahead of time and
stored until served. To ensure that items do not perish
or reach an undesired temperature, they are typically
stored in mobile or stationary cabinets. The food is pre-
pared and loaded into the cabinets, which are plugged
into an electrical outlet so that internal heating systems
can heat, or refrigeration system can cool, the interior of
the cabinet. Mobile cabinets can be moved to facilitate
cleaning the floor underneath them. Similar cabinets may
also be used in hospitals, schools or other environments
where meals are prepared at a central location and sub-
stantial time may lapse before they are ultimately deliv-
ered to the intended destinations, e.g. remote patient
rooms.
[0003] Traditionally, holding cabinets fell into two gen-
eral categories related to performance: insulated and un-
insulated. Un-insulated cabinets generally fall into a
"budget" category of cabinet, are inefficient, and may
have hot exteriors. Insulated cabinets are typically man-
ufactured by creating inner and outer sheet metal shells,
with some form of insulation between them. These cab-
inets may provide good insulation performance and
structure, but the process of manufacturing them is time
consuming. Most insulated cabinets employed a fiber-
glass bat or board insulation that was easier, and less
expensive to assemble, but the insulation could absorb
moisture over time, losing its efficacy. In addition cabinets
with metal outer surfaces are susceptible to denting,
scratching, and require bumpers to be added to prevent
damage to the cabinet or to the facility itself when moving
the cabinet.
[0004] The conventional un-insulated cabinets have
several other drawbacks. The metal exteriors of these
cabinets transfer heat, and may lead to user burns. In
addition, moving the cabinets inevitably results in bumps
and vibrations which can harm the exterior of the cabinets
or interior mechanical systems. Some cabinets have ad-
dressed these problems with padded and/or insulated
hand holds, but these hand holds usually leave many
exposed surfaces, including surfaces near the front of
the cabinets that may lead to user burns. Relevant tech-
nology may be seen in e.g. US2008/0284302, JP H03
56238, US2003/0160551, US2005/0223652,

US2013/0126544 and US2006/0108899.
[0005] Consequently, it would be advantageous to pro-
vide a cost-effective mobile cabinet which addresses the
problems arising from a lack of expensive integrated in-
sulation. It would also be advantageous to provide a mo-
bile cabinet with insulation that protects the cabinet from
harmful bumps and vibrations. In addition, it would be
advantageous to design a mobile cabinet where the user
is protected from possible burns through improved safe-
ty. In addition, it is also be advantageous to provide a
mobile cabinet that complies with ENERGY STAR® re-
quirements.

SUMMARY OF THE INVENTION

[0006] The present invention provides a mobile cabinet
with an attachable insulation panel system. The invention
relates to a mobile cabinet according to claim 1.
[0007] In one embodiment, the mobile cabinet may in-
clude a cabinet body, a door, a heating or refrigeration
module, and at least one attachable insulation panel. The
insulation panel may be a single panel which is formable
around the entire cabinet, or a plurality of panels may be
used to provide insulation for the cabinet to allow the
cabinet to comply with ENERGY STAR® requirements,
by improving the amount of coverage of an inner shell,
reducing exposed hot areas, improving safety and effi-
ciency. The insulation panel may also provide integral
hand holds that allow easier moving and handling.
[0008] In a preferred embodiment, the insulation for
the cabinet may be a system of panels. The system of
panels is preferably between two and four insulation pan-
els. For small size cabinets, the system of panels is pref-
erably two panel sections, which each wrap the cabinet
from a front corner to at least a middle of the back of the
cabinet, in an L-shape. The insulation panel sections are
coupled by a hinge. For larger size cabinets, the system
of panels is preferably four insulation panels, which each
wrap either the top or bottom part of the cabinet from a
front corner of the cabinet to at least the middle of the
back of the cabinet, in an L-shape. A plurality of panels
can be mounted on each side of the cabinet. In another
preferred embodiment, the insulation panel may have
three sections connected by two hinges, such that the
insulation panel can wrap around three sides of the cab-
inet.
[0009] The insulation panels include a side wall section
and a back wall section. The side wall section provides
insulation to the side wall from the front of the cabinet
near the door to the back of the cabinet. The back wall
section provides insulation to the back of the cabinet and
may extend from the back of the side wall to about the
center of the rear wall of the cabinet.
[0010] The insulation panel is formed with a side wall
section that substantially covers the side wall of the cab-
inet and a back wall section that covers about half (or a
portion) of the back wall of the cabinet. With such a con-
struction, two hinged insulation panels can wrap the cab-
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inet body from the position of the door back to a position
where the panels meet near the center of the back wall
of the cabinet.
[0011] Multiple hinged panels may be used together in
order to surround the cabinet. The hinge is formed as an
integral part of the panel. In a preferred embodiment, the
hinge may be a double living hinge that is formable during
a blow molding process. A single panel may be used to
surround only half of the cabinet. The hinged panel may
also include a single hinge or a plurality of hinges. The
hinge may also be omitted from the design. That is, the
insulation panels may be formed as a series of panels
without hinges that may be secured to each other, or as
a single panel with a plurality of hinges that allows the
panel to bend around both rear corners of the cabinet.
An extruded insert may also be used to couple multiple
panels together.
[0012] The insulation panel includes a flange that is
formed to extend substantially perpendicular to the length
of the panel. The flange extends from a position proxi-
mate to a front edge of a side wall section. The flange is
formed to provide coverage to the front portion of the
cabinet proximate to the door. The flange may include
openings for securing the panel to the cabinet with screws
or other securing members. The flange provides addi-
tional insulation for the cabinet and protection to the user
of the cabinet.
[0013] The insulation panels may be fastened to a sin-
gle-walled cabinet to create a high-performance insulat-
ed cabinet with improved aesthetics and usability. The
insulation panels may be attached to the cabinet using
screws from the interior of the cabinet. The insulation
panels may also be attached to the cabinet through
mounting portions formed in the insulation panels.
Mounting portions are preferably provided in the flange
to secure the panel to the front of the cabinet.
[0014] Mounting portions may also be provided in the
back wall section of the insulation panel, to attach the
insulation panels to the rear of the cabinet, preferably
near the edge of the back wall section. In a preferred
embodiment, the cabinet is provided with a raised chan-
nel on the back of the cabinet. The raised channel pref-
erably runs down the center of the back and allows the
insulation panels to be secured thereto without penetrat-
ing the back of the cabinet. Screws that penetrate the
cabinet walls may create a leak of thermal energy and/or
create a dirt trap in the food storage space. As such, the
raised channel allows the insulation panels to be secured
to the cabinet without affecting the R value of the cabinet.
In a more preferred embodiment, the back wall section
of the insulation panel includes a cutout to accommodate
the raised channel. The cutout is preferably shaped to
allow the insulation panels to be secured flush to the
raised channel.
[0015] The insulation panels may be provided in mul-
tiple sizes, which are usable together with cabinets of
different heights. The insulation panels may be provided
to In a preferred embodiment, the insulation panels are

between 45.7 and 81.2 cm (18 and 32 inches) in height.
In a more preferred embodiment, the insulation panels
are between 48.3 and 73.7 cm (19 and 29 inches) in
height.
[0016] In order to provide the best insulation and pro-
tection, it is preferable that the insulation panel be as
thick as possible. However, the insulation panel should
not be made thicker than necessary, which would result
in wasted materials and a cabinet that is difficult to pass
around obstacles or through doorways.
[0017] Preferably, the maximum thickness of the insu-
lation panel is between 3.8 and 7.6 cm (1.5 and 3 inches).
In a preferred embodiment, the maximum thickness of
the insulation panel is between 4.3 and 7 cm (1.7 and
2.75 inches). In a more preferred embodiment, the max-
imum thickness of the insulation panel is between 4.6
and 5.6 cm (1.8 and 2.2 inches).
[0018] Of course, the thickness of the panel may vary
throughout the width of the panel to accommodate aes-
thetic design features or functional enhancements to the
insulation panel. The panel may include a hand hold or
a plurality of hand holds. The hand holds may be formed
in the panel by defining a depression along the height of
the insulation panel, proximate to the front corner of the
side panel. Preferably, the handholds may be formed on-
ly on the front side of the insulation panel, or on both the
front and rear sides of the insulation panel on the side of
the cabinet. Additional hand holds may be formed in the
insulation panel on the back of the cabinet. Preferably,
the depth of the hand holds is no more than half the max-
imum thickness of the insulation panel.
[0019] The insulation panels may be formed from a
blow-molding process. In a preferred embodiment, the
insulation panels are multi-part panels and the blow
molding process is used to form an outer shell of the
insulation panels. The insulation panel shells may be
filled with an insulation material. The insulation panel
shells are preferably formed of thermoplastic polymer,
such as polyethylene, polypropylene, or other olefin ma-
terials. In addition, the insulation panels are preferably
formed as a shell that may be filled with insulation. In a
preferred embodiment, the insulation panel is manufac-
tured as a flat, unfolded panel that is deformable. That
is, the panel is preferably formed substantially in one
plane, with a hinge that allows the panel to be secured
to at least two different sides of a cabinet. The insulation
panels are preferably formed in a vertical orientation, in
order to align the grain of the thermoplastic polymer in
the hinge portion and maximize the strength of the insu-
lation panels. The thermoplastic polymer shells may then
be stored as sheets for later filling with insulation and/or
installation onto a cabinet and/or transportation within or
between manufacturing facilities.
[0020] Alternatively, the insulation panels may also be
formed through a rotational molding process. The rota-
tional molding process may be used to form an outer
shell by rotating a heated hollow mold. As another alter-
native, a sheet molding may be used. The sheet molding
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process may be used to create a shell including at least
an inner shell portion and an outer shell portion. The
sheet molded shell portions can then be applied to pre-
formed insulation sheets.
[0021] The insulation panel shells may be filled with
insulation. In a preferred embodiment, the shells are filled
with polyurethane foam or an expanded polypropylene
(EPP) using a process such as a JSP FOAMCORE proc-
ess. The polyurethane foam may be filled into previously
molded insulation panel shells. The filled shells may be
stored and transported in an unfolded state, to maximize
space utilization prior to the installation of the panel onto
a cabinet. Alternatively, the shells may also be filled with
fiberglass insulation. As yet another alternative, the entire
insulation panel may be formed using an expanded poly-
propylene (or similar material), without a secondary ma-
terial.
[0022] The cabinet body includes four side defined by
three or more walls which may be formed of at least one
layer of sheet metal. Preferably, the walls of the cabinet
body are formed by multiple layers of sheet metal. The
multiple layers of sheet metal may include an inner layer
and an outer layer, with a cavity (or gap) therebetween.
The cavity between the walls may be filled or provided
with insulation. The cabinet body is mobile and is pref-
erably provided with wheels or casters on the bottom of
the cabinet.
[0023] The heating or refrigeration system is a modular
unit provided on the top or bottom of the cabinet, which
provides heating or cooling to the cabinet through blown
air. Alternatively, the cabinet may be provided without a
heating or refrigeration system. Such a cabinet may in-
clude another insulation panel on the top of the cabinet,
or may include an air movement system for maintaining
uniform air temperatures throughout the cabinet without
additional heating or cooling. In a preferred embodiment,
the heating or refrigeration module includes a sheet metal
cover. The cover is preferably formed to extend past the
base of the heating or refrigeration module to act as a
panel securing member. The panel securing member
may be formed to cover the top edge of a panel and hold
the top edge of the panel against the cabinet body.
[0024] The cabinet may also include at least one chim-
ney along the sides or back of the cabinet to allow air to
be moved from the top to bottom of the cabinet or, if the
cabinet is provided with a bottom mounted heating or
cooling module, to allow air to be moved from the bottom
to the top of the cabinet. In a more preferred embodiment,
the chimney is provided on both sides of the cabinet.
[0025] In a preferred embodiment, the chimney may
be thermally isolated from the side walls of the cabinet.
The chimney may have an interior wall that is spaced
from the side wall of the cabinet in order to provide iso-
lation from the surface in contact with the insulation and
to allow the side wall of the cabinet to create an additional
reflective surface for reflecting heat back into the center
of the cabinet.
[0026] The interior of the cabinet may include a plurality

of racks for accepting food service trays or the like. In
addition, the interior of the cabinet is preferably shaped
to accept food trays.
[0027] Further features and advantages of the present
invention will become more apparent from the detailed
description set forth below when taken in conjunction with
the following drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

FIGS. 1A and 1B are external perspective views of
a mobile cabinet according to one embodiment.
FIG. 2 is an exploded external perspective view of a
mobile cabinet according to one embodiment.
FIG. 3 is an external perspective view of an unfolded
cabinet insulation panel according to one embodi-
ment.
FIG. 4 is an external perspective view of a folded
cabinet insulation panel according to one embodi-
ment.
FIG. 5 is an external top view of an unfolded cabinet
insulation panel according to one embodiment.
FIG. 6 is a cross-sectional top view of an unfolded
cabinet insulation panel according to one embodi-
ment.
FIGS. 7A and 7B are enlarged cross-sectional views
of an insulation panel double living hinge according
to one embodiment.
FIGS. 8A and 8B are a cross sectional view of a
mobile cabinet, and an enlarged view of an isolated
cabinet chimney according to one embodiment.
FIG. 9 is a perspective view showing heat flow in a
mobile cabinet according to one embodiment.
FIG. 10 is a perspective view of one corner of a mo-
bile cabinet with a cutaway of a side panel according
to one embodiment.
FIG. 11 is a perspective view of an ambient mobile
cabinet without a heating or cooling module accord-
ing to one embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

Overview

[0029] The example embodiments of the invention pre-
sented herein are directed to mobile heated or refriger-
ated cabinets. This is for convenience only, and is not
intended to limit the application of the present invention.
In fact, after reading the following description, it will be
apparent to one skilled in the relevant art how to imple-
ment the following invention in alternative embodiments,
involving, for example, mobile carts, storage containers,
and refrigerators.
[0030] FIGS. 1A and 1B are perspective views of a
mobile cabinet 10 according to one embodiment of the
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invention. The mobile cabinet 10 includes a heating or
cooling module 20 located above a storage space 30.
Alternatively, the storage space 30 may be located above
the heating or cooling module 20. The storage space 30
is designed to store items, while the heating or cooling
module 20 is designed to accommodate a heating or re-
frigeration system. The lower edge of the heating or cool-
ing module 20 extends over the top of the upper insulation
panels 112a and 112b.
[0031] The sides of the mobile cabinet 10 are wrapped
with insulation panels around the storage space 30. In
FIG. 1, the cabinet is wrapped with four insulation panels,
each of which covers the top or bottom and right or left
side of the storage space. The insulation panels 112 are
each hinged panels, which include side wall sections 114
and rear wall sections 116. The side wall sections cover
the side wall and include a flange portion which extends
across a portion of the front of the cabinet near the door
40. The rear wall sections are coupled to the side wall
sections by a hinge, and extend across a portion of the
rear wall of the cabinet. As shown in FIG. 1A, the rear
wall sections of the left and right insulation panels are
both secured to the cabinet near the center of the rear
wall of the cabinet.
[0032] FIG. 2 is an exploded external view of an ex-
emplary embodiment of a mobile cabinet 10 according
to the present invention. The mobile cabinet 10 includes:
two sides walls 104a and 104b, a rear wall 105, a door
40 with a latch mechanism 108, an electrical connection
port 109 (not shown in Fig 2), a user interface 110, upper
insulation panels 112a and 112b, casters 118a-d, lower
insulation panels 112c-d, and insulation panel handles
150.
[0033] The door 40 is constructed from two pieces of
sheet metal joined together around a skeletal structure
which creates a door cavity. The door cavity is filled with
an insulating material. In one embodiment, the insulator
is polyurethane foam which is a poor conductor of heat.
The polyurethane foam may be injected into the door
cavity, resulting in a relatively homogenous distribution.
One advantage of polyurethane foam, as compared to
fiberglass insulation, is that the foam is sprayed into the
door cavity and then rapidly expands to fill the cavity. The
foam effectively blocks air migration through the door
cavity. As a result, minimal, if any, heat transfer via con-
vection through the door 40 itself occurs. When the poly-
urethane foam cures and hardens, it provides significant
torsional rigidity and strength to the door 40. As a result,
the door 40 skeletal structure is less extensive than con-
ventional mobile refrigeration cabinets, resulting in an
overall reduction in weight.
[0034] The side walls 104a and 104b, the rear wall 105,
the upper wall (not shown in Fig), and an interior bottom
wall 202 of the storage space 30, are also formed from
sheet metal joined together. However, in order to reduce
the costs and manufacturing time, it is preferable to not
have to provide insulation within the walls of the cabinets.
Rather, it is beneficial to create a separate insulation sys-

tem that may be efficiently and cost-effectively construct-
ed independently of the cabinet walls.
[0035] The insulation panels 112 are provided to pro-
tect and insulate the mobile cabinet 10 from impacts with
external objects, as well as protect external objects (e.g.,
walls and doors), and to minimize temperature changes
in the storage space 30. The heating or cooling module
20 is provided above the storage space and is able to
push heated or cooled air into the storage space 30.
[0036] As shown in FIG. 2, the upper insulation panels
112a and 112b are provided on the left side wall 104a
and the right side wall 104b, respectively, at a location
below the heating or cooling module 20. The left and right
side walls 104a-b may be formed of aluminum or stain-
less steel, in order to reflect heat within the storage space.
The particular height of the insulation panels 112 may be
adjusted based on the overall height of the mobile cabinet
10. For example, as shown in FIG. 2, the insulation panels
112a-d each may be provided to cover about 50% of the
height of the walls of the mobile cabinet 10. This size is
only exemplary, and depends upon the particular size of
the mobile cabinet 10. For example, the insulation panels
may span the entire height and/or width of the side walls
104a and 104b, or only a portion thereof.
[0037] Upper and lower insulation panels of different
heights may be provided to accommodate a range of
different sizes of cabinets without having to produce in-
sulation panels with specific sizes for each size of cabi-
net. As shown in FIG. 2, the panels may be manufactured
separately from the cabinet, and secured to the cabinet
in the final stages of assembly. The insulation panels
may also be added as an after-market addition to ineffi-
cient cabinets.
[0038] The insulation panels 112a-d are also config-
ured to extend beyond the width of the side walls 104a
and 104b. As shown in FIGS. 3-6, the insulation panels
112 include a flange portion 126. The flange portion 126
extends beyond the front end of the side walls 104a and
104b and wraps around the front corners of the mobile
heated or refrigeration cabinet 10. As such, the insulation
panels cover a portion of the front of the cabinet that is
not covered by the door. When users of the cabinet en-
gage the door, they are more likely to come into contact
with this portion of the cabinet. As such, the flange portion
provides important protection to the user to prevent pos-
sible burns. The flange also improves the insulation pro-
vided at this portion of the cabinet.
[0039] As shown in FIG. 2, the door 40 preferably in-
cludes a latch mechanism 108 comprising a striker which
engages a corresponding receptacle formed in the side
wall 104a. A cabinet may also be provided with multiple
doors, which provide access to a portion of the storage
space to reduce heat loss in cabinets which are accessed
frequently. Preferably, at least two hinges and are pro-
vided to secure the door 40 to the side wall 104b. De-
pending upon the size of the mobile cabinet 10, three or
more hinges may be provided. Furthermore, the flange
portions 126 of the insulation panels 112b and 112d may
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include indentations to allow for the door hinges. The
door 40 engages a door flange, which is disposed within
the storage space 30 at such a position as to allow the
door 40 to be flush with edges of the side walls 104a and
104b when the door 40 is closed. A door gasket may be
attached to the side of the door flange which faces the
door 40. The door gasket is compressed when the door
40 is closed and maintained in a compressed state by
the engagement of the striker with the receptacle. This
arrangement provides an effective barrier between the
storage space 30 and the external environment, thus mit-
igating, if not preventing, air migration around the periph-
ery of the door 40 when the door is closed.
[0040] As shown in FIGS. 1 and 2, the cabinet 10 also
includes a user interface 110 which, in the preferred em-
bodiment, is provided on the front of the cabinet in the
heating or cooling module 20. The user interface 110
includes temperature controls which allow a user to raise
or lower the temperature within the storage space 30.
The user interface 110 may also include a writable sur-
face area, preferably a dry erase surface, on which a
user can display relevant messages, such as the con-
tents of the mobile cabinet 10.
[0041] As shown in FIGS. 1 and 2, the exemplary mo-
bile cabinet 10 includes a plurality of casters 118a, 118b,
118c, and 118d attached to the bottom wall of the cabinet
(e.g., bottom of storage space). The plurality of casters
118a, 118b, 118c, and 118d allow the mobile cabinet 10
to move in any direction. While the plurality of casters
118a, 118b, 118c, and 118d may be directly attached to
the bottom wall of the cabinet 10, the plurality of casters
118a, 118b, 118c, and 118d may also be attached to
caster mounting brackets which in turn are connected to
the bottom wall of the storage space and/or to the side
walls 104a and 104b. The casters or caster mounting
brackets may be connected to the bottom wall of the cab-
inet and/or the side walls 104a and 104b by any number
of fasteners including, for example, rivets, nuts and bolts,
and screws.
[0042] Each of the insulation panels 112 may be at-
tached to the mobile cabinet 10 by any number of fas-
teners including, for example, nuts and bolts, rivets, and
screws. The insulation panels may be formed with a plu-
rality of mounting portions 135 to allow fasteners to en-
gage with both the insulation panels and the cabinet
body. The mounting portions 135 are preferably provided
in at least the flange 126. In addition, mounting portions
135 may be in the rear wall section 116.
[0043] As shown in FIG. 3, insulation panels 112 may
be initially formed as a flat, unfolded panel with an integral
hinge 130 between the a side wall section 114 of the
insulation panel and a back wall section 116 of the insu-
lation panel. The hinge 130 may be formed as part of a
solid structure integrally molded with the side wall section
114 and the back wall section 116. When flat, angled
portions of the side wall section 114 and the back wall
section 116, near the hinge, form a V-shaped gap that
defines an angle of about 90 degrees. The side wall por-

tion 114 may be integrally formed with the flange portion
126, which extends in a direction substantially perpen-
dicular to the side wall section, in order to protect the
portion of the front of the cabinet that is not protected by
the door 40 from heat loss. The flange 126 also protects
a cabinet user from potential burns.
[0044] As shown in FIG. 4, the integral hinge 130 allows
the side wall section 114 and the back wall section 116
of the insulation panel to be folded. When folded, the
insulation panel may be secured to the side and rear
walls of the cabinet without any significant exposed sur-
faces. In the exemplary embodiment, the outer corners
140a-b of the insulation panels are generally rounded,
so as to protect the mobile cabinet 10, and any object it
may collide with, regardless of the angle of impact. The
outer corners 140a and 140b may extend beyond the
exterior dimensions of the insulation panels 112 or, may
have the same exterior dimensions equal to the width of
the insulation panels 112. The folded insulation panel
also lacks any exposed seams that may get caught
against an object such as a door frame. As such, the
hinge protects the insulation panel from possible dam-
age. In a preferred embodiment, the side wall section
114 and back wall section 116 of the insulation panels
112 have the same maximum thickness, to provide sub-
stantially uniform insulation across the surfaces of the
cabinet body.
[0045] As shown in FIG. 5, the insulation panel may
be provided with a cutout (or flange) 516 on the interior
edge of the rear wall section 116. As shown in FIG. 8A,
the cabinet may include a raised channel 820 on the back
of the cabinet. The raised channel 820 allows features
to be secured to the cabinet without penetrating the rear
wall of the cabinet with fasteners, such as screws. The
cutout 516 in the insulation panel allows the insulation
panel 112 to be secured flush to the rear channel of the
cabinet.
[0046] In a preferred embodiment, as shown in detail
in FIG. 6, the insulation panels 112 are provided with a
handle 150 or plurality of handles formed as depressions
within the sidewall section 114 of the insulation panels
112, to allow the user to better control the movement of
the cabinet. In a preferred embodiment, another handle
155 may be formed within the back wall section 116 of
the insulation panels 112. The handles are formed to
allow a user to more securely engage with the cabinet
when the cabinet is being moved and provides important
protection to the user to prevent possible burns. In a pre-
ferred embodiment, the depth of the handle is no more
than half of the maximum thickness of the insulation pan-
els, to avoid the creation of pinch points in the blow mold-
ing and insulation filling processes.
[0047] As further shown in a cross-sectional view of
FIG. 6, the insulation panels 112 may be formed with an
outer shell 610 by a blow molding process. The outer
shell is preferably formed of polyethylene. The outer shell
610 may then be filled with an insulator 620, such as
polyurethane foam, to help maintain the desired temper-
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ature inside of the cabinet. In addition, mounting portions
145 may be provided in the insulation panels 112 to allow
screws, or other fasteners, to attach the insulation panels
112 through the side and back walls of the cabinet 10.
In a preferred embodiment, the mounting portions 145
are thermally isolated from the insulator 620, so that ther-
mal energy is not conducted from any screws into the
insulation panels so as to degrade the insulator 620.
[0048] The insulation panels are created with a shell
and insulation in a cavity created in the shell in a multi-
part process. A hinged panel may have separate cavities
formed for a side wall section 114 and a back wall section
116. These cavities may also be injected with poly-
urethane foam. The cured polyurethane foam adds ad-
ditional torsional rigidity and strength to the insulation
panel. Accordingly, a skeletal structure of the cabinet
body may be less extensive than in conventional mobile
budget cabinets. Alternative materials, instead of sheet
metal, may be also used to construct the mobile cabinet
10, such as, for example, carbon fiber, plastics, and fiber
resins composites.
[0049] FIGS. 7A and 7B show an enlarged view of the
insulation panel hinge. In this embodiment, the hinge is
a double living hinge 710 formed between the side wall
section and rear wall section of the insulation panels. The
double living hinge 710 is defined by two thin portions
720 with a thicker portion 730 there between. The pre-
ferred thickness of the hinge portion is in the range of
0.06-0.3 cm (0.025 to 0.1 inches). More preferably, the
thickness of the hinge portion is in the range of 0.08-0.18
cm (0.03 to 0.07 inches). In a preferred embodiment, the
width of the hinge portion is in the range of 0.8-1.0 cm
(0.3 to 0.4 inches). Then folded, the distance, X, between
the angled portions (114a and 116a, respectively) of the
side wall section 114 and a back wall section 116 is pref-
erably between 0 and 1.3 cm (0.0 and 0.5 inches), and
more preferably about 0.64 cm (0.25 inches). The thin
portions allow the panels to be folded to be secured to
the cabinet, while creating a rounded seamless contour
along the panel exterior, as shown in FIG. 7A. The seam-
less contour prevents possible snagging and tearing of
the panels if the cabinet accidentally collides with an ob-
ject when being moved. As such, the hinged insulation
panels help maintain insulation qualities of the cabinet
over time. Storage Space
[0050] FIGS. 8 and 9 illustrate the interior of the storage
space 30. The heated or refrigerated space may include
a plurality of mounting brackets which extend vertically
within the storage space along the interior portions of the
side walls 104a and 104b. At least two mounting brackets
830 may be provided along the interior portion of each
side wall 104a and 104b, with one of the mounting brack-
ets being located towards the front of the storage space
30, near the door 40, and the other mounting bracket
being located towards the rear of the storage space 30.
In one embodiment, the mounting brackets located near
the door 40 lie substantially within the same plane. Sim-
ilarly, the mounting brackets located near the rear of the

storage space 30 also lie substantially within the same
plane.
[0051] Each of mounting brackets 830 includes a slot
which is configurable to receive a platform support ele-
ment 840, which is adjustable in the vertical direction
over the height of the mounting bracket. The platform
support element includes a support portion 860 config-
ured to engage a shelf or tray. A plurality of platform sup-
port elements may be provided for each mounting brack-
et and engaged thereto. In addition, a group of platform
support elements disposed in respective mounting
brackets may be arranged to lie substantially in the same
horizontal plane, so as to support a shelf or tray which
rests upon the group of platform support elements.
[0052] As shown in FIGS. 8A and 8B, the side walls
104 of the storage space 30 include a chimney 214 with
an opening 204. The chimney is located between the
front and rear mounting brackets and interior to any plat-
form support elements provided on the interior of the side
walls. The chimney 214 allows air to flow from the heating
or cooling module down to the bottom of the cabinet; or
allows air to flow upwards from a bottom mounted heating
or cooling module. In a preferred embodiment, the chim-
ney 214 is spaced from the side wall 104 of the cabinet,
creating an air gap, in order to better thermally isolate
the air in the chimney from the insulation panels. In a
preferred embodiment, the air gap between the chimney
and the cabinet wall is at least 0.95 cm (3/8 of an inch).
When the chimney is spaced from the side wall, the side
wall of the cabinet and insulation panels are also better
able to reflect thermal energy from the chimney back into
the cabinet and protect the insulation 620 and insulation
panel 112 from thermal degradation.
[0053] As shown in FIG. 9, the bottom wall 202 of the
storage space 30 includes an air intake opening 204
where the chimney engages with the heating or cooling
module and an output opening 206 proximate to the bot-
tom of the cabinet. In a preferred embodiment, a heating
module can force heated air down through the chimney
to the bottom of the cabinet. The heated air will then rise
throughout the cabinet, as shown by the air flow arrows
of FIG. 9. The air intake opening 204 allows the heating
or refrigeration system 300 to supply the storage space
30 with air at a regulated temperature. In the exemplary
embodiment, the air intake opening 204 is rectangular;
however, other shapes may be used. As shown in FIGS.
8A and 9, the chimney 214 may be attached to the interior
portion of the side wall 104b by fasteners such as, for
example, rivets, screws, and nuts and bolts.
[0054] The heating or cooling module space 20 is de-
signed to accommodate the heating or refrigeration sys-
tem 300. As one of ordinary skill in the art will appreciate,
the heating or refrigeration system 300 may include an
AC power connection (not shown), and a control unit 320.
The control unit 320 may include a power switch 1002,
a temperature controller 1006, and a thermometer 1010.
As shown in FIG. 10, the cover 1060 of the heating or
cooling module space 20 may extend to cover the top on
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the upper insulation panels. This allows the cover 1060
to help secure the insulation panels to the body of the
cabinet.
[0055] The cabinet may also be provided without a
heating or cooling unit. The cabinet may instead be pro-
vided with an air circulation system. In yet another em-
bodiment, the cabinet may be provided without any pow-
ered component. In such an embodiment, the cabinet
may be provided with an additional top insulation panel
1112 as shown in FIG. 11. This top insulation panel is
provided in substantially the same position as the heating
or cooling module 20. The top insulation panel is formed
in the same manner as the side insulation panels to cover
the top of the cabinet.
[0056] While various example embodiments of the in-
vention have been described above, it should be under-
stood that they have been presented by way of example,
and not limitation. It is apparent to persons skilled in the
relevant art(s) that various changes in form and detail
can be made therein. Thus, the disclosure should not be
limited by any of the above-described example embodi-
ments. In addition, it should be understood that the fig-
ures are presented for example purposes only. The ar-
chitecture of the example embodiments presented herein
is sufficiently flexible and configurable, such that it may
be utilized and navigated in ways other than that shown
in the accompanying figures.

Claims

1. A mobile cabinet comprising:

- a cabinet body including a front, first and sec-
ond side walls (104a, 104b) and a back wall
(105), each of the first and second side walls
having a depth, and the back wall having a width;
- a door (40) attached to the front of the cabinet
body; and
- two insulation panels attachable to the cabinet
body;

wherein:

each of the insulation panels (112a, 112b, 112c,
112d) includes a side wall section (114), a back
wall section (116), and a hinge (130);
the side wall section includes an angled surface
proximate to the hinge and the back wall section
includes an angled surface proximate to the
hinge; and
the side wall section and the back wall section
of each of the insulation panels is, respectively,
folded in an L-shape and each insulation panel
wraps the cabinet body over the depth of one of
the first and second side walls and a portion of
the width of the back wall,
characterized in that:

the hinge comprises a first hinge portion and
a second hinge portion connecting the side
wall section and the back wall section,
wherein the first hinge portion and the sec-
ond hinge portion are each connected to a
thin portion (720), the thin portions connect-
ed to each other by a thicker portion (730),
the insulation panel comprises a rounded
seamless surface on an exterior side of the
insulation panel at the hinge, the rounded
seamless surface comprising the thicker
portion,
the respective angled surfaces of the side
wall section and the back wall section are
spaced apart by a distance when the side
wall section and the back wall section of
each of the insulation panels is, respective-
ly, folded about the first hinge portion and
the second hinge portion in the L-shape and
that
the each insulation panel comprises a
flange (126) that projects perpendicularly
from a front edge of a respective side wall
section, opposite the hinge, beyond a front
end of the respective side wall and wraps
around the front corner to cover a portion of
the front of the cabinet body that is proxi-
mate to the door.

2. The mobile cabinet of claim 1, wherein each insula-
tion panel includes at least one hand hold (150) in-
tegrally formed in the side wall section.

3. The mobile cabinet of claim 1 or 2, wherein the hinge
in each insulation panel is integrally formed with the
side wall section and the back wall section.

4. The mobile cabinet of any of the preceding claims,
wherein the side wall section, the back wall section,
and the hinge of each insulation panel are integrally
formed, and wherein each of the side wall section
and the back wall section defines a cavity that is filled
with an insulating material.

5. The mobile cabinet of claim 4, wherein the hinge,
the side wall section, and the back wall section are
formed by a one of a blow molding process and a
rotational molding process.

6. The mobile cabinet of any of the preceding claims,
wherein the back wall section of each insulation pan-
el includes a flange that projects from a side of the
back wall section opposite the hinge.

7. The mobile cabinet of any of the preceding claims,
wherein the hinge is an integrally molded section at-
taching the side wall section to the back wall section
so as to space apart the side wall section and back
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wall section from each other when the insulation pan-
el is laid flat.

8. The mobile cabinet of claim 1, wherein the distance
is 0-1.3 cm.

Patentansprüche

1. Mobiler Schrank umfassend:

- einen Schrankkorpus mit einer vorderen, ers-
ten und zweiten Seitenwand (104a, 104b) und
einer Rückwand (105), wobei sowohl die erste
als auch die zweite Seitenwand eine Tiefe auf-
weist, und die Rückwand eine Breite aufweist;
- eine Tür (40), die an der Vorderseite des
Schrankkorpus befestigt ist; und
- zwei Isolierplatten, die am Schrankkorpus be-
festigt werden können;

wobei:

jede der Isolierplatten (112a, 112b, 112c, 112d)
einen Seitenwandabschnitt (114), einen Rück-
wandabschnitt (116) und ein Scharnier (130)
aufweist;
der Seitenwandabschnitt eine abgewinkelte
Fläche in der Nähe des Scharniers und der
Rückwandabschnitt eine abgewinkelte Fläche
in der Nähe des Scharniers aufweist; und
der Seitenwandabschnitt und der Rück-
wandabschnitt einer jeden Isolierplatte jeweils
in einer L-Form abgekantet ist, und jede Isolier-
platte den Schrankkorpus über die Tiefe der ers-
ten und zweiten Seitenwand und einen Ab-
schnitt der Breite der Rückwand einhüllt,
dadurch gekennzeichnet, dass:

das Scharnier einen ersten Gelenkab-
schnitt und einen zweiten Gelenkabschnitt
umfasst, die den Seitenwandabschnitt und
den Rückwandabschnitt verbinden, wobei
der erste Gelenkabschnitt und der zweite
Gelenkabschnitt jeweils mit einem dünnen
Abschnitt (720) verbunden sind, wobei die
dünnen Abschnitte durch einen dickeren
Abschnitt (730) miteinander verbunden
sind,
die Isolierplatte eine abgerundete fugenlo-
se Oberfläche auf einer Außenseite der Iso-
lierplatte am Scharnier umfasst, wobei die
abgerundete fugenlose Oberfläche den di-
ckeren Abschnitt umfasst,
die jeweiligen abgewinkelten Flächen des
Seitenwandabschnittes und des Rück-
wandabschnittes in einem Abstand vonein-
ander beabstandet sind, wenn der Seiten-

wandabschnitt und der Rückwandabschnitt
einer jeden Isolierplatte jeweils um den ers-
ten Gelenkabschnitt und den zweiten
Scharnierabschnitt in der L-Form abgekan-
tet sind, und dass
jede Isolierplatte einen Flansch (126) um-
fasst, der senkrecht von einer Vorderkante
eines jeweiligen Seitenwandabschnittes,
gegenüber dem Scharnier, über ein vorde-
res Ende der jeweiligen Seitenwand hinaus-
ragt und die vordere Ecke einhüllt, um einen
Abschnitt der Vorderseite des Schrankkor-
pus abzudecken, der sich in der Nähe der
Tür befindet.

2. Mobiler Schrank nach Anspruch 1, wobei jede Iso-
lierplatte mindestens einen Handgriff (150) aufweist,
der integral in dem Seitenwandabschnitt ausgebildet
ist.

3. Mobiler Schrank nach Anspruch 1 oder 2, wobei das
Scharnier in jeder Isolierplatte integral mit dem Sei-
tenwandabschnitt und dem Rückwandabschnitt
ausgebildet ist.

4. Mobiler Schrank nach einem der vorhergehenden
Ansprüche, wobei der Seitenwandabschnitt, der
Rückwandabschnitt und das Scharnier jeder Isolier-
platte integral ausgebildet sind, und wobei jeder Sei-
tenwandabschnitt und Rückwandabschnitt einen
Hohlraum definiert, der mit einem isolierenden Ma-
terial gefüllt ist.

5. Mobiler Schrank nach Anspruch 4, wobei das Schar-
nier, der Seitenwandabschnitt und der Rück-
wandabschnitt durch ein Blasformverfahren und ein
Rotationsformverfahren gebildet werden.

6. Mobiler Schrank nach einem der vorhergehenden
Ansprüche, wobei der Rückwandabschnitt jeder Iso-
lierplatte einen Flansch umfasst, der von einer Seite
des Rückwandabschnittes gegenüber dem Schar-
nier herausragt.

7. Mobiler Schrank nach einem der vorhergehenden
Ansprüche, wobei das Scharnier ein integral geform-
ter Abschnitt ist, der den Seitenwandabschnitt am
Rückwandabschnitt befestigt, um den Seiten-
wandabschnitt und den Rückwandabschnitt vonein-
ander zu beabstanden, wenn die Isolierplatte flach
aufliegt.

8. Mobiler Schrank nach Anspruch 1, wobei der Ab-
stand 0-1,3 cm beträgt.
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Revendications

1. Armoire mobile comprenant :

- un corps d’armoire comprenant une partie
avant, des première et deuxième parois latéra-
les (104a, 104b) et une paroi arrière (105), cha-
cune parmi les première et deuxième parois la-
térales présentant une profondeur, et la paroi
arrière présentant une largeur ;
- une porte (40) fixée à la partie avant du corps
d’armoire ; et
- deux panneau isolants aptes à être fixés au
corps d’armoire ;

dans laquelle :

chacun parmi les panneaux isolants (112a,
112b, 112c, 112d) comprend une section de pa-
roi latérale (114), une section de paroi arrière
(116) et une charnière (130) ;
la section de paroi latérale comprend une sur-
face inclinée à proximité de la charnière et la
section de paroi arrière comprend une surface
inclinée à proximité de la charnière ; et
la section de paroi latérale et la section de paroi
arrière de chacun des panneaux isolants est res-
pectivement pliée en une forme en L et chaque
panneau isolant entoure le corps d’armoire sur
toute la profondeur de l’une parmi les première
et deuxième parois latérales et une partie de la
largeur de la paroi arrière,
caractérisée en ce que :

la charnière comprend une première partie
de charnière et une deuxième partie de
charnière reliant la section de paroi latérale
et la section de paroi arrière, la première
partie de charnière et la deuxième partie de
charnière étant respectivement reliées à
une partie fine (720), les parties fines étant
reliées l’une à l’autre par une partie plus
épaisse (730),
le panneau isolant comprend une surface
arrondie sans soudure sur un côté extérieur
du panneau isolant au niveau de la charniè-
re, la surface arrondie sans soudure com-
prenant la partie plus épaisse,
les surfaces inclinées respectives de la sec-
tion de paroi latérale et de la section de paroi
arrière sont espacées selon une distance
lorsque la section de paroi latérale et la sec-
tion de paroi arrière de chacun des pan-
neaux isolants sont respectivement pliées
en une forme en L autour de la première
partie de charnière et de la deuxième partie
de charnière, et ce que
chaque panneau isolant comprend un re-

bord (126) faisant saillie perpendiculaire-
ment à partir d’un bord avant d’une section
de paroi latérale respective, à l’opposé de
la charnière, au-delà d’une extrémité avant
de la paroi latérale respective, et entoure le
coin avant pour recouvrir une partie de la
partie avant du corps d’armoire proche de
la porte.

2. Armoire mobile selon la revendication 1, dans la-
quelle chaque panneau isolant comprend au moins
une poignée (150) formée intégralement dans la sec-
tion de paroi latérale.

3. Armoire mobile selon la revendication 1 ou 2, dans
laquelle la charnière dans chaque panneau isolant
est formée intégralement avec la section de paroi
latérale et la section de paroi arrière.

4. Armoire mobile selon l’une quelconque des reven-
dications précédentes, dans laquelle la section de
paroi latérale, la section de paroi arrière et la char-
nière de chaque panneau isolant sont formées inté-
gralement et dans laquelle chacune parmi la section
de paroi latérale et la section de paroi arrière définit
une cavité remplie d’un matériau isolant.

5. Armoire mobile selon la revendication 4, dans la-
quelle la charnière, la section de paroi latérale et la
section de paroi arrière sont formées à l’aide de l’un
parmi un procédé de moulage par soufflage et un
procédé de moulage rotatif.

6. Armoire mobile selon l’une quelconque des reven-
dications précédentes, dans laquelle la section de
paroi arrière de chaque panneau isolant comprend
un rebord faisant saillie à partir d’un côté de la section
de paroi arrière à l’opposé de la charnière.

7. Armoire mobile selon l’une quelconque des reven-
dications précédentes, dans laquelle la charnière est
une section moulée intégralement, fixant la section
de paroi latérale à la section de paroi arrière de ma-
nière à espacer la section de paroi latérale et la sec-
tion de paroi arrière l’une de l’autre lorsque le pan-
neau isolant est posé à plat.

8. Armoire mobile selon la revendication 1, dans la-
quelle la distance mesure entre 0 et 1,3 cm.
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