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12361-624

MODULAR HOLDING CABINET
TECHNICAL FIELD

[0001] Modular holding cabinets are often used in commercial restaurant kitchens
for food preparation lines where various different food products and ingredients are
needed to be readily available for the food service professionals to access as they
prepare food orders. Modular holding cabinets are normally used to receive food
products that have previously been cooked in a heated environment where the food
product can be quickly and efficiently prepared for sale or presentation to a

customer.

BRIEF SUMMARY

[0002] A representative embodiment of the disclosure is provided. The
embodiment includes a modular holding cabinet. The cabinet includes a housing
comprising left and right side walls and a top wall above the left and right walls
defining an internal volume therewithin and an open front that allows access into the
internal volume. The housing supporting at least one plate disposed within the
internal volume, the at least one plate extends between the left and right side walls
and below the top wall. The housing supports one or more end walls that are each
aligned in parallel with and spaced outboard from an end face of a respective one of
the one or more plates such that an air gap is established therebetween. The
internal volume defines a plurality of discrete heating zones located above each of
the one or more plates, each of the one or more discrete heating zones are
configured to selectively receive heat from a first heater disposed within the
respective plate and one of a plurality of second heaters disposed above the
respective plate, wherein each of the plurality of discrete heating zones includes a
different one of the plurality of second heaters which is disposed vertically above the
discrete heating zone. The housing further comprises a plurality of displays and a

plurality of inputs, with one of the plurality of displays and one of the plurality of

1
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12361-624

inputs associated with each discrete heating zone, wherein each input is configured
to receive user inputs associated with the operation of the respective discrete
heating zone, and wherein each input is associated with controlling an operation of
at least the second heater associated with the respective discrete heating zone.
[0003] Advantages of the disclosed devices will become more apparent to those
skilled in the art from the following description of embodiments that have been
shown and described by way of illustration. As will be realized, other and different
embodiments are contemplated, and the disclosed details are capable of
modification in various respects. Accordingly, the drawings and description are to

be regarded as illustrative in nature and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1is a perspective view of a modular holding cabinet.

[0005] FIG. 2is a view of detail B of FIG. 1.

[0006] FIG. 3is the view of FIG. 2 with two covers removed.

[0007] FIG. 4 is a perspective cross-sectional view of the modular holding cabinet
of FIG. 1 showing a pan disposed on the control bar and the pan open.

[0008] FIG. 5is a cross-sectional view of the modular holding cabinet of FIG. 1
showing the pan disposed upon the plate and the pan closed by the cover.

[0009] FIG. 5ais a view of detail A of FIG. 5 showing the cover cut to remove the
right side wall.

[0010] FIG. 5bis a view of detail A of FIG. 5.

[0011] FIG. 6 is a detail cross-sectional view of the modular holding cabinet of
FIG. 1 showing the pan disposed upon the control bar and the pan open.

[0012] FIG. 7 is a perspective view of the modular holding cabinet of FIG. 1
showing the end of the pan disposed over the front air gap and the pan open.
[0013] FIG. 8 is a cross-sectional view of the modular holding cabinet of FIG. 1

showing an end of each pan disposed over the front air gap and the pan open.
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12361-624

[0014] FIG. 9is a perspective cross-sectional view of the modular holding cabinet
of FIG. 1 showing the rear end of the cover engaging the rear bar.

[0015] FIG. 10is an exploded view of two sets of plates that collectively define
several discrete heating zones of the modular holding cabinet of FIG. 1.

DETAILED DESCRIPTION OF THE DRAWINGS AND THE PRESENTLY
PREFERRED EMBODIMENTS

[0016] Turning now to FIGs. 1-10, a modular holding cabinet 10 is provided. The
modular holding cabinet 10 may be configured for use in the restaurant industry,
such as the “fast food” industry or for other types of food service facilities, such as
restaurants, cafeterias, banquet halls, or the like.

[0017] The modular holding cabinet 10 includes a housing 20 that is formed from
left and right side walls 21, 22, a top wall 23, and a bottom wall 24. In some
embodiments, some or all of these walls may be made from a single sheet of
material, such as metal, while in other embodiments, some or all of these walls may
be made from multiple sheets (or other geometries) of the same or different
materials that are fixed together. In embodiments with multiple materials, some or
all of the sheets may be disposed in parallel and either in contact with each other or
may be spaced from each other. In some embodiments, other components may be
associated with one or more of the left and right walls 21, 22, the top wall 23, and
the bottom wall 24, such as insulation, electrical wiring, a controller 1000 (shown
schematically in FIG. 1), or the like.

[0018] The housing 20 partially encloses an internal volume 27 therewithin, which
is accessible through an open front 28 of the cabinet 10. In some embodiments, the
internal volume 27 may also be accessible by a rear opening 29 that is defined on
the opposite side of the housing 20 from the open front 28. The open front 28 (and
rear opening 29, when provided) may be between the left and right walls 21, 22,

below the top wall 23, and above the bottom wall 24.
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12361-624

[0019] The housing 20 includes one or more plates 40 that serve as shelves
within the open volume 27. The plates 40 may be rigidly attached to one or both of
the left and right walls 21, 22. In some embodiments one, some, or all of the plates
40 may be positioned in parallel with one or both of the top wall 23 and the bottom
wall 24, and in some embodiments the one, all, or some of the plates 40 may be
perpendicular to one or both of the left and right walls 21, 22.

[0020] Some or all of the plates 40 may extend to an end face, or end wall, 44
that establishes an end of the plate 40 that faces and is proximate to the open front
28. The end face 44 may extend along the entire width of each plate 40 between
the left and right walls 21, 22. Some or all of the plates 40 may extend to a rear end
face/wall 45 that is proximate to the open rear end 29 when provided.

[0021] In some embodiments, the cabinet 10 is configured such that each plate
40 establishes a plurality, such as 2, 3, 4, 5, or more discrete heating zones 100.
Each discrete heating zone 100 may be disposed above a top surface 43 of one of
the plates 40 and established below the plate 40 that is above the respective plate
40 (or top wall 23 in embodiments where the discrete heating zone 100 is
established upon the upper most plate 40) within the internal volume 27. The
discrete heating zones 100 are each configured such that a food product that is
disposed within the discrete heating zone 100 (such as within a pan 400 that is
disposed within the discrete heating zone 100 and rests upon the plate 40) is heated
by the heat generated within the discrete heating zone 100. As discussed herein,
the heat may be from the first (lower) heater 501 that is located within the plate 40
upon which the food product rests (normally within the pan 400), and the heat may
additionally or alternatively be from the second (upper) heater 521 that is associated
with the discrete heating zone 100 that is in the plate 40 (or top wall 23) that is
above the food product. The first and second heaters 501 and 521, 522, 523, 524

are discussed in further detail below.
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[0022] The cabinet 10 may further include one or more end walls 60 that are each
aligned in parallel with and spaced outboard from an end face 44 of one of the
respective plates 40, such that each plate 40 has one end wall 60 that is disposed
outboard of it. All or a portion of the end wall 60 (as well as the similar rear wall 70,
discussed below) may extend out of the housing 20 and specifically out of the
internal volume of the cabinet, which is the heated environment of the housing 20.
Each respective end wall 60 may be positioned with respect to each respective plate
40 such that an air gap, i.e. a space 80, is established therebetween, as best shown
in FIGs. 4-8. In some embodiments, the air gap 80 may extend the entire distance
between the left and right walls 21, 22, while in other embodiments, the air gap 80
may extend only a portion of the distance between the left and right walls 21, 22. In
these embodiments, the air gap 80 may be discontinuous due to the placement of
material within the space that would define the air gap (such as insulation, electrical
conduit, or structure).

[0023] In some embodiments, one or more of the end walls 60 may be disposed
such that a top surface 62 of the end wall 60 is disposed along the same plane as
the top surface 43 of the associated plate, as shown schematically in FIG. 5a.
[0024] Each end wall 60 may include a plurality of displays 130 and inputs 140,
and more specifically, each end wall 60 may include a display 130 and input 140
that is associated with each discrete heating zone 100 that is provided above the
plate 40. In these embodiments, the end bar 60 is a control bar. In other
embodiments, the end walls 60 (other than the lower most end wall 60) and the top
wall 23 may include a plurality of displays 130 and inputs 140 that are associated
with the discrete heating zone 100 that is located below the specific plate 40 and top
wall. With reference to FIG. 1, in this embodiment a plurality of displays 130 and
inputs 140 would be positioned upon the top wall at position “T”, and the displays
130 and inputs 140 that are depicted at position “S” in FIG. 1 would not be provided.
In still other embodiments, the displays 130 and inputs 140 associated with each of

5
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the discrete heating zones 100 in the housing may be disposed upon other surfaces
than on the end wall 60, such as the side walls, or in a unified display and control
device, such as a monitor and an input keyboard.

[0025] As mentioned above, in some embodiments, the housing 20 may include a
rear opening 29 that provides for access to the plates 40, and more specifically to
the discrete heating zones 100 above (and below) the plates 40. The rear opening
29 may be a full opening (other than the existence of the plates 40, and the rear end
walls 70, discussed below). In these embodiments, the user may remove or insert
pans 400 through the rear opening 29 as well as through the front opening 28. In
other embodiments, a portion of the rear opening 29 may be blocked, such as with
bars 700 (FIGs. 8 and 9) to prevent pans 400 from being withdrawn through the rear
opening 29. In other embodiments, the housing 20 may not include a rear opening
29, but instead may include a rear wall (not shown) that further partially or fully
encloses the internal volume 27 from the rear of the housing 20.

[0026] In embodiments where rear end walls 70 are provided in conjunction with
one or more of the plates 40, the rear end walls 70 may be disposed outboard of the
plate 40, and specifically a second end/face/wall 45 of the plate 40, to establish a
second air gap 90 (i.e. a second space) between the respective rear end wall 70 and
a second end face 45 of each plate 40, with the second end face 45 on an opposite
side of the plate 40 from the first end face 44. When provided, the rear end walls
may include a plurality of displays 130 and a plurality of inputs 140 that are
associated with the discrete heating zones 100 that are above the plate 40 that is
associated with the rear end wall 70 (or in other embodiments, the displays 130, and
inputs 140 associated with the discrete heating zones 100 that are below the plate
40 with which the rear end wall 70 is associated). In embodiments where the
plurality of displays 130 and inputs 140 are provided on both the front and rear end
walls 60, 70, the respective displays 130 may be operated simultaneously, and one
or both of the inputs 140 may be configured to accept user instructions.

6
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[0027] In some embodiments, one or more of the rear end walls 70 may be
disposed such that a top surface 73 of the rear end wall 70 is disposed along the
same plane as the top surface 43 of the associated plate 40, as shown
schematically in FIG. 5a.

[0028] Similar to the air gap 80 discussed above, in some embodiments the rear
end wall 70 and the plate 40 may establish an air gap 90 that extends all of the way
between the left and right side walls 21, 22, while in other embodiments, the air gap
90 may be discontinuous, and be oriented and provided (or not provided) in the
same manner as the air gap 80 discussed above.

[0029] In some embodiments the holding cabinet 10 may include one or a
plurality of removable covers 200 that are configured to be positioned within the
open volume 27 and within one of the plurality of discrete heating zones 100. The
cover extends between a first end 201 and a second end 202, and in some
embodiments, the first and second ends 201, 202 of the cover may be symmetrical,
such that, when the cover 200 is installed within the housing, either end may be
disposed proximate to the open front portion 28 of the housing 20 with the opposite
end proximate to the rear end of the housing 20.

[0030] The covers 200 may each include a top wall 223 and opposed left and
right walls 221, 222 that each extend downwardly from the top wall 223. The left
and right walls 221, 222 extend between front ends 221a, 222a and rear ends 221b,
222b with a central portion 222d (central portion of the left wall 221 like central
portion 222d of the right wall 222) therebetween. The front and rear ends 223a,
223b of the top wall 223 each include an angled portion at the respective front and
rear edge of the top wall, each angled portion is angled upwardly from the top wall
223.

[0031] The front ends 221a, 222a of the left and right side walls 221, 222 each
include a horizontal ledge 251, 252 that is configured to rest upon the top surface 62
of the front wall 60 when the cover 200 is disposed within the housing and extends

7
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over the plate 40. A foot 231, 232 extends below the ledge 251, 252 and is
positioned behind the ledge. Each foot 231, 232 is configured to extend into the
front air gap 80, with a front edge 231a, 232a of each foot 231, 232 resting against a
rear end 64 of the front wall 60. The foot 231, 232 when properly resting within the
air gap 80 does not contact the front wall 44 of the plate 40, and a space X (FIG. 5is
established between each foot 231, 232 and the front wall 44 of the plate 40 when
the cover 200 is properly installed.

[0032] The rear ends 221b, 222b of the left and right side walls 221, 222 are
configured in the same manner as the front ends 221a, 222b. Specifically, the each
rear end includes a horizontal ledge 261, 262 that that is configured to rest upon the
top surface 72 of the rear wall 70 when the cover 200 is disposed within the housing
and extends over the plate 40. A foot 241, 242 extends below the ledge 261, 262
and is positioned behind the ledge. Each foot 241, 242 is configured to extend into
the rear air gap 90, with a rear edge 241a, 242a of each foot 241, 242 resting
against a front end 74 of the rear wall 70. The foot 241, 242 when properly resting
within the air gap 90 does not contact the rear side 45 of the plate 40, and a space Y
(FIG. 5) is established between each foot 241, 242 and the rear side 45 of the plate
40 when the cover 200 is properly installed.

[0033] When the cover 200 is installed within the housing 20, the cover extends
over the plate 40, but does not contact or engage the plate 40 in any manner.
[0034] The central portion 221d, 222d, specifically the portion inboard of each of
the front and rear feet 231, 241 and 232, 242 of each of the left and right walls 221,
222 each include a bottom edge 221c¢, 222c that is scalloped upwardly as it extends
between the feet, such that the bottom edge 221c, 222¢ does not contact or engage
in any manner the plate 40. The bottom edge 221c, 222c¢ of each wall may be
curved or include straight portions, or a combination of both. In some embodiments,
and as shown in FIG. 5 the central portion (222d specifically shown in the figure, but
the central portion 221d of the left wall 221 is similar) includes straight edges that
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extend upwardly to a vertex at the center of the cover 200. In other embodiments,
the scalloped portion may be horizontal along its length, at a height where the
respective bottom edge 221d, 222d does not contact the top surface 43 or the ends
44, 45 of the plate 40 or otherwise engage the plate 40.

[0035] As can be understood with review of FIG. 5, the engagement of the feet
231, 232 into the air gaps 80, 90, and specifically the contact between the feet 231,
232 and the respective side wall 64, 74 of the respective front or end wall 60, 70
fixes the position of the cover 200 within the housing 20 and prevents the cover 200
from moving into and out of the housing 20 when pans 400 (which are positioned
within a cover 200, as discussed below) are slidingly pulled out of and pushed into
the housing 20, such as by the handle 401, when provided.

[0036] As can be best appreciated with a review of FIGs. 5-6 and 9, the
engagement between the feet 231, 232 and 241, 242 and the air gaps 80, 90 fixes
the cover 200 longitudinally within the housing 20, while the cover 200 may be able
to slide horizontally within the housing 20 such as toward or away from the left or
right side walls 21, 22. In some embodiments, the housing 20 is sized so that when
each discrete heating zone 100 receives a cover 200, the neighboring side walls of
the covers contact each other or are in close proximity with each other, and in some
embodiments, the side wall of the outermost covers contact the neighboring side
wall of the housing 21, 22, such that the covers 200 are fixed horizontally. In some
embodiments, the housing 20 may include one or more tracks or barriers that fix the
covers 200 horizontally with respect to the desired discrete heating zone 100 when
installed.

[0037] The covers 200 are configured to be removable from the housing 20
without any tools. Specifically, the cover 200 can be removed from the housing by
raising the cover 200 upward within the internal volume 27 until the feet 231, 232,
24\1, 242 no longer extend within the respective air gap 80 (90), and then the cover
200 may be slidingly withdrawn from the internal volume 27. Conversely, the cover
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200 may be slidingly installed into the internal volume 27, and slid until the feet 231,
232, 241, 242 extend into the air gap 80 (90).

[0038] The cover 200, container 400, and the plate 40 are configured such that
the cover 200 closes a top opening 402 into the pan 400 when the container rests
upon the plate 40, as shown in FIGs. 5-5b. As depicted in FIG. 5a, the front end 404
of the pan 400 is positioned upon the plate 40 such that the front end 404 of the pan
is behind the front wall 44 of the plate by a distance Z. In some embodiments, the
cover 200 (and specifically the top wall 223 of the cover 200), is configured such that
the opening 402 into the pan 400 is fully closed by the top surface 223 (resting upon
the top 403 of the pan) (therefore sealing the pan against humidity escaping from
the volume of the pan 400) when the front end 404 of the pan rests upon the plate
40 such that the front surface of the pan 400 is aligned with or just slightly inboard of
the front side 44 of the plate 40.

[0039] In other embodiments, the cover 200 may be configured such that the
cover does not fully close the opening 402 into the pan 400 until the pan 400 is
disposed rearwardly of the front end 44 of the plate, such as the distance Z, which
may be 1, 2, 3, 4 inches or another suitable distance from the front wall 44. In this
embodiment, user would be prompted to push the pan 400 further into the internal
volume 27 in order to fully cover the opening 402 of the pan (than embodiments
where the pan was fully closed when the front end 404 rested on or just rearwardly
the front end wall 44 of the plate), which may make the entire pan 400 be
maintained warmer (or be heated in a more thermal efficient manner) due to the
heat loss through the open front 28 of the housing 20 or potentially less heat
generation of the upper or lower heaters 521, 501 in the at the end of the plate than
in the relative middle of the plate 40.

[0040] As shownin FIGs. 4 and 6, the opening 402 of the pan 400 is exposed
(allow access into the volume of the pan to add and remove food from the pan 400)
when the pan rests upon the control bar 60. Specifically, when the pan (any portion
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of the pan) rests upon the control bar 60, the top surface 223 of the cover 200 does
not extend completely over the opening 402. When the user desires to fully close
the opening 402 of the pan from this position, the user pushes the pan 400 further
onto the plate 40 until the top wall 223 of the cover 200 fully covers the opening into
the pan 400, and when the pan 400 is entirely on the plate 40. It may be beneficial
to design the cover 200 so that the pan 40 is partially open when the pan rests upon
the control bar 60, because the control bar supports the pan 400 in this orientation
thereby allowing the user to let go of the pan temporarily if their hand is needed for a
cooking operation (with their opposite hand being used to add or remove food from
the volume of the pan 400 through the opening), as well as to minimize the distance
that the pan 400 needs to be withdraw from the discrete heating zone 100 to thereby
minimize the amount of food within the pan 400 that leaves the discrete heating
zone 100 while the cook temporarily pulls the pan 400 out to obtain some food within
the pan.

[0041] While not specifically shown, in “pass-through” models of the cabinet 10,
the opening 402 into the pan may be accessable when the pan 400 rests upon the
rear bar (i.e. the orientation of FIGs. 4 and 6 as applied to the opposite end 405 of
the pan and the rear bar 70), which would be beneficial in operation for the same
reasons as discussed above. Similarly, in pass-through models of the cabinet, the
cover 200, pan 400, and the plate 40 are configured such that opening 402 into the
pan 400 is not closed (by the top wall 223 of the cover 200) until the pan fully rests
upon the plate 40. In some embodiments, the opening 402 into the pan 400 isn't
closed until the pan is rests upon the plate 40 past the rear end 45, such as a
distance the same or similar to the distance Z of FIG. 5a, for the same reasons as
discussed above.

[0042] AsFIGs. 7 and 8 provide views of the front end 404 of the pan 400
disposed above the air gap 80, and FIG. 7 shows that the opening 402 into the pan
400 is partially visible and therefore is not fully closed. In pass through
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embodiments, the opening 402 into the pan 400 would also not be fully closed when
the opposite end 405 (FIG. 9) of the pan 400 is disposed over the rear air gap 90,
and would be in a position similar to the position of FIGs. 7 and 8.

[0043] The covers 200, when provided, may be configured to partially enclose
one of the discrete heating zones 100 and specifically the zone above the plate 40.
The covers 200 may be sized to be larger than the pan 400 that is received within
the cover and between the side walls 221, 222, or at least larger than the opening of
the pan 400 to allow receipt of the food product therein. The covers 200 are sized
such that the pan 400 can freely slide into and out of the cover 200 (such as with the
handle 401), either with sliding contact between the pan 400 and the inner surfaces
of the cover 200 (one, two or all of the left and right walls 221, 222 and the top wall
223), or with a space between the walls of the pan 400 and one, two, or all of the left
and right walls 221, 222 and the top wall 223 of the cover 200.

[0044] As easily understood by one of ordinary skill, the covers 200 are readily
removable and replaceable within the internal volume 27 of the housing 20, and the
device 10 may be operated with some covers 200 enclosing some discrete heating
zones 100 and other discrete heating zones 100 free of covers (but including pans
400). For example, when it is desired to heatingly store food products in a moist
environment, the cover 200 may be installed in the discrete heating zone such to
enclose (or only leave a small space above) the opening 402 into the pan 400 and to
prevent moisture from the food products within the pan 400 from leaving the pan
400. In other words, the internal volume 228 of the cover 200 closely matches (and
is slightly larger) than the geometry of the opening 402 into pan 400, and
specifically, the top wall 223 of the cover 200 rests upon the top 403 of the pan 400
or is only slightly above the top 403 of the pan 400. Conversely, where a relatively
dry environment is desired, the cover 200 may be removed from the discrete heating
zone 100 to allow any moisture within the food product disposed within the opening
402 of the pan 400 to travel away from the pan 400 due to the large space between
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the pan’s opening 402 and the bottom surface of the plate 40 (or the top wall 23)
above the pan 400.

[0045] As discussed above, each plate 40 may include one or a plurality of
discrete heating zones 100. As shown schematically in FIG. 2, discrete heating
zones 100 may be positioned adjacent to each other upon a plate 40, with the width
of two neighboring discrete heating zones identified by 100w and 100w’ (and a
portion of another neighboring zone depicted as 100w”), with the height of both of
these discrete heating zones identified by 100h, i.e. above the plate 40 and below
the top wall 23.

[0046] FIG. 3 depicts the view of FIG. 2 with covers 200 removed from the
discrete heating zones identified by width 100w’ and 100w”.

[0047] As discussed above and as depicted schematically in FIG. 10, which
shows a plate 40 and a second plate (40’) that normally rests above the plate 40
within the housing 20 exploded above the plate 40, each discrete heating zone
(schematically shown with their neighboring widths 100w, 100w’, 100w”, 100w™")
may receive heat from a lower heater 501 that is disposed within the plate 40 and an
upper heater that is disposed within the plate 40’ (which, when assembled is located
above the plate 40). The lower heater 501 may be disposed within the plate 40
above which the cover 200 extends and, when provided, the pan 400 rests) (with the
discrete heating zone 100 above that plate 40) and the upper heaters 521, 522, 523,
524 disposed within the plate 40 (or upper wall 23) that is above the plate 40. In
embodiments where discrete heating zones 100 are disposed above the bottom of
the housing, the lower heater 501 may be within the bottom wall 24.

[0048] In some embodiments, the lower heater 501 (depicted schematically as a
solid line within the plates 40, 40’) may be a single electric heating element such as
a resistance heating element that extends about the entire width of the plate 40. In

some embodiments, the lower heater 501 may be a straight heating element,
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multiple straight heating elements powered from the same source, or a single
heating element that is in a serpentine (as depicted) or in other patterns.

[0049] In some embodiments, the lower heater 501 may produce the same heat
output per unit of length and may be disposed within the plate 40 such that the heat
flow through upper surface of the plate 40 (i.e. the surface that the pan 400 and the
rests upon) may be uniform (when the heater is disposed in a uniform manner), or
substantially uniform through the entire surface of the plate 40. In other
embodiments, the lower heater 501 may be formed from a heating element that
generates more heat per unit length in some sections, and lower heat per unit length
in other sections. In some embodiments, the lower heater 501 may be disposed
such that the middle of the plate 40 may have more heat than the front and back
and/or left and right side portions of the plate 40. One of ordinary skill in the art with
a thorough review of this specification will appreciate that a suitable selection for a
layout of the lower heater 501 would be only a product of routine optimization based
upon the desired heating profile (either constant or cyclical, or based upon feedback
control). In embodiments where the heater 501 is a single heater, the heater 501
may be controlled to be always on when the device 10 is on, or in other
embodiments, a controller (1000, FIG. 1, shown schematically) may operate the
heater 501 to maintain the temperature in the discrete heating zones 100 as desired,
such as cyclically.

[0050] In other embodiments, the plate 40 may include multiple heaters 501, such
as one heater 501 per discrete heating zone 100, with the controller 1000 controlling
the heat to each heater 501 to maintain the desired temperature in the specific
discrete heating zone 100.

[0051] One or more upper heaters 521 (5622, 523, 524) may be provided within
each plate 40 (and within the upper wall 23) to generate heat that is transferred into
the discrete heating zone 100 that is below the respective plate 40 (and upper wall
23). As schematically depicted in FIG. 7, the upper heaters 521, 522, 523, 524 may
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be disposed above the discrete heating zone (100w, 100w’, 100w”, 100w,
respectively) such that the heat generated by the specific upper heater is directed to
the discrete heating zone 100 disposed below the respective heater, but the
neighboring discrete heating zones 100 do not receive a significant heat input from
the upper heaters that are not directly thereabove. As can be understood with
review of FIG. 7, discrete heating zone 100w receives heat from the lower heater
501, as well as the upper heater 521, the discrete heating zone 100w’ receives heat
from the lower heater 501 and the upper heater 522, etc. For ease of understanding
the upper heaters 521, 522, 523, 524 are depicted in broken lines to visually
differentiate them from the lower heater 501.

[0052] As shown in FIG. 10, each plate 40 (40’) may include both a lower heater
501, and one or more upper heaters 521, 522, 523, 534 to allow the housing to
maintain discrete heating zones in multiple levels of the housing 20.

[0053] The upper heaters 521, 522, 523, 524 may be similar heaters to the lower
heater, and may be disposed in the specific or general orientation, or in a different
orientation as the lower heaters. In FIG. 10, the upper and lower heaters are drawn
to serpentine in opposite directions, which is drawn for the sake of differentiating the
heaters in the figure, but the upper and lower heaters may be disposed in the same
orientation and direction, or in different directions. In some embodiments, insulation
may be provided between the upper heaters 521, 522, 523, 524 in a plate 40 and
the lower heater 501 in the same plate, so that the heat generated by the respective
heater travels generally through the surface of the plate 40 proximate to the plate
and not in the direction of the other heater within the plate 40. While the name
“‘upper” heater is used for elements 521, 522, 523, 524, the term “upper” refers to
the location of that heater with respect to the discrete heating zone 100 that the
heater interacts with, i.e. the “upper” heaters 521, 522, 523, 524 are disposed above
the discrete heating zones, while the “upper heaters” may be disposed within the
relative lower portion of the plate 40. Conversely, the “lower” heater 501 refers to
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the location of the heater with respect to the discrete heating zone 100 that the
heater interacts with, i.e. the lower heater interacts with the discrete heating zone
100 that is directly above the plate 40 and the “lower” heaters 501 may be disposed
in the upper portion of the plate 40.

[0054] The upper heaters 521, 522, 523, 524 may be individually controlled to
maintain the temperature within the respective discrete heating zone 100 associated
with the heater, such as controlled with a set duty cycle, or controlled based upon
feedback from one or more temperature sensors that are disposed proximate to the
specific discrete heating zone 100. As can be appreciated, the housing (and
specifically the front end wall 60, and/or rear end wall 70) includes inputs 140 and
displays 130 that are associated with each discrete heating zone 100, and the
instructions inputted by the user (such as a timer, or controls to set a desired
temperature or temperature range) may be used by the controller 1000 to operate
the respective upper heater (and lower heater 501 in embodiments where the lower
heater (or a portion of the lower heater may be controlled) as necessary to maintain
the desired temperature within the zone). One of ordinary skill in the art will
appreciate that controllers are well known that are capable of controlling one or
more heaters based upon feedback systems to maintain a monitored location (such
as a discrete heating zone) within a temperature range.

[0055] While the preferred embodiments of the disclosure have been described, it
should be understood that the disclosure is not so limited and modifications may be
made without departing from the invention. The scope of the invention is defined by
the appended claims, and all devices that come within the meaning of the claims,

either literally or by equivalence, are intended to be embraced therein.
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CLAIMS

1. A modular holding cabinet, comprising:

a housing comprising left and right side walls and a top wall above the
left and right walls defining an internal volume therewithin, an open front that allows
access into the internal volume, the housing supporting at least one plate disposed
within the internal volume, the at least one plate extends between the left and right
side walls and below the top wall,

the housing supports one or more end walls that are each spaced
outboard from an end face of a respective one of the one or more plates such that
an air gap is established therebetween,;

the internal volume defining a plurality of discrete heating zones
located above each of the one or more plates, each of the one or more discrete
heating zones are configured to selectively receive heat from a first heater disposed
within the respective plate and one of a plurality of second heaters disposed above
the respective plate, wherein each of the plurality of discrete heating zones receives
heat from a different one of the plurality of second heaters which is disposed
vertically above the discrete heating zone,

the housing further comprising a plurality of displays and a plurality of
inputs, with one of the plurality of displays and one of the plurality of inputs
associated with each discrete heating zone, wherein each input is configured to
receive user inputs associated with the operation of the respective discrete heating
zone, and wherein each input is associated with controlling an operation of at least

the second heater associated with the respective discrete heating zone.
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2. The modular holding cabinet of claim 1, wherein each end wall includes
the collective displays and inputs that are associated each of the discrete heating

zones that are disposed above the plate associated with that end wall.

3. The modular holding cabinet of claim 1, wherein each end wall includes
the collective displays and inputs that are associated with each discrete heating
zone that is disposed below the plate that the collective displays and inputs are

disposed upon.

4. The modular holding cabinet of claim 1, further comprising a rear
opening into the internal volume from an opposite side of the housing as the open
front, and further comprising one or more rear end walls that are each spaced
outboard from a respective one of the one or more plates, wherein each of the rear
end walls are spaced outboard of the respective plate with a second space provided
between the rear end wall and a second end face, opposite the end face, of the

respective plate.

5. The modular holding cabinet of claim 4, wherein the second space
provided between the respective end rear wall and the second end face of the

respective plate extends between the left and right walls.

6. The modular holding cabinet of claim 1, further comprising one or more
covers that are configured to be removably disposed within the internal volume,
wherein the covers are dimensioned such that when positioned over the plate the
cover partially encloses one of the discrete zones upon the plate and when centered
above one discrete zone the cover does not interact with other discrete zones over

the plate.
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7. The modular heating cabinet of claim 6, wherein when the cover is installed
within the housing and within a discrete heating zone the cover does not contact the

plate.

8. The modular holding cabinet of claim 6, wherein the cover fully
encloses an opening to a pan disposed therein when the pan is entirely disposed

upon the plate.

9. The modular holding cabinet of claim 8, wherein a portion of the
opening into the pan is not enclosed by the cover when a portion of the pan is

disposed upon the end wall.

10.  The modular holding cabinet of claim 8, wherein a portion of the
opening into the pan is not enclosed by the cover when a portion of the pan is

disposed over the air gap.

11.  The modular holding cabinet of claim 6, wherein each of the plurality of
covers include a top wall and opposed left and right walls that extend from the top
wall, wherein a front portion of one or both of the left and right walls includes a front
foot that extends below a bottom edge of the respective left or right wall along a
central portion of the cover, wherein the foot is configured to extend within the first

air gap.

12.  The modular holding cabinet of claim 11, wherein the bottom edge of
each of the left and right walls is scalloped above the foot such that when the foot

extends within the air gap the bottom edge does not contact any portion of the plate.

13.  The modular holding cabinet of claim 11, wherein the first portion of
each of the left and right side walls includes a horizontal portion that rests upon the

front wall when the front foot extends into the air gap.
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14.  The modular holding cabinet of claim 13, wherein the front foot

contacts a rear side of the front wall when the front foot extends into the air gap.

15.  The modular holding cabinet of claim 11, further comprising a rear
opening into the internal volume from an opposite side of the housing as the open
front, and further comprising one or more rear end walls that are each spaced
outboard from a respective one of a second end face of the one or more plates,
wherein each of the rear end walls are spaced outboard of the respective plate with
a second air gap provided between the rear end wall and a second end face,
opposite the end face, of the respective plate,

wherein a rear portion of one or both of the left and right walls of the
cover includes a second foot that extends below the bottom edge of the respective
left or right wall along the central portion of the cover, wherein the second foot is
configured to extend within the second air gap when the cover is positioned over the

plate.

16.  The modular holding cabinet of claim 11, wherein the cover can be
removed from and installed into the housing to partially enclose one of the discrete

heating zones without any tools.

17.  The modular holding cabinet of claim 1, wherein the at least one plate

is disposed within the housing in parallel with the top wall.

18.  The modular holding cabinet of claim 1, wherein the at least one plate

extends horizontally between the left and right side walls.

19.  The modular holding cabinet of claim 1, wherein the one or more end
walls each are aligned in parallel with a respective one of the one or more end

plates that is associated with the respective end wall.
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20. The modular holding cabinet of claim 1, wherein a top surface of each
of the one or more end walls extends along the same plane as a top surface of the

respective plate that is associated with the respective end wall.

21.  The modular holding cabinet of claim 1, wherein one or more end walls

extend outside of the internal volume of the housing.
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ABSTRACT OF THE DISCLOSURE

A modular holding cabinet is provided. The cabinet includes a housing defining an
internal volume and an open front providing access into the internal volume. The
housing supports at least one plate therewithin. The housing supports one or more
end walls that are each aligned spaced outboard from an end face of a plate such
that an air gap is established therebetween. The internal volume defines a plurality
of discrete heating zones located above each of the one or more plates, each
discrete heating zone receives heat from a first heater disposed within the
respective plate and a plurality of second heaters disposed above the respective
plate. The housing includes a plurality of displays and a plurality of inputs, with one
of the plurality of displays and one of the plurality of inputs associated with each

discrete heating zone.
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automatically attempt retrieval pursuant to 37 CFR 1.55(i)}(1) and (2). Under the PDX program, applicant bears the uitimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim {o a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | MODULAR HOLDING CABINET

Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
{o the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14{(c), access may be provided to information concerning the date o f filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
o have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person whao otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

() Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

@ Person to whom the inventor is obligated to assign. Q Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here. X

Organization Name

Carter-Hoffmann, Inc.
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Attorney Docket Number | 12361-624

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MODULAR HOLDING CABINET

Mailing Address Information For Applicant:

Address 1 1551 McCormick Avenue

Address 2

City Mundelein State/Province L
Country | us Postal Code 60060
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X

Organization Name Carter-Hoffmann, Inc.

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 1551 McCormick Avenue

Address 2

City Mundelein State/Province L
Country! us Postal Code 60060
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signhature requirements and
certifications.

Signature |/Stephen C. Smith/ Date (YYYY-MM-DD)| 2015-07-17
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Attorney Docket Number | 12361-624

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | MODULAR HOLDING CABINET

First Name | Stephen C. Last Name | Smith Registration Number | 56250

Additional Signature may be generated within this form by selecting the Add button.

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated fo take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. if you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3.

The information on this form will be treated confidentially to the extent allowed under the Freedom of information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an international Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent C o o p eration Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility o recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2904 and 2808. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, {o the public after either publication of the application pursuant
to 35 U.8.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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