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1
FLUE ASSEMBLY AND SPLASH BACK
PANEL FOR A COOKING APPLIANCE

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. provisional
application 62/482,909 filed Apr. 7, 2017 and hereby incor-
porated by reference.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

BACKGROUND OF THE INVENTION

The present invention relates to a flue system for a
cooking appliance using a gas burner such as a deep fat
fryer, and in particular, to a flue assembly providing a
splash-back panel of the cooking appliance and exhaust
gases vented rearwardly.

Deep fat fryers, such as those commercially available
under the trademark FryTech™ from Alto-Shaam®, Inc.,
located in Menomonee Falls, Wis. provide oil kettles heated
by burners that are exhausted or vented by a flue at the rear
of the fryer. The flue allows for directed movement of
combustion products through the flue and out through a flue
opening. The flue opening is typically positioned within a
chimney extending upward at the rear of the fryer kettle or
oil vat and to also provide a splash back panel blocking rear
directed splashing from the kettles and a surface for sup-
porting fryer baskets in a position where they can drain over
the kettle.

SUMMARY OF THE INVENTION

While splash-back panels are meant to collect grease on
the back wall behind the fryer kettle, the present inventors
have recognized that maintenance associated with keeping
the splash back panel clean is made difficult by high tem-
peratures of the flue, which cause grease to “bake on” to the
back wall when the splash back panel is the flue. Moreover,
the upward flue opening exposes the flue to falling grease
and other foreign objects, which may accidentally enter the
flue. This is particularly a problem with fryers that use
atmospheric burners employing convection to transport the
flue gases (as opposed to power burners having blowers for
transporting flue gases) because the flue opening is relatively
large in order to facilitate the natural convection of air.

To address these problems, the present invention provides
a deep fat fryer separating the flue from the splash back
panel, and with a flue opening directed not upwardly, but
rearwardly from the flue. By arranging the flue opening on
the rear wall, the opening is protected from grease fallback
(e.g., dripping from an overhead exhaust hood) or other
foreign objects falling into the opening. The splash back
panel further provides a seamless curved design that is easy
to clean and also insulated from the heat of the flue. A bafile
installed within the flue allows the combustion products to
miX, cool, and slow upon exiting the baffle opening and
entering the atmosphere reducing the exit temperature and
also reducing the heating of the splash back panel.

In one embodiment, the present invention may be a food
fryer having a housing with an equipment compartment
adjacent a fryer tank having an upper opening and adapted
to hold a volume of cooking fat for cooking therein and a
splash-back wall displaced rearwardly from the fryer tank; a
gas heater communicating with the fryer tank to heat the
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volume of cooking fat and producing exhaust gases; and an
exhaust flue providing a passageway for the exhaust gases
from a lower flue inlet to an upper flue outlet and having a
chimney extending above and rearwardly from the fryer tank
wherein the upper flue outlet opens toward a rear of the
housing.

It is thus a feature of at least one embodiment of the
present invention to vent hot air through a back of the fryer
without heating the splash-back panel for ease of cleaning.

The upper flue outlet may be a hole positioned on a rear
wall of the exhaust flue.

It is thus a feature of at least one embodiment of the
present invention to eliminate a top vent opening allowing
debris and food particles to fall within the exhaust flue.

The exhaust flue may comprise of an enclosed upper
ceiling. The enclosed upper ceiling may be insulated. The
enclosed ceiling may be angled rearwardly upward.

It is thus a feature of at least one embodiment of the
present invention to facilitate removal of exhaust fumes
through a rear opening in the flue.

The splash-back wall may be displaced from the exhaust
flue to provide an air gap therebetween. The splash-back
wall may extend over the exhaust flue to provide an upper
covering. The upper covering of the splash-back wall may
be curved. The upper covering of the splash-back wall may
be insulated by batt insulation.

It is thus a feature of at least one embodiment of the
present invention to maintain a smooth top for easy cleaning
that is cool to the touch.

The lower inlet may be a plurality of air slots allowing
exhaust gases to pass into the exhaust flue. At least some of
the air slots provide fresh air intake from an exterior of the
food fryer.

It is thus a feature of at least one embodiment of the
present invention to circulate cool air into the flue gas
stream, cooling the flue products to lower temperatures
before exiting the flue.

A baffle plate may be positioned within the exhaust flue.
The baffle plate may comprise of first and second wings
oriented at an angle and forming a V-shape. The baffle plate
may extend substantially an entire width of the exhaust fiue.

It is thus a feature of at least one embodiment of the
present invention to lower the exhaust gas temperature and
velocity by mixing the air within the baffle.

The exhaust flue is defined by a first plenum and a second
plenum wherein exhaust gases flow from the first plenum to
the second plenum and the second plenum is spaced from the
splash-back wall.

It is thus a feature of at least one embodiment of the
present invention to rearwardly space the plenum from the
splash-back panel to insulate the heat from the flue.

In one embodiment, the present invention may be a deep
fat fryer having a housing providing a gas heater compart-
ment separated from an adjacent oil vat wherein the oil vat
holds a volume of frying fat for cooking having an upper
opening accessible to a user and a splash-back panel dis-
placed rearwardly from the oil vat; a shroud having a
splash-back panel extending above and rearwardly from the
oil vat; a heat exchanger positioned within the oil vat
surrounded by the frying fat and providing an outer surface
exposed to the frying fat opposite an inner surface defining
an internal passage supporting a flow of heated gas there-
through the passage; and an exhaust flue defined by an
enclosed passageway displaced rearwardly from the oil vat
and receiving exhaust gases from the heat exchanger and
having a lower inlet and an upper outlet providing a flow of
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exhaust gases from the inlet to the outlet wherein the outlet
opens toward a rear of the housing.

It is thus a feature of at least one embodiment of the
present invention to maintain the splash-back panel at a cool
temperature for ease of cleaning and to prevent “baking-on”
of grease.

The outlet may be a vertical hole formed in a rear wall of
the exhaust flue.

The shroud may further include a curved ceiling extend-
ing over a top wall of the exhaust flue.

The shroud may be displaced from the exhaust flue to
form a layer of air insulation therebetween. The space
between the shroud and the exhaust flue may contain batt
insulation.

These particular objects and advantages may apply to
only some embodiments falling within the claims and thus
do not define the scope of the invention.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a perspective view of a deep fat fryer of the
present invention having a flue assembly with a curved
splash-back panel at a rear of the fryer;

FIG. 2 is a side elevation view of the deep fat fryer of FIG.
1 with the outer covering removed and the baskets removed
from the fryer;

FIG. 3 is a cross sectional view of the deep fat fryer shown
in FIG. 1 along line 3-3 with the inner plenum protected by
an flue jacket; and

FIG. 4 is a perspective view, shown generally from a rear
of the fryer of FIG. 1, of the inner plenum of the flue
assembly with the flue jacket removed and a baffle within the
plenum.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 1-2, a flue system 10 of the present
invention may work with a deep fat fryer 20 of the type
typically found in commercial kitchens. The fryer 20 may
provide an outer main housing having an outer covering 86
being generally a rectangular cuboid having an upstanding
front wall 88 in parallel opposition to an upstanding rear
wall 90 both connected at their left and right edges by
upstanding left 92 and right 94 walls respectively.

The front wall 88 of the fryer 20 may provide an exterior
control panel 34 having a digital display and various control
buttons for selection of on/off, power level, temperature
selection, cooking modes, etc. At the front wall 88 below the
control panel 34 may be a door 36 enclosing an opening of
the front wall 88 providing access to an interior of the outer
covering 86, holding, for example, equipment or electronics.
The outer covering 86 may be stainless steel to prevent
corrosion and high temperature resistant to prevent defor-
mation under the high heat (e.g., 200 to 385 degrees Fahr-
enheit). The fryer 20 may be elevated and moveably sup-
ported by a plurality of casters 42 allowing the fryer 20 to
roll along a floor.

The outer covering 86 provides an upper rectangular
opening 74 allowing access to an oil vat 26 containing
cooking o0il 128 for frying foods. The oil vat 26 is defined by
a front wall 58 in parallel opposition to a rear wall 60
connected at their left and right ends by left 62 and right 64
walls respectively. A wall 65 defines a floor of the oil vat 26.
A drain valve 132 at a bottom of the oil vat 26 operated
manually or by the electronic control, can close and open the
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lower outlet passageway. Actuating the valve 132 will allow
0il 128 to pass through the lower passageway to drain the oil
128 from the oil vat 26.

A plurality of baskets 22 (e.g., two baskets are shown in
FIG. 1) may be raised and lowered into an upper opening 75
of the oil vat 26, generally corresponding with the upper
opening 74 of the outer covering 86, for frying the foods
within the baskets 22. Basket supports 126 which extend
between opposite walls of the oil vat 26 support the baskets
22 from below, while still allowing oil 128 to pass through
the basket supports 126. The basket supports 126 may have
holes, slots or comprise of rods to facilitate passage of the
oil 128.

The cooking oil 128 may be heated by a heat exchanger
such as a combustion appliance 114 providing a gas burner
118. The gas burner 118 may be an atmospheric (venturi)
burner or a power burner, as shown, as generally understood
in the art. The atmospheric (venturi) burner uses the natural
movement of gas to mix with air while a power burner uses
a mechanical blower 116 to deliver combustion air to a flame
120. The burner 118 directs the flame 120 through a plurality
of heat tubes 122 which extend into the oil vat 26. The heat
tubes 122 may be a stainless steel construction able to
withstand heat within the tubes 122 and to conduct the heat
into the surrounding cooking oil 128 at the outer surface of
the heat tubes 122.

The exhaust gases 12 resulting from the combustion
process of the combustion appliance 114 exits the heat tubes
122 at a tube outlet 45 at a lower, rear end of the fryer 20
proximate to the bottom wall 65 of the oil vat 26. Upon
exiting the heat tubes 122, the exhaust gases may flow
through a manifold of channels 123. The manifold of
channels 123 may allow the exhaust gases to pass through
various conduits extending along the exterior of sidewalls
62, 64 of the oil vat 26 so that the exhaust gases may
continue to conduct heat through the sidewalls 62, 64 to the
cooking oil 128. After several passes the cooled exhaust
gases 12 pass through a turn box 124 before entering an
exhaust flue 66 located at a rear of the fryer 20.

Referring to FIG. 4, the exhaust flue 66 is defined by a
generally two-tiered plenum providing a first lower plenum
68 being generally a rectangular cuboid. The plenum pro-
vides a generally air-filled passage or space within the
exhaust flue 66 structure. The lower plenum 68 structure
provides a front wall 70 in parallel opposition to a rear wall
72 both connected at their left and right edges by left 84 and
right 85 walls respectively. A wall 78 defines a floor of the
lower plenum 68 where an exhaust opening 14 is substan-
tially centered allowing the exhaust gases 12 to enter the
lower plenum 68. The exhaust opening 14 may be a rect-
angular opening of approximately 6 inches by 1.4 inches or
8.4 square inches.

The exhaust opening 14 may be flanked by a plurality of
air slots 16, which allow exterior atmospheric air or fresh air
intake to also enter the lower plenum 68 and mix with the
exhaust gases 12. The air slots 16 may be generally oblong
shaped, although they can take any shape and/or configu-
ration. The air slots 16 may extend laterally past the turn box
124 so that they are generally exposed to atmospheric air and
are uncovered by any obstruction. A wall 80 defines a ceiling
of the lower plenum 68 with an opening 18 oriented toward
a rear of the wall 80 allowing passage of exhaust gases 12
upward into an upper plenum 69.

A second upper plenum 69 being generally a rectangular
cuboid is connected to the top of the lower plenum 68. The
upper plenum 69 structure provides a front wall 71 in
parallel opposition to a rear wall 73 both connected at their
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left and right edges by left 87 and right 89 walls respectively.
The lower edges of the sidewalls are coupled to the edges of
opening 18 of wall 80 to allow communication between the
upper 69 and lower 68 plenums. The rear wall 73 provides
a rear opening 24 at a top end of the rear wall 73 allowing
passage of exhaust gases 12 outward through the opening
24. The rear opening 24 may be a rectangular hole or
opening formed within the stainless steel wall of approxi-
mately 12 inches by 0.93 inches or 11.16 square inches. A
wall 79 defines an enclosed ceiling of the upper plenum 69.
The wall 79 is angled upward toward the rear wall 73 so as
to provide a tapered front surface. The wall 79 may be
insulated, for example, by batts of fiberglass, mineral wool,
cellulose, polyurethane foam, polystyrene and the like.

The upper plenum 69 has a generally narrower depth
compared to the lower plenum 68 allowing the upper
plenum 69 to be oriented toward a rear of the lower plenum
68 so that the rear wall 72 and rear wall 73 generally align
but the front wall 71 of the upper plenum 69 is generally set
rearwards with respect to the front wall 70 so as to provide
an air gap 130 in front of the front wall 71. This air gap 130
may provide an insulating affect as will be further described
below. The second upper plenum 69 may have a smaller
volume and cross-sectional area than the lower plenum 68.

The exhaust flue 66 may be stainless steel to prevent
corrosion and high temperature resistant to prevent defor-
mation under the high heat (e.g., 200 to 385 degrees Fahr-
enheit).

Installed within the lower plenum 68 is a baffle plate 96
used to assist with lowering the exhaust gas temperature and
velocity. The baffle plate 96 provide first 98 and second 100
rectangular plates connected at their lower edges and angled
to extend outward and upward within the lower plenum 68
to form a V-shape. The baffle plate 96 extends substantially
the entire length and width of the lower plenum 68 to capture
all the air flowing through. The baffle plate 96 contains a
plurality of small round holes 102 disposed within the
surface of the plates 98, 100 to allow the exhaust gases 12
to pass therethrough and may be oriented to direct the
exhaust gases 12 in an outward direction.

Referring to FIG. 3, an outer flue jacket 46 covers the
exhaust flue 66. The flue jacket 46 provides a front splash-
back panel or wall 48 in parallel opposition to a rear wall 50
connected at their left and right ends by left 52 and right 54
walls respectively. The rear wall 50 provides a rear opening
104 at a top of the rear wall 50 generally greater in size than
the rear opening 24 of the rear wall 73 of the upper plenum
69 but corresponding in position so that the openings are
generally aligned. In one embodiment, the rear wall 50 may
be omitted.

An upper wall 56 of the flue jacket 46 defines a seamless
curved ceiling of the flue jacket 46 curving upward and
bowing outward from the front splash-back wall 48 toward
the rear wall 50. In an alternative embodiment, the wall 56
is flat and provided at a straight upward angle instead of
curved.

An exterior front surface of the splash-back wall 48 may
provide a hanger 30 for hanging the baskets 22 thereon. The
hanger 30 may be hooks or brackets screw-attached to the
splash-back panel 48, such as by nuts and bolts 31. The
hanger 30 retains a lip or edge of the baskets 22 and assists
to hold the baskets 22 above the cooking oil and oil vat 26.

The outer flue jacket 46 is installed over the exhaust flue
66 with watertight sealed connections between the outer flue
jacket 46 and the oil vat 26. The connection of the splash-
back wall 48 and the oil vat 26 may be made with a
U-shaped bracket 106 at a lower end of the front splash-back
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wall 48 extending over an upper end 108 of the oil vat rear
wall 60. A rope gasket 110 may extend between the bracket
106 and an outer surface of the upper end 108 to seal the
connection of the bracket 106 and the oil vat rear wall 60.
It is understood that other sealing methods may be used to
provide a watertight seal between the flue jacket 46 and the
oil vat 26.

The exhaust flue 66 is positioned within outer flue jacket
46 so that the front splash-back wall 48 is spaced from the
front wall 71 of the upper plenum 69. The air gap 130 in
front of the front wall 71 of the upper plenum 69 provides
an insulating air layer between the exhaust flue 66 and the
front splash-back wall 48 to keep the splash-back wall 48 a
cool temperature to the touch. Moreover, a layer of insula-
tion 112 may be installed at wall 56, between wall 56 and
wall 79 of the upper plenum 69, to further protect the wall
56 from excessive heat. Insulation may be formed along any
wall of the flue jacket 46 in a similar manner to protect the
walls from excessive heat emanating from the exhaust flue
66. The insulation may be batts of fiberglass, mineral wool,
cellulose, polyurethane foam, polystyrene and the like.

In operation, the exhaust gases 12 travel from the com-
bustion appliance 114 through a constricted exhaust hole
134 of the turn box 124 before entering the exhaust flue 66.
As the exhaust gases 12 exit the constricted exhaust hole 134
of the turn box 124, the “venturi effect” results in an increase
in velocity of the gases, propelling the gases through the flue
66. The flue system 10 assists to slow the velocity and cool
the gases before ultimately exiting the fryer 20.

The higher velocity exhaust gases 12 enter the lower
plenum 68 through the exhaust opening 14. The exhaust
gases 12 may then mix with the intake air entering the air
slots 16 also at the bottom wall 78 of the lower plenum 68
to cool the exhaust gases 12. The exhaust gases 12 travel
upward to pass through the holes 102 of the baffle plate 96.
The angle of the first and second plates 98, 100 causes the
exhaust gas 12 to mix, and the holes 102 direct the gases
outwards to diffuse the gases 12 over the entire area of the
plenum 68. The baffle plate 96 also assist to lower the
velocity of the gases 12 by slowing down the movement of
the gases.

The exhaust gases 12 continue to pass to the upper plenum
69. The gases 12 travel upward to impinge the top wall 79
of'the upper plenum 69 and are diverted through the opening
24 at the rear wall 73 of the upper plenum 69 toward a rear
of the fryer 20. The exhaust gases 12 may continue past the
rear opening 104 of the rear wall 50 of the outer flue jacket
46 to exit the fryer 20 and enter the surrounding exterior
atmosphere at a rear of the fryer 20. The velocity and
temperature of the exiting gases 12 are substantially reduced
by the flue assembly 10.

The user may easily clean the outer surfaces of the outer
flue jacket 46 which remain insulated from the exhaust flue
66 to keep a cooler temperature and minimize the “baking
on” of grease to the surface. The seamless curved ceiling of
wall 56 allows the surface to be easily wiped down by the
user.

Certain terminology is used herein for purposes of refer-
ence only, and thus is not intended to be limiting. For
example, terms such as “upper”, “lower”, “above”, and
“below” refer to directions in the drawings to which refer-
ence is made. Terms such as “front”, “back”, “rear”, “bot-
tom” and “side”, describe the orientation of portions of the
component within a consistent but arbitrary frame of refer-
ence which is made clear by reference to the text and the
associated drawings describing the component under dis-
cussion. Such terminology may include the words specifi-
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cally mentioned above, derivatives thereof, and words of
similar import. Similarly, the terms “first”, “second” and
other such numerical terms referring to structures do not
imply a sequence or order unless clearly indicated by the
context.

When introducing elements or features of the present
disclosure and the exemplary embodiments, the articles “a”,
“an”, “the” and “‘said” are intended to mean that there are
one or more of such elements or features. The terms “com-
prising”, “including” and “having” are intended to be inclu-
sive and mean that there may be additional elements or
features other than those specifically noted. It is further to be
understood that the method steps, processes, and operations
described herein are not to be construed as necessarily
requiring their performance in the particular order discussed
or illustrated, unless specifically identified as an order of
performance. It is also to be understood that additional or
alternative steps may be employed.

It is specifically intended that the present invention not be
limited to the embodiments and illustrations contained
herein and the claims should be understood to include
modified forms of those embodiments including portions of
the embodiments and combinations of elements of different
embodiments as come within the scope of the following
claims. All of the publications described herein, including
patents and non-patent publications, are hereby incorporated
herein by reference in their entireties.

What we claim is:

1. A food fryer comprising:

a housing having an equipment compartment adjacent a
fryer tank having an upper opening and adapted to hold
a volume of cooking fat for cooking therein and a
splash-back wall displaced rearwardly from the fryer
tank;

a gas heater communicating with the fryer tank to heat the
volume of cooking fat and producing exhaust gases;
and

an exhaust flue providing a passageway for the exhaust
gases from a lower flue inlet to an upper flue outlet and
having a chimney extending above and rearwardly
from the fryer tank wherein the upper flue outlet opens
toward a rear of the housing

wherein the splash-back wall is displaced from the
exhaust flue by a space and the space between the
splash-back wall and the exhaust flue contains batt
insulation.

2. The food fryer of claim 1 wherein the upper flue outlet

is a hole positioned on a rear wall of the exhaust flue.

3. The food fryer of claim 1 wherein the exhaust flue
comprises an enclosed upper ceiling.

4. The food fryer of claim 3 wherein the enclosed upper
ceiling is insulated.

5. The food fryer of claim 4 wherein the enclosed ceiling
is angled rearwardly upward.

6. The food fryer of claim 1 wherein the splash-back wall
is displaced from the exhaust flue to provide an air gap
therebetween.

7. The food fryer of claim 6 wherein the splash-back wall
extends over the exhaust flue to provide an upper covering.

8. The food fryer of claim 7 wherein the upper covering
of the splash-back wall is curved.

9. The food fryer of claim 8 wherein the upper covering
of the splash-back wall is insulated by batt insulation.

10. The food fryer of claim 1 wherein the lower inlet is a
plurality of air slots allowing exhaust gases to pass into the
exhaust flue.
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11. The food fryer of claim 10 wherein at least some of the
air slots provide fresh air intake from an exterior of the food
fryer.

12. The food fryer of claim 1 further comprising a baffle
plate positioned within the exhaust flue.

13. The food fryer of claim 12 wherein the bafile plate
comprises first and second wings oriented at an angle and
forming a V-shape.

14. The food fryer of claim 13 wherein the bafile plate
extends substantially an entire width of the exhaust flue.

15. The food fryer of claim 1 wherein the exhaust flue is
defined by a first plenum and a second plenum wherein
exhaust gases flow from the first plenum to the second
plenum and the second plenum is spaced from the splash-
back wall.

16. A deep fat fryer comprising:

a housing providing a gas heater compartment separated
from an adjacent oil vat wherein the oil vat holds a
volume of frying fat for cooking having an upper
opening accessible to a user;

a shroud having a splash-back panel extending above and
rearwardly from the oil vat;

a heat exchanger positioned within the oil vat surrounded
by the frying fat and providing an outer surface
exposed to the frying fat opposite an inner surface
defining an internal passage supporting a flow of heated
gas therethrough the passage; and

an exhaust flue defined by an enclosed passageway dis-
placed rearwardly from the oil vat and receiving
exhaust gases from the heat exchanger and having a
lower inlet and an upper outlet providing a flow of
exhaust gases from the inlet to the outlet wherein the
outlet opens toward a rear of the housing

wherein the shroud is displaced from the exhaust flue by
a space and the space between the shroud and the
exhaust flue contains batt insulation.

17. The food fryer of claim 16 wherein the outlet is a

vertical hole formed in a rear wall of the exhaust flue.

18. The deep fat fryer of claim 17 wherein the shroud
further comprises a curved ceiling extending over a top wall
of the exhaust flue.

19. The deep fat fryer of claim 18 wherein the shroud is
displaced from the exhaust flue to form a layer of air
insulation therebetween.

20. A deep fat fryer comprising:

a housing providing a gas heater compartment separated
from an adjacent oil vat wherein the oil vat holds a
volume of frying fat for cooking having an upper
opening accessible to a user and a splash-back panel
displaced rearwardly from the oil vat;

a shroud having a splash-back panel extending above and
rearwardly from the oil vat;

a heat exchanger positioned within the oil vat surrounded
by the frying fat and providing an outer surface
exposed to the frying fat opposite an inner surface
defining an internal passage supporting a flow of heated
gas therethrough the passage; and

an exhaust flue defined by an enclosed passageway dis-
placed rearwardly from the oil vat and receiving
exhaust gases from the heat exchanger and having a
lower inlet and an upper outlet providing a flow of
exhaust gases from the inlet to the outlet wherein the
outlet opens toward a rear of the housing

wherein the outlet is a vertical hole formed in a rear wall
of the exhaust flu

wherein the shroud further comprises a curved ceiling
extending over a top wall of the exhaust flue
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wherein the shroud is displaced from the exhaust flue to
form a layer of air insulation therebetween

wherein a space between the shroud and the exhaust flue
contains batt insulation.

#* #* #* #* #*



