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(57) Abstract: Systems and methods are disclosed for cleaning a fryer (10)
using a washing element (44, 510, 610) coupled to a bottom wall (70, 570,
580) of a cooking chamber (12, 14, 502, 504). An upper portion of the wash -
ing element (44, 510, 610) extends above the bottom wall (70, 570, 580) of
the cooking chamber (12, 14, 502, 504) and includes a plurality of spray jet
nozzles (424a-g, 524a-c, 624a-g) that are separated at predetermined angles
(A1-A7) relative to one another around a periphery (426, 526, 626) of the up-
per portion (416, 516, 616) of the washing element (44, 510, 610) to orient
the plurality of spray jet nozzles (424a-g, 524a-c, 624a-g) so as to spray a
plurality of pressurized streams (438a-g, 538a-c, 540a-c, 538a-g) of the cook-
ing medium (42) to predetermined areas of the cooking chamber (12, 14, 502,
504), including at least one corner (444a-d, 544a-f, 546a-f, 644a-d) of the
cooking chamber (12, 14, 502, 504). Also disclosed is a fryer (10) that in-
cludes a spreader bar (38, 310) that maintains an electric heating coil (202,
302) in the serpentine pattern. The spreader bar (38, 310) is coupled to the
upper surface (204, 304) of the electric heating coil (202, 302) and is dis-
posed at a predetermined distance away from the bottom wall (70, 570, 580).
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COOKING SYSTEMS WITH WASHING ELEMENTS AND SPREADER BAR

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the priority of U.S. Provisional Patent Application
Serial No. 62/309,650, filed on March 17, 2016, the disclosure of which is incorporated

by reference herein.

TECHNICAL FIELD
[0002] This disclosure relates generally to fryers, such as open fryers or pressure
fryers. More particularly, this disclosure relates to apparatus and methods of using

washing elements and spreader bars coupled to heating elements in cooking chambers.

BACKGROUND
[0003] Oil-based frying is commonly used as a cooking method for a wide range of
food, such as poultry, fish, potato products, and the like. Commercial fryers include
one or more cooking chambers (also referred to as fry pots) that are filled with a
cooking medium, such as oil or solid fats. Heat is typically provided to the cooking
medium using an electrical heating element submerged in the cooking medium or a gas
burner thermally coupled to the cooking medium though the walls of the cooking
chamber. When the cooking medium reaches a preset cooking temperature, food
products are placed into the cooking medium for a predetermined amount of time
during which the food products are cooked by heat from the cooking medium. To
facilitate insertion and removal of the food products, the food products are typically
placed inside a container (e.g. a wire basket), and the container is lowered into the
cooking medium for the predetermined amount of time.
[0004] The cooking medium is normally re-used for multiple cooking cycles, which
may include cooking cycles for different food products. However, the cooking medium
degrades over time. This degradation may be due to contamination by particles shed by
the food products being cooked and/or from chemical degradation due to heat,
oxidation, and reactions with the food products. In addition, as food particles
accumulate in the cooking medium, the flavor characteristics of the food particles may
become infused in the cooking medium. This infusion may adversely affect the quality
of cooked food products. In some instances, such changes to the cooking medium do

not become apparent until a significant change has occurred. These chemical reactions
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and flavor infusions may shorten the useful life of the cooking medium, and may result
in more frequent replacement of the cooking medium. These undesirable particles, may
remain in the fryer and accumulate at the bottom and/or sides of the cooking chamber.
As used herein, the particles may include, for example, crumbs, silt, clumps, cracklings,
cooking fluid deterioration compounds, and the like or combinations thereof.
Additionally, the particles may include suspended food particles ranging from dust-
sized particles to larger pieces of crackling or crumbs, and small pieces of food
products.

[0005] For at least these reasons, the cooking medium may be filtered periodically
to maintain cooking quality and to prolong the operational lifetime of the cooking
medium. Frequent filtering may extend the useful life of the cooking medium, thereby
reducing the cost of operating the fryer by reducing the frequency with which the
cooking medium must be replaced. The cost savings from filtering may be particularly
evident when using a cooking medium that contains reduced amounts of trans-fats,
which have become popular, but are typically more expensive than other types of
cooking media.

[0006] Thus, it may be economically beneficial to filter the cooking medium to
extend its useful life by increasing the frequency of filtering, using such cooking media
only for selected food products, and/or reducing the volume (and size) of the cooking
chamber in which such cooking media are used. Nevertheless, when this cooking
medium is returned to the cooking chamber, the filtering process may reduce the
amount of cooking medium remaining in the cooking chamber. If the amount of
cooking medium drops below a predetermined level, then the food product that is
cooked in the cooking chamber may not be completely cooked and/or consistently
cooked, and the quality of food product cooked in the fryer may diminish.

[0007] As such, there exists a need to clean the cooking chambers of the fryer in a
quick and efficient manner by eliminating the accumulation of particles within the
cooking chambers that negatively impact the quality of the food product cooked by the
cooking medium within the cooking chambers. Eliminating the accumulation of
particles may be beneficial in hard to reach areas (e.g. the corners of cooking chamber).
Quick and efficient cleanings may also allow the cooking chambers of the fryer to

increase the throughput of food products over a period of time.
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SUMMARY
[0008] In an embodiment of the invention, a fryer is provided. The fryer includes a
cooking chamber and a washing element. The cooking chamber includes a plurality of
side walls connected to and extending upwardly from a bottom wall. The plurality of
side walls and the bottom wall collectively surround an interior configured to receive a
cooking medium. The washing element is coupled to the bottom wall of the cooking
chamber. The washing element includes lower and upper portions, and a cover coupled
to the upper portion. The lower portion includes a passage that is fluidically coupled to
a fill port and configured to receive the cooking medium. The upper portion extends
above the bottom wall of the cooking chamber and includes a plurality of spray jet
nozzles fluidically coupled to the passage. The plurality of spray jet nozzles are
separated at predetermined angles relative to one another around a periphery of the
upper portion of the washing element to orient the plurality of spray jet nozzles so as to
spray a plurality of pressurized streams of the cooking medium to predetermined areas
of the cooking chamber. The predetermined areas include at least one corner of the
cooking chamber. The cover is coupled to the upper portion, and directs the cooking
medium into the plurality of spray jet nozzles.
[0009] In another embodiment of the invention, a fryer includes a cooking chamber,
a heating element, a spreader bar, and at least one attachment feature that couples the
spreader bar to the heating element. The cooking chamber includes a plurality of side
walls connected to and extending upwardly from a bottom wall. The plurality of side
walls and the bottom wall collectively surround an interior configured to receive a
cooking medium. The heating element is disposed within the interior of the cooking
chamber. The heating element includes an electric heating coil arranged in a serpentine
pattern. The electric heating coil includes upper and lower surfaces. The spreader bar
is coupled to the upper surface of the electric heating coil and at a predetermined
distance away from the bottom wall. The spreader bar maintains the electric heating
coil in the serpentine pattern.
[0010] In another embodiment of the invention, a method of cleaning a fryer using a
washing element coupled to a bottom wall of a cooking chamber is provided. The
method includes spraying a plurality of pressurized streams of a cooking medium into
predetermined areas including at least one corner of the cooking chamber using a
washing element. The washing element includes a plurality of spray jet nozzles that are

separated at predetermined angles relative to one another around a periphery of an
3



WO 2017/161219 PCT/US2017/022866

upper portion of the washing element to orient the plurality of spray jet nozzles. At
least one corner is defined along a junction of the bottom wall and a plurality of side
walls adjacent the bottom wall.

[0011] The above summary may present a simplified overview of some
embodiments of the invention in order to provide a basic understanding of certain
aspects the invention discussed herein. The summary is not intended to provide an
extensive overview of the invention, nor is it intended to identify any key or critical
elements, or delineate the scope of the invention. The sole purpose of the summary is
merely to present some concepts in a simplified form as an introduction to the detailed

description presented below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] The accompanying drawings, which are incorporated in and constitute a part
of this specification, illustrate various embodiments of the invention and, together with
the general description of the invention given above, and the detailed description of the
embodiments given below, serve to explain the embodiments of the invention.
[0013] FIG. 1 is a perspective view of a fryer according to an exemplary
embodiment of the invention.
[0014] FIG. 2 is a diagrammatic view of the fryer of FIG. 1, showing two cooking
chambers, a filtration system, and a controller.
[0015] FIG. 3 is a cross-sectional view of a full cooking chamber including an
electric heating element, a spreader bar and a washing element according to an
exemplary embodiment.
[0016] FIG. 4 is a front perspective view of a spreader bar, where the spreader bar is
coupled to the top surface of the electric heating coils.
[0017] FIG. 5 is a rear perspective view of the electric heating element and the
spreader bar of FIG. 4.
[0018] FIG. 6 is a cross-sectional view of the first body portion of the spreader bar
taken across line 6-6 of FIG. 4.
[0019] FIG. 7 is a cross-sectional view of the second body portion of the spreader
bar taken across line 7-7 of FIG. 4.
[0020] FIG. 8 is a front perspective view of a spreader bar according to another
exemplary embodiment for a split cooking chamber, where the spreader bar is coupled

to the top surface of the electric heating coils.
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[0021] FIG. 8A is a cross-sectional view of the first body portion of the spreader bar
taken across line 8 A-8A of FIG. 8.

[0022] FIG. 8B is a cross-sectional view of the second body portion of the spreader
bar taken across line 8B-8B of FIG. 8.

[0023] FIG. 9 is a perspective view of a washing element disposed in the bottom
wall of the cooking chamber according to an exemplary embodiment.

[0024] FIG. 10 is a cross-sectional view of the washing element taken at across line
10-10 of FIG. 9.

[0025] FIG. 11 is an exploded perspective view of the washing element of FIG. 9.
[0026] FIG. 12 is a top view of the washing element of FIG. 11, with the cover
removed.

[0027] FIG. 12A is a top detailed view of the plurality of pressurized streams of the
cooking medium through the plurality of spray jet nozzles of the washing element of
FIG. 12.

[0028] FIG. 12B is a top view of a full cooking chamber illustrating the spatial
relationship between the spray jet nozzles directing the pressurized streams of FIG. 12A
and the drain of the full cooking chamber.

[0029] FIG. 13 is a top view of a washing element according to another exemplary
embodiment.

[0030] FIG. 13A is a top detailed view of the plurality of pressurized streams of
cooking medium through the plurality of spray jet nozzles of the washing element of
FIG. 13.

[0031] FIG. 13B is a top view of a split cooking chamber illustrating the spatial
relationship between the spray jet nozzles directing the pressurized streams of FIG. 13A
and the drains of the split cooking chamber.

[0032] FIG. 14 is a top view of a washing element according to another exemplary
embodiment.

[0033] FIG. 14A is a top detailed view of the plurality of pressurized streams of
cooking medium through the plurality of spray jet nozzles of the washing element of
FIG. 14.

[0034] FIG. 14B is a top view of a full cooking chamber illustrating the spatial
relationship between the spray jet nozzles directing the pressurized streams of FIG. 14A

and the drain of the full cooking chamber.
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[0035] FIG. 15 is a perspective view of a drain pan including a filter screen
permanently coupled to the drain pan.

[0036] FIG. 16 is a detailed view of filter screen of FIG. 15.

[0037] FIG. 17 is a cross-sectional view of the drain pan taken across line 17-17 of

FIG. 16.

DETAILED DESCRIPTION
[0038] Exemplary embodiments of the present invention, and their features and
advantages, may be understood by referring to the Figures, where like numerals are
used for corresponding parts in the various drawings.
[0039] Referring now to the figures, FIG. 1 depicts an exemplary fryer 10 in
accordance with an exemplary embodiment. The fryer 10 includes cooking chambers
12, 14, a cabinet 16, control panels 18, 20, access panels 22, 24, wheels 26, and a basket
hanger 28. Each of the cooking chambers 12, 14, cabinet 16, access panels 22, 24, and
basket hanger 28 may be constructed from stainless steel, mild steel, or some other
suitable material. Cooking chambers 12, 14 include interiors 30, 32 through which a
food product may be placed. Electric heating elements 34, 36 are coupled to spreader
bars 38, 40 and disposed within the interiors 30, 32. The spreader bars 38, 40 are
designed to improve washing out the cooking chambers 12, 14, as will be described in
greater detail below while not interfering with the flow of the cooking medium 42
within the cooking chambers 12, 14.
[0040] Food products may be placed into the cooking chambers 12, 14, for
example, by lowering a basket (not shown) containing the food product into the cooking
chamber 12, 14. At completion of a cooking cycle, the basket may be removed from
the cooking chamber 12, 14 and hung from the basket hanger 28 to allow excess
cooking medium 42 to drain back into the cooking chamber 12, 14. Each of the
cooking chambers 12, 14 may be associated with a corresponding one of the control
panels 18, 20 to provide a human-machine interface for operating the fryer 10. The
control panels 18, 20 may receive commands from, and display information regarding a
status of the fryer 10 to an operator. The access panels 22, 24 may provide access to the
interior of cabinet 16 to, for example, service the components of the fryer 10.
[0041] An exemplary fryer 10 is shown as having a separate control panel 18, 20 for
each cooking chamber 12, 14. However, it should be understood that one control panel

could be configured to control multiple cooking chambers, and embodiments of the
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invention are not limited to fryers having a separate control panel 18, 20 for each
cooking chamber 12, 14. Although the fryer 10 depicted in FIG. 1 is an electric-heated
open fryer having two cooking chambers 12, 14, it should be further understood that
some embodiments may also be used with pressure fryers, as well as fryers having a
different number of cooking chambers. FIGS. 1 and 3 show the electric heating
elements 34, 36 as electrical heating elements (e.g., electric heating coils immersed in
the cooking medium 42). However, gas heating elements (e.g., a gas burner and heat
exchanger that transfers heat from the burner to the cooking medium 42) may be
incorporated in accordance with various aspects of the present disclosure.

[0042] Referring now to FIG. 2, in addition to cooking chambers 12, 14, the fryer
10 may include a cooking medium handling system 100 and a controller 48. The
cooking chambers 12, 14 respectively include electric heating elements 34, 36
(schematically shown), temperature sensors 50, 52, fill ports 54, 56, drain ports 58, 60,
and washing elements 44, 46. The cooking chambers 12, 14 are configured to be at
least partially filled with a cooking medium 42. Suitable cooking mediums may include
plant-based fats, animal-based fats, and/or synthetic (e.g., hydrogenated) fats. While
the electric heating elements 34, 36 are shown as being disposed within cooking
chambers 12, 14 for heating the cooking medium 42, the electric heating elements 34,
36 may alternatively be disposed adjacent the cooking chamber 12, 14 for heating the
cooking medium 42.

[0043] The cooking medium handling system 100 may include drain valves 102,
104, a drain manifold 106, a drain pan 108 including a filter assembly 110, a filter pump
112, a reservoir 114 of fresh cooking medium, a reservoir pump 116, and a selector
valve 118. The selector valve 118 may include a plurality of input ports 120-122 and a
plurality of output ports 124-127. A temperature sensor 128 may be located in the
selector valve 118, or in another suitable location, to enable the controller 48 to
determine the temperature of the cooking medium 42 passing through the cooking
medium handling system 100.

[0044] The selector valve 118 is configured to selectively fluidically couple one or
more of the input ports 120-122 to one or more of the output ports 124-127. To this
end, the selector valve 118 may comprise a rotary valve having a transverse plug (not
shown) coupled to a motor 130. The motor 130 may cause the selector valve 118 to
fluidically couple a selected input port to a selected output port by rotating the

transverse plug to one of a plurality of predetermined positions. In an alternative
7
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embodiment of the invention, the selector valve 118 may comprise an assembly of
valves that are configured to provide the desired selective fluidic coupling in response
to signals from the controller 48. In this alternative embodiment, the selector valve 118
may comprise an assembly including a plurality of valves connected to a manifold.
[0045] The filter pump 112 and reservoir pump 116 may each include an inlet 132,
134 on a suction side of the filter pump 112, and an outlet 136, 138 on a pressure side of
the pump. The inlet 132 of filter pump 112 may be fluidically coupled to the drain pan
108 by the filter assembly 110, and the outlet 136 of the filter pump 112 may be
fluidically coupled to an input port 120 of selector valve 118. Activation of the filter
pump 112 may cause cooking medium 42 to be drawn from the drain pan 108, the filter
assembly 110 and provided to the selector valve 118. The selector valve 118 may in
turn provide the filtered cooking medium 42 to one of the cooking chambers 12, 14 for
reuse and/or to a discard port 140 for disposal.

[0046] Although filter assembly 110 is depicted as being coupled to the inlet 132 of
filter pump 112 in the exemplary embodiment illustrated by FIG. 2, it should be
understood that the cooking medium handling system 100 is not limited to the specific
arrangement of components depicted. For example, the filter assembly 110 could be
coupled to the outlet 136 of filter pump 112 rather than the inlet 132 so that cooking
medium 42 is pushed through the filter assembly 110 rather than drawn through the
filter assembly 110. In either case, the filter assembly 110 may include a housing
configured to accept a filter for filtering the cooking medium 42. According to an
exemplary embodiment, a filter screen 148 may be permanently coupled to the drain
pan 108. Regular use of filtration cycles to clean the cooking medium 42 may reduce
consumption of cooking medium 42 and increase the availability of the fryer 10 by
providing hot filtered cooking medium 42 to the cooking chambers 12, 14.

[0047] The inlet 134 of reservoir pump 116 may be fluidically coupled to the
reservoir 114, and the outlet 138 of the reservoir pump 116 may be fluidically coupled
to an input port 121 of selector valve 118. Activation of reservoir pump 116 may cause
cooking medium 42 to be drawn from reservoir 114 and provided to selector valve 118.
The selector valve 118 may in turn provide the fresh cooking medium 42 to one of the
cooking chambers 12, 14 to refill or replenish the cooking medium 42. A fill port 142
may be coupled to an input port of the selector valve 118 to facilitate the addition of
cooking medium 42 to the reservoir 114. The cooking medium handling system 100

may further include check valves 143-147 that prevent cooking medium 42 from back-
8



WO 2017/161219 PCT/US2017/022866

flowing from the cooking chambers 12, 14 into the selector valve 118, or from the
selector valve 118 into either the filter pump 112, the reservoir pump 116, or the fill
port 142.

[0048] The controller 48 may be in communication with electric heating elements
34, 36 and temperature sensors 50, 52 of each of the cooking chambers 12, 14, and also
the drain valves 102, 104, the filter pump 112, the reservoir pump 116, the temperature
sensor 128, and the motor 130 of selector valve 118. The controller 48 may control the
various cooking and maintenance cycles of the fryer 10 by transmitting signals to, and
receiving signals from these components of the fryer 10. The controller 48 may also be
coupled to the control panels 18, 20 to provide operating information to, and receive
input from the operator of the fryer 10. The controller 48 may control the temperature
of the cooking medium 42 in each cooking chamber 12, 14 by selectively activating the
respective electric heating element 34, 36, and may control the filtering and addition of
cooking oil by selectively activating the drain valves 102, 104, filter pump 112,
reservoir pump 116, and motor 130 of selector valve 118.

[0049] FIGS. 3-7 show an exemplary embodiment of an arrangement 200 where the
spreader bar 38 is mounted to the top of the electric heating element 34, as will be
described in greater detail below. While FIG. 3 is a cross-sectional view of cooking
chamber 12, these principles apply equally to cooking chamber 14 and its
corresponding components (e.g. electric heating element 36, spreader bar 40, and
washing element 46). For the sake of brevity, the spreader bar 38 in relation to cooking
chamber 12 is intended to be representative of spreader bar 40 in relation to cooking
chamber 14.

[0050] The cooking chamber 12 includes a plurality of side walls. As shown, the
plurality of side walls includes first and second side walls 62, 64 (shown in FIG. 1), first
and second end walls 66, 68, and a bottom wall 70 collectively forming an interior 30.
Persons skilled in the art would appreciate that the plurality of side walls may include
more or fewer side walls as desired. A cooking medium 42 may be placed into the
interior 30 and filled to a predetermined level (e.g. fill line 72). Persons skilled in the
art would also appreciate that the first and second side walls 62, 64, first and second end
walls 66, 68 and the bottom wall 70 may include a plurality of wall sections that
collectively form each respective wall, allowing each respective wall to be curved or
angled, if desired. Specifically, as shown in FIG. 3, the first end wall 66 includes

angled wall sections 66a, 66b and vertical wall sections 66¢, 66d. Likewise, the second
9
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end wall 68 includes angled wall section 68a and vertical wall sections 68b, 68c.
Similarly, as shown in FIG. 12, the first side wall 62 includes an angled wall section
62a and a vertical wall section 62b, and the second side wall 64 includes an angled wall
section 64a and a vertical wall section 64b.

[0051] Disposed within the interior 30 of the cooking chamber 12 is the electric
heating element 34. The electric heating element 34 includes two electric heating coils
202 arranged in a serpentine pattern. The electric heating coils 202 include upper and
lower surfaces 204, 206. As shown in FIGS. 3-5, the electric heating element 34
includes a rotatable structure 208 that is coupled to the second end wall 68 which
enables the electric heating element 34 to be rotated upwardly and downwardly, as
desired. The electric heating coils 202 are separated from the rotatable structure 208 by
one or more arms 211. One or more wires 212 may be coupled to the arms 211 using
attachment features 214 (e.g. brackets) and fasteners 216 (e.g. screws). As shown in
FIG. 4, the electric heating coils 202 includes eight generally parallel rows 218 that are
spaced apart from an adjacent row by a predetermined distance, which may be the same
or vary from row to row. Looped portions 220 connect adjacent generally parallel rows
218.

[0052] The spreader bar 38 is coupled to the upper surfaces 204 of the electric
heating coils 202 and is designed to maintain the generally parallel rows 218 of the
electric heating coils 202 in the predetermined serpentine pattern. More specifically, a
lower surface 219 of the spreader bar 38 may be in direct contact with upper surfaces
204 of the electric heating coils 202. As shown, the spreader bar 38 may also separate
the electric heating coils 202 at a predetermined distance away from the bottom wall 70
which provides additional clearance for the washing element 44 to spray the pressurized
cooking medium 42 between the bottom wall 70 of the cooking chamber 12 and the
lower surfaces 206 of the electric heating coils 202.

[0053] As more clearly shown in the front and rear perspective views of FIGS. 4
and 5, the spreader bar 38 includes first and second body portions 222, 224. The first
body portion 222 is disposed generally adjacent the first end wall 66 and the second
body portion 224 is disposed generally adjacent the second end wall 68. The first body
portion 222 may include downwardly facing first and second side walls 222a-b that
extend around the upper surfaces 204 of the electric heating coils 202 towards the
bottom wall 70. Likewise, the second body portion 224 may include downwardly

facing first and second side walls 224a-b that extend around the upper surfaces 204 of
10
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the electric heating coils 202 towards the bottom wall 70. In an exemplary
embodiment, over 50% of the first and second body portions 222, 224 of the spreader
bar 38 are disposed above the upper surfaces 204 of the electric heating coils 202 and
away from the bottom wall 70 of the cooking chamber 12. As shown in FIGS. 4 and 5,
the second body portion 224 may include one or more upper lips 221 that are attached
to the arms 211 of the electric heating element 34 using attachment features 223a-b (e.g.
clips) and fasteners 225 (e.g. screws).

[0054] FIGS. 6 and 7 show two respective cross-sectional views of FIG. 4 where
the spreader bar 38 is coupled to the electric heating element 34 using a plurality of
attachment features 226a-h (e.g. clips having hook portions 228a-h that extend around
the lower surfaces 206 of the electric heating coils 202). The clips are removably
coupled to the spreader bar 38 using fasteners 230a-h (e.g. screws). As shown in FIG.
6, hook portions 228b-c of the attachment features 226b-c have downwardly extending
projections that may be in direct contact with the bottom wall 70 of the cooking
chamber 12, causing the lower surfaces 206 of the electric heating coils 202 to be at a
predetermined distance away from the bottom wall 70. More specifically, attachment
features 226a-d couple the first body portion 222 to front portions 232 of the electric
heating coils 202 and attachment features 226e-h couple the second body portion 224 to
rear portions 234 of the electric heating coils 202. While not shown, it is envisioned
that some or all of the attachment features may be formed as a unitary piece with the
spreader bar 38. Additionally, while not shown, the electric heating element 34 may be
permanently coupled to the spreader bar 38 using welds or other permanent fixing
structure. Additional clips 236 (shown in FIGS. 4 and 5) may be used to hold
temperature sensors in a desired position proximate the electric heating coils 202.
[0055] Locating the spreader bar 38 in this manner, so as to be effectively entirely
above the electric heating element 34, and so that there is space between the bottom
wall 70 of the cooking chamber 12 and the lower surface 219 of the spreader bar 38,
improves cleaning effectiveness and ultimately increases the useable volume of the
cooking chamber 12, while not adversely affecting the electric heating element 34,
which is approximately the same size. As a result, if the spreader bar 38 is located
generally under the electric heating element 34, the spreader bar 38 would likely need to
be raised 0.25 inches or more to achieve a similar performance, which would decrease
the useable volume of the cooking chamber 12. As shown, parallel rows 218 of the

electric heating coils 202 are disposed front to back in the direction of flow, so that any
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obstruction to the flow is minimized since the spreader bar 38 which extends
approximately perpendicular to the primary flow path of the washing element 44.
[0056] FIGS. 8-8B show an arrangement 300 including an electric heating element
301 coupled to a spreader bar 310 for a split cooking chamber 502, 504 (shown in FIG.
13B) according to another exemplary embodiment. The spreader bar 310 and the
electric heating element 301 include many of the same elements as the previously
described embodiment (elements have been provided with similar reference numbers in
the 300 series where the elements are substantially similar or identical). For example,
this embodiment again includes an electric heating coil 302, upper and lower surfaces
304, 306 of the electric heating coil 302, a rotatable structure 308, arms 311, wire 312,
an attachment feature 314, a fastener 316, parallel rows 318 of the electric heating coil
302, a lower surface 319 of the spreader bar 310, looped portions 320 of the electric
heating coil 302, a first body portion 322, first and second side walls 322a-b of the first
body portion 322, a second body portion 324, first and second side walls 324a-b of the
second body portion 324, fasteners 325, attachment features 326a-d having hook
portions 328a-d, fasteners 330a-d, a front portion 332 of the electric heating coil 302,
and a rear portion 334 of the electric heating coil 302.

[0057] Although many of these elements have slightly modified shapes or profiles
in this embodiment, the spreader bar 310 and its elements function as described above
except where the differences are outlined in further detail below (the detailed
description of these identical or substantially similar elements is largely not repeated
herein for the sake of brevity). In this embodiment, the spreader bar 310 is shown for a
split cooking chamber (shown in FIG. 13B), as opposed to FIGS. 3-7 that show a
spreader bar 38, 40 for a full-size cooking chamber 12, 14.

[0058] As shown, the first body portion 322 includes a plurality of apertures 340 of
various sizes that are disposed between the parallel rows 318 of the electric heating coil
302. Additionally, the second body portion 324 includes a large aperture 342. The
plurality of apertures 340 and the large aperture 342 are designed to improve the flow of
the cooking medium 42 as it travels past the first and second body portions 322, 324.
According to an exemplary embodiment, the first body portion 322 upwardly supports
the electric heating coil 302 as the basket (not shown) would force the electric heating
coil 302 downwards towards the bottom surface 570, 580 of the split cooking chambers

502, 504, and this arrangement prevents the electric heating coil 302 from flexing. The
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second body portion 324 may have an aperture 342 to ensure the second body portion
324 is properly aligned on the electric heating coil 302.

[0059] According to another aspect, FIGS. 9-13 show various views of a washing
element 44 coupled to the bottom wall 70 of the cooking chamber 12.

[0060] With specific reference to FIGS. 9-11, the washing element 44 includes a
body 412 with a lower portion 414 and an upper portion 416. As shown, the washing
element 44 also includes a cover 418 that is removably attached to the upper portion
416 using one or more fasteners 420 to allow for performance of periodic maintenance
as needed to remove build-up and/or clogs. The upper portion 416 of the washing
element 44 has a circular cross-section. The total height of the washing element 44 may
be 1.375 inches, exclusive of the cover 418. As shown, the lower and upper portions
414, 416 include a passage 422 that is fluidically coupled to a fill port 423 configured to
receive a cooking medium 42. The passage 422 may have a diameter D of about 0.984
inches, as shown in FIGS. 12A, 13A, and 14A. While a threaded coupling 425 between
the lower portion 414 and the fill port 423 is shown in FIG. 10, a variety of other
coupling methods are also envisioned in alternative embodiments.

[0061] With continued reference to FIG. 10, the upper portion 416 of the washing
element 44 extends above the bottom wall 70 of the cooking chamber 12 and includes
spray jet nozzles 424a-g fluidically coupled to the passage 422. As shown, the spray jet
nozzles 424a-g have spray channel outlets 436a-g with a height H of about 0.125
inches. The height H of the spray channel outlets 436a-g may vary according to various
embodiments, as it may be desirable to correlate the velocity of the cooking medium 42
with the dimensions of the spray jet nozzles 424a-g. For example, when using an 8
GPM pump, a height H of 0.125 inches was determined during testing to provide a
sufficient velocity to remove particles, while preventing the cooking medium 42 from
exiting the cooking chamber 12 while washing. If the velocity of the cooking medium
42 is to increase or decrease, it may be beneficial to adjust the dimensions of the spray
jet nozzles 424a-g, such as the height H of the spray channel outlets 436a-g accordingly.
For example, a smaller pump may be used in conjunction with a decreased height H,
while a larger pump may be used in conjunction with an increased height H.

[0062] Persons skilled in the art would appreciate that these dimensions may vary
based on the size and dimensions of the particular fry pot and desired flow
characteristics. The spray jet nozzles 424a-g are configured to separate the cooking

medium 42 into a plurality of pressurized streams 438a-g that are directed between the
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bottom wall 70 of the cooking chamber 12 and the electric heating element 34. The
cover 418 directs the cooking medium 42 from the passage 422 into the spray jet
nozzles 424a-g. The washing element 44 may also include a lip portion 428 that may
be in direct contact with the bottom wall 70 and helps to maintain the placement of the
washing element 44.

[0063] FIG. 11 shows an exploded perspective view of the washing element 44,
where the fasteners 420 include two screws that are insertable through apertures 430 in
the cover 418 and are receivable by internal threads 432 in the upper portion 416 of the
washing element 44. As used herein, fasteners 420 are intended to include bolts, ties,
clips, or any other suitable fastener, or combinations thereof. Additionally, while not
shown, persons skilled in the art would appreciate that the cover 418 and the upper
portion 416 may be formed together as a unitary piece or may be permanently attached
together using adhesive and/or welding.

[0064] Now with reference to FIG. 12, the spray jet nozzles 424a-g of this
embodiment include first, second, third, fourth, fifth, sixth and seventh spray jet nozzles
424a-g. The spray jet nozzles 424a-g respectively include first, second, third, fourth,
fifth, sixth and seventh spray channel inlets 434a-g fluidically coupled to the passage
422, and first, second, third, fourth, fifth, sixth and seventh spray channel outlets 436a-g
are fluidically coupled to the spray channel inlets 434a-g. The spray channel inlets
434a-g are configured to allow first, second, third, fourth, fifth, sixth and seventh
pressurized streams 438a-g of the cooking medium 42 to exit the washing element 44
towards predetermined areas as of the cooking chamber 12.

[0065] As shown in FIG. 12A and 12B, the spray jet nozzles 424a-g are separated at
predetermined angles A1-A7 relative to one another around a periphery 426 of the
upper portion 416 of the washing element 44 to orient the spray jet nozzles 424a-g so as
to spray pressurized streams 438a-g of the cooking medium 42 to predetermined areas
of the cooking chamber 12. The predetermined areas may include corners 444a-d of the
cooking chamber 12 adjacent the bottom wall 70 and along the bottom wall 70 towards
the first and second end walls 66, 68. As shown in FIG. 12B, the first and second spray
jet nozzles 424a-b are directed towards the first end wall 66, while the third, fourth,
fifth, sixth and seventh spray jet nozzles 424c-g are directed towards the second end
wall 68.

[0066] With continued reference to FIG. 12B, the first spray jet nozzle 424a is

directed to a first corner 444a between the bottom wall 70, the front end wall 66, and
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the second side wall 64. The second spray jet nozzle 424b is directed to a second corner
444b between the bottom wall 70, the front end wall 66, and the first side wall 62. The
third spray jet nozzle is 424c is directed to the first side wall 62. The fourth spray jet
nozzle 424d is directed to a third corner 444c between the bottom wall 70, the second
end wall 68, and the first side wall 62. The fifth spray jet nozzle 424e is directed along
the center of the bottom wall 70 towards the second end wall 68 to push crumbs towards
the drain 58. The sixth spray jet nozzle 424f is directed to a fourth corner 444d between
the bottom wall 70, the first end wall 66, and the second side wall 64. The seventh
spray jet nozzle 424g is directed to the second side wall 64. The washing element 44 is
positioned closer to the first end wall 66 than the second end wall 68, and is generally
equidistant between the first and second side walls 62, 64.

[0067] With continued reference to the full cooking chamber 12 of FIG. 12B, the
spray jet nozzles 424a-g are spaced at predetermined angles and have specific widths in
the upper portion 416. As shown in FIG. 12B, the following angles are taken with
respect to the center of the respective spray nozzles 424: Al is about 126 degrees, A2
and A7 are about 47 degrees, and A3-A6 are about 35 degrees. Additionally, the first,
second, third, and seventh spray jet nozzles 424a-c, 424g have widths W1-W3, W7 of
about (.15 inches, the fourth and sixth spray jet nozzles 424d, 424f have widths W4,
W6 of about 0.25 inches, and the fifth spray jet nozzle 424e has a width of about 0.18
inches. Also, the widths W1-2 of the first and spray jet nozzles 424a-b may be of a
reduced width or specific shape that is intended to clog first, should a clog occur. That
would prevent higher pressure streams of cooking oil to be discharged towards the front
end wall 66 when a clog occurs, which could otherwise lead to splashing oil in the
direction where an operator would be standing during use of the fryer 10.

[0068] These values are exemplary, as the precise number of spray jet nozzles 424a-
g may vary and a range of suitable angles may exist between the spray jet nozzles 424a-
g, which may have a suitable width, depending on the areas which are difficult to clean
and need to be reached by the cooking medium 42 flowing from the washing element
44. As such, persons skilled in the art would appreciate that the dimensions described
herein with relation to the washing element 44 are with specific reference to the size
and configuration of the particular cooking chamber 12 being used. For example, a split
cooking chamber design differs from the full cooking chamber design described in this
embodiment. Additionally, persons skilled in the art would appreciate that a cooking

chamber with slightly different dimensions may have a slightly different washing
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element arrangement and respective angles. The distance and angles between the spray
channel outlets 436a-g, the width and shape of each spray channel outlets 436a-g, the
shape of upper portion 416, the height H, and other dimensions may be chosen based on
where particles accumulate in the cooking chamber 12, i.e., the areas that are the most
difficult to clean. To this end, the examples provided in these exemplary embodiments
provide solutions tailored to the specific size and configuration of the cooking chambers
shown in the Figures.

[0069] The washing element 44 provides many benefits regarding the operation of
the fryer 10. For example, the washing element 44 effectively dislodges particles from
the cooking chamber 12 and moves them towards the drain 58. This improves the
ability of the fryer 10 to remove particles from the cooking chamber 12 in a quick and
automated manner. This results in a minimal impact to the operation of the fryer 10,
and frees up time to cook additional food products by reducing potential downtime for
hand cleaning of the unit. Additionally, the washing element 44 is designed to control
the flow direction of cooking medium 42 and provide the requisite velocity to remove
particles and other debris from predetermined areas of the cooking chamber 12,
specifically areas like corners where such particles and debris would tend to collect
most readily. The velocity provided by narrow spray channel outlets 436a-g improves
the removal of particles from the cooking chamber 12 when compared to traditional
fryer washing systems and methods. As a result, manually washing the cooking
chamber 12, while not entirely eliminated, is less frequently needed when compared to
previous fryer washing systems and methods.

[0070] Now with reference to FIGS. 13-13B, the first and second washing elements
510, 512 are shown in detail in accordance with another exemplary embodiment for a
cooking chamber that is split into split cooking chambers 502, 504. The first and
second washing elements 510, 512 include many of the same elements as the previously
described embodiment (washing element 44), and these elements have been provided
with similar reference numbers in the 500 series where the elements are substantially
similar or identical. For example, each of the washing elements 510, 512 of this
embodiment again include an upper portion 516, cover 518, and fasteners 520, passage
522, first, second, and third spray jet nozzles 524a-c, lip 528, internal threads 532, first,
second, and third spray channel inlets 534a-c, and first, second and third spray channel
outlets 536a-c. Although many of these elements have slightly modified shapes or

profiles in this embodiment, the washing elements 510, 512 and its elements function as
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described above except where the differences are outlined in further detail below (the
detailed description of these identical or substantially similar elements is largely not
repeated herein for the sake of brevity).

[0071] In this embodiment, the split cooking chamber 502 includes a plurality of
side walls (including first and second side walls 562, 564 and first and second end walls
566, 568) connected to and extending upwardly from a bottom wall 570. The first and
second side walls 562, 564, first and second end walls 566, 568, and the bottom wall
570 collectively surround an interior configured to receive a cooking medium 42. The
split cooking chamber 504 includes a plurality of side walls (including first and second
side walls 572, 574 and first and second end walls 576, 578) connected to and extending
upwardly from a bottom wall 580. The first and second side walls 572, 574, first and
second end walls 576, 578, and the bottom wall 580 collectively surround an interior
configured to receive a cooking medium 42.

[0072] Persons skilled in the art would appreciate that the plurality of side walls
may include more or less walls as desired, and the first and second side walls 572, 574,
first and second end walls 576, 578, and the bottom wall 580 may include a plurality of
wall sections (e.g. angled wall sections 566a-b, 568a, 576a-b, and 578a, and vertical
wall sections 562a, 564a, 566¢, 568b-c, 572a, 574a, 576¢, and 578b-c) that collectively
form each respective wall, allowing each respective wall to be curve, angled, or vertical,
if desired.

[0073] In this embodiment, the first washing element 510 includes first, second and
third pressurized streams 538a-c directed into the split cooking chamber 502, while the
second washing element 512 includes first, second and third pressurized streams 540a-c
directed into the split cooking chamber 504. The first, second and third spray channel
outlets 536a-c of the first and second washing elements 510, 512 are configured to
allow the first, second and third pressurized streams 538a-c, 540a-c of the cooking
medium 42 to exit the washing elements 510, 512 towards predetermined areas of the
split cooking chambers 502, 504, as will be described in greater detail with reference to
FIG. 13B.

[0074] The spray jet nozzles 524a-g for the split cooking chambers 502, 504 are
spaced at predetermined angles around the periphery 526 of the upper portion 516 and
have specific widths in the upper portion 516. In the embodiment shown, the angles are
taken with respect to center of the spray jet nozzles 524a-c. As shown in FIG. 13A, Al

is about 110 degrees and A2 and A3 are about 125 degrees of the circumference of the
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circular cross-section. The first and second spray jet nozzles 524a-b have widths W1-
W2 of about 0.15 inches. These values are exemplary, as it is beneficial to balance the
flow rate and the port sizing, as the number of spray jet nozzles 524a-c may vary and a
range of suitable angles may exist between the spray jet nozzles 524a-c, which may
have a suitable width, depending on the areas which are difficult to clean and need to be
reached by cooking medium flowing from the first washing element 510. As shown,
the widths W1-W?2 of the first and second spray jet nozzles 524a-b may be of a reduced
width or specific shape that will clog prior to the third spray jet nozzle 524c clogging,
which is advantageous for the same reasons set forth above with respect to the
embodiment in FIGS. 12-12B.

[0075] As shown in FIG. 13A, the size of the third spray channel outlet 536¢ is
larger than the size of the third spray channel inlet 534¢ creating a broadcasting spray
pattern (fan out pattern). Alternatively, while not shown, one or more of the spray jet
nozzles 424a-g may have a focused spray pattern (fan in pattern), where the size of the
spray channel outlet is smaller than the size of the spray channel inlet. As shown in
FIG. 13B, the first and second spray jet nozzles 524a-b are directed towards the first
end wall 566, 576 and have smaller spray channel outlets 536a-b than the third spray jet
nozzle 524c¢ directed generally along the length of the bottom wall 570, 580 and
towards the second end wall 568, 578.

[0076] In this embodiment, with respect to the first washing element 510, the first
spray jet nozzle 524a is directed to the first and fifth corners 544a, 544e between the
bottom wall 570, the first end wall 566, and the second side wall 564. The second spray
jet nozzle 524b is directed to the second and sixth corners 544b, 544f between the
bottom wall 570, the first end wall 566, and the first side wall 562. The third spray jet
nozzle 524c has an angle A4 about 140 degrees and broadcasts a large spray pattern
across the bottom wall 570 of the split cooking chamber 502 and towards the third and
fourth corners 544c, 544d. The larger broadcast spray pattern is configured to clean out
those third and fourth corners 544c, 544d while also providing a primary large flow of
oil along the length of the bottom wall 570 to move any particulate washed out of the
corners and edges of the cooking chamber towards the corresponding drain port 558,
and this ensures that the spray jet nozzles 524a-c are large enough to reduce the risk of
clogging from particles (e.g. congealed oil/crumbs) while being able to direct the flow

to predetermined areas ensuring the best wash performance.
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[0077] With respect to the second washing element 512, the first spray jet nozzle
524a is directed to the first and fifth corners 546a, 546e between the bottom wall 570,
the first end wall 566, and the second side wall 564. The second spray jet nozzle 524b
is directed to the second and sixth corners 546b, 546f between the bottom wall 570, the
first end wall 566, and the first side wall 562. The third spray jet nozzle 524¢ extends
about 140 degrees and broadcasts a large spray pattern across the bottom wall 570 of
the split cooking chamber 504 and towards the third and fourth corners 546¢, 546d.
The larger broadcast spray pattern is configured to clean out those third and fourth
corners 546c¢, 546d while also providing a primary large flow of oil along the length of
the bottom wall 580 to move any particulate washed out of the corners and edges of the
cooking chamber towards the corresponding drain port 558. The corners 544a-d, 546a-
d are defined along junctions of the bottom wall 570, 580 and the walls adjacent the
bottom wall 570, 580.

[0078] With reference to FIGS. 14 and 14 A, a washing element 610 for a full-size
cooking chamber 12, 14 is shown in detail in accordance with another exemplary
embodiment. This washing element includes many of the same elements as the
previously described embodiment (washing element 44), and these elements have been
provided with similar reference numbers in the 600 series where the elements are
substantially similar or identical. For example, the washing element 610 of this
embodiment again includes upper portion 616, cover 618, fasteners 620, passage 622,
first, second, third, fourth, fifth, sixth and seventh spray jet nozzles 624a-g, lip 628,
internal threads 632, first, second, third, fourth, fifth, sixth and seventh spray channel
inlets 634a-g, first, second, third, fourth, fifth, sixth and seventh spray channel outlets
636a-g, and first, second, third, fourth, fifth, sixth and seventh pressurized streams
638a-g.

[0079] In this embodiment, to wash debris from a full cooking chamber 12, spray
jet nozzles 624a-g are be spaced at predetermined angles around the periphery 626 of
the upper portion 616 and have specific widths in the upper portion 616. In the
embodiment shown, the following angles are taken with respect to the center of the
respective of spray jet nozzles 624a-g: Al is about 90 degrees, A2 and A7 are about 65
degrees, and A3-A6 are about 35 degrees. A8-A13 have divergent walls with diverging
angles, for example, as shown, A8 and A12 are about 20 degrees, A9 and A11 are about
5 degrees, and A10 and A13 are about 4 degrees. The second spray jet nozzle 624b has

a width W1 about 0.15 inches. These values are exemplary, as the number of spray jet
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nozzles 624a-g may vary and a range of suitable angles may exist between the spray jet
nozzles 624a-g, which may have any suitable width, depending on the areas that are
difficult to clean and need to be reached by the cooking medium 42 flowing from the
washing element 610. As shown in FIG. 14 A, the first and spray jet nozzles 624a-b
may be reduced width or have specific shape to clog with particles first, which is
advantageous for the same reasons set forth above for the embodiment shown in FIGS.
12-12B.

[0080] Referring now to FIG. 14B, the first, second, fourth and sixth spray channel
outlets 636a-b, 636d, 636g are directed to corners 644a-d of the cooking chamber 12.
The corners 644a-d are defined along junctions of the bottom wall 70 and the plurality
of side walls adjacent the bottom wall 70. Similar to the previous embodiment, the size
of the third spray channel outlet 636¢ is greater than the size of either the first and the
second spray channel outlets 636a-b. The third spray channel outlet 636c¢ is directed
along the bottom wall 70 towards the second end wall 68. As shown, the size of the
first spray channel outlet 636a is smaller than the size of the second spray channel outlet
636b. To this end, it will be understood from this and the previous embodiments that
each of the spray channel inlets and outlets can vary in size from one another depending
on the particular needs when washing a particular geometry of cooking chamber.

[0081] FIGS. 15-17 show a filtration system 710 including a filter screen 148
permanently coupled to the drain pan 108. The apertures 711 in the filter screen 148 are
intended to clog first to provide an initial filtering to ensure that particles do not enter
into downstream parts of the filtration system 710 (and/or the washing elements further
downstream in the plumbing of the fryer 10). These particles may cause clogging of
critical components of the fryer 10 (e.g. filter pump 112). The filter screen 148 is
intended to clog first. As shown in FIG. 15, the drain pan 108 includes a plurality of
side walls 712a-d and bottom wall 714 collectively surrounding an interior configured
to receive a cooking medium 42. The bottom wall 714 may have depressed surfaces
714a-b and may be fluidically coupled to an outlet port 716 with an aperture 720. The
filter screen 148 may be permanently attached to drain pan 108 to prevent the filter
screen 148 from being inadvertently omitted from the fryer 10. For example, the filter
screen 148 may be rigidly joined to the drain pan 108 using one or more welds 718 (e.g.
spot welds). Additionally, permanently mounting the filter screen 148 to the drain pan
108 eliminates the risk of particles entering the filter assembly 110 during cleaning of

the fryer 10.
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[0082] A method of cleaning a fryer 10 is also described. The method uses the
washing elements 44, 510, 610 coupled to the bottom walls 70, 570, 580 of cooking
chambers 12, 14, 502, 504. The method includes spraying a plurality of pressurized
streams 438a-g, 538a-c, 638a-g of a cooking medium 42 into predetermined areas of the
cooking chamber 12, 14, 502, 504 of a fryer 10 using washing elements 44, 510, 610.
The washing element 44, 510, 610 includes spray jet nozzles 424a-g, 524a-c, 624a-g
that are separated at predetermined angles around an upper portion 416, 516, 616 of the
washing element 44, 510, 610. The method may also include coupling a spreader bar
38, 40, 310 to an upper surface 204, 304 of a electric heating element 34, 301 to
maintain a lower surface 206, 306 of the electric heating element 34, 301 at a
predetermined distance away from the bottom wall 70, 570, 580 maximizing the effect
of the washing element 44, 510, 610, wherein the spreader bar 38, 40, 310 maintains the
electric heating coils 202, 302 shaped in a serpentine pattern.

[0083] In operation, the controller 48 of the fryer 10 may initiate filtering and a
drain valve in the cooking chamber 12, 14 may be opened, causing the cooking medium
42 within the cooking chamber 12, 14, 502, 504 to flow through the drain port 58, 60,
558 of the cooking chamber 12, 14, 502, 504 and into drain pan 108. During the
filtering process, the filtered cooking medium 42 may enter the cooking chamber 12,
14, 502, 504 through fill ports 54, 56 formed through a wall of the cooking chamber 12,
14, 502, 504. As the filtered cooking medium 42 enters the cooking chamber 12, 14,
502, 504, the washing element 44, 510, 610 effectively washes particles from at least
one of the first and second side walls 62, 64, the first and second end walls 66, 68, and
the bottom wall 70, 570, 580 of the cooking chamber 12, 14, 502, 504.

[0084] A maintenance filtering may be performed daily, or periodically at other
time intervals (for example, intervals of greater than one day or less than one day) to
clean the cooking chamber 12, 14, drain pan 108, or other components of the fryer 10.
For example, the maintenance filtering may include a more thorough cleaning of the
cooking chamber 12, 14, 502, 504, which may include scraping accumulation of
particles the walls of the cooking chamber 12, 14, 502, 504, brushing particles from
crevices and cavities of the cooking chamber 12, 14, 502, 504, and soaking the cooking
chamber 12, 14, 502, 504 with a cleaning solution (for example, a detergent, a slightly
high pH cleaning solution, or the like).

[0085] The terminology used herein is for the purpose of describing particular

embodiments only and is not intended to be limiting of the embodiments of the
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invention. As used herein, the singular forms “a”, “an” and “the” are intended to
include the plural forms as well, unless the context clearly indicates otherwise. It will
be further understood that the terms “comprises” and/or “comprising,” when used in
this specification, specify the presence of stated features, integers, actions, steps,
operations, elements, and/or components, but do not preclude the presence or addition
of one or more other features, integers, actions, steps, operations, elements,
components, and/or groups thereof. Furthermore, to the extent that the terms
“includes”, “having”, “has”, “with”, “comprised of”, or variants thereof are used in
either the detailed description or the claims, such terms are intended to be inclusive in a
manner similar to the term “comprising”.

[0086] While all of the invention has been illustrated by a description of various
embodiments, and while these embodiments have been described in considerable detail,
it is not the intention of the Applicant to restrict or in any way limit the scope of the
appended claims to such detail. Additional advantages and modifications will readily
appear to those skilled in the art. The invention in its broader aspects is therefore not
limited to the specific details, representative apparatus and method, and illustrative
examples shown and described. Accordingly, departures may be made from such
details without departing from the spirit or scope of the Applicant’s general inventive
concept.

What is claimed is:
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CLAIMS

1. A fryer (10) comprising:

a cooking chamber (12) including a plurality of side walls (62, 64, 66, 68)
connected to and extending upwardly from a bottom wall (70), the plurality of side
walls (62, 64, 66, 68) and the bottom wall (70) collectively surrounding an interior (30)
configured to receive a cooking medium;

a washing element (44) coupled to the bottom wall (70) of the cooking chamber,
the washing element (44) comprising:

a lower portion (414) including a passage (422) that is fluidically
coupled to a fill port (423) and configured to receive the cooking medium;

an upper portion (416) extending above the bottom wall (70) of the
cooking chamber (12) and including a plurality of spray jet nozzles (424a-g)
fluidically coupled to the passage (422), the plurality of spray jet nozzles (424a-

g) being separated at predetermined angles relative to one another around a

periphery (426) of the upper portion (416) of the washing element (44) to orient

the plurality of spray jet nozzles (424a-g) so as to spray a plurality of
pressurized streams of the cooking medium to predetermined areas of the
cooking chamber (12), the predetermined areas including at least one corner

(444a-d) of the cooking chamber (12); and

a cover (418) coupled to the upper portion (416), the cover (418)
directing the cooking medium into the plurality of spray jet nozzles (424a-g);
wherein the cover is removably coupled to the upper portion of the washing

element using at least one fastener.

2. The fryer of claim 1, wherein the predetermined areas include each corner of the
cooking chamber and along the bottom wall towards at least one end wall of the
plurality of side walls, the corners being defined along junctions of the bottom wall and

the plurality of side walls adjacent the bottom wall.

3. The fryer of any one of the preceding claims:

wherein the plurality of side walls includes first and second side walls and first
and second end walls, and

wherein the washing element is located generally equidistant between the first

and second side walls of the cooking chamber.
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4. The fryer of any one of the preceding claims, wherein each of the plurality of
spray jet nozzles further comprises:

a spray channel inlet fluidically coupled to the passage; and

a spray channel outlet fluidically coupled to the spray channel inlet and
configured to allow the corresponding pressurized stream of the cooking medium to exit
the washing element,

wherein for at least one of the plurality of spray jet nozzles, a size of the spray
channel outlet is larger than a size of the spray channel inlet creating a broadcasting

spray pattern.

5. The fryer of any one of the preceding claims:
wherein the plurality of side walls includes first and second end walls, and
wherein the spray jet nozzles directed towards the first end wall have smaller

spray channel outlet than a remainder of the plurality of spray jet nozzles.

6. The fryer of any one of the preceding claims:
wherein the plurality of side walls includes first and second end walls, and
wherein a number of spray jet nozzles directed towards the first end wall differs

from a number of spray jet nozzles directed towards the second end wall.

7. The fryer of claim 6:

wherein there are at least two spray jet nozzles of the plurality of spray jet
nozzles directed to the first end wall and there are at least five spray jet nozzles of the
plurality of spray jet nozzles directed to the second end wall, and

wherein the first end wall is disposed at a distance closer to the washing element

than the second end wall.

8. The fryer of claim 5, 6, or 7:

wherein the plurality of spray jet nozzles includes at least a first spray jet nozzle
with a first spray channel outlet and a second spray jet nozzle with a second spray
channel outlet,

wherein both the first and second spray channel outlets are directed to either the

first end wall or the second end wall, and
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and wherein a size of the first spray channel outlet is greater than a size of the

second spray channel outlet.

9. The fryer of any one of the preceding claims:

wherein the plurality of spray jet nozzles includes at least a first spray jet nozzle
with a first spray channel outlet, a second spray jet nozzle with a second spray channel
outlet, and a third spray jet nozzle with a third spray channel outlet,

wherein the first and second spray channel outlets are directed to corners of the
cooking chamber, the corners being defined along junctions of the bottom wall and the
plurality of side walls adjacent the bottom wall, and

wherein a size of the third spray channel outlet is greater than a size of either the
first and the second spray channel outlets, the third spray channel outlet being directed
along the bottom wall towards at least a first end wall or a second end wall of the

plurality of side walls.

10. The fryer of any one of the preceding claims:

wherein the upper portion of the washing element has a circular cross-section,
and

wherein one of the plurality of spray jet nozzles has a spray channel outlet
having an angle that exceeds 120 degrees of a circumference defined by the periphery

of the circular cross-section.

11. The fryer of any one of the preceding claims, further comprising:

an electric heating element disposed within the interior of the cooking chamber,
wherein the electric heating element includes an electric heating coil arranged in a
serpentine pattern, the electric heating coil including upper and lower surfaces; and

a spreader bar coupled to the upper surface of the electric heating coil that
maintains the electric heating coil in the serpentine pattern,

wherein the positioning of the spreader bar also allows the electric heating coil
to be spaced at a predetermined distance away from the bottom wall to provide
additional clearance for the plurality of spray jet nozzles to direct the plurality of
pressurized streams of the cooking medium between the bottom wall of the cooking

chamber and the lower surface of the electric heating coil.
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12. The fryer of any one of the preceding claims, further comprising:

a drain port;

a drain pan configured to receive the cooking medium from the cooking
chamber;

a filter screen permanently coupled to the drain pan; and

a filter pump fluidically coupling the drain pan to the fill port of the fryer.

13. A method of cleaning a fryer (10) using a washing element (44) coupled to a
bottom wall (70) of a cooking chamber (12), the method comprising;:

spraying a plurality of pressurized streams of a cooking medium into
predetermined areas including at least one corner (444a-d) of the cooking chamber (12)
using a washing element (44), wherein the washing element (44) includes a plurality of
spray jet nozzles (424a-g) that are separated at predetermined angles relative to one
another around a periphery (426) of an upper portion (416) of the washing element (44)
to orient the plurality of spray jet nozzles, wherein the at least one corner is defined
along a junction of the bottom wall (70), wherein a cover (418) that is removably
coupled to the upper portion (416) using at least one fastener is used for directing the

cooking medium into the plurality of spray jet nozzles (424a-g).

14. The method of claim 13, further comprising:

coupling a spreader bar to an upper surface of an electric heating coil of an
electric heating element to maintain a lower surface of the electric heating coil at a
predetermined distance away from the bottom wall maximizing an effect of the washing
element, wherein the spreader bar maintains the electric heating coil shaped in a

serpentine pattern.
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