Office de la Proprieté Canadian CA 2578676 C 2011/10/11

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 578 676
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 2007/02/15 (51) CLInt./Int.Cl. F24C 73/00 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2007/08/15 AdrJ 27/04(2006.01), A47J 27706 (2006.01)

A4rJ 27776 (2006.01), F24C 15/32(2006.01)
(45) Date de délivrance/lssue Date: 2011/10/11 _
(72) Inventeurs/Inventors:

(30) Priorité/Priority: 2006/02/15 (US60/773,632) CUTLER, RICHARD L., US;

MCGHEE, OWEN R., JR., US;
SCHWERZLER, DAVID S., US;
SALTENIS, VICTOR D., US

(73) Proprietaire/Owner:
CLEVELAND RANGE, US

(74) Agent: SIM & MCBURNEY

(54) Titre : FOUR A VAPEUR SANS CHAUDIERE ET METHODE D'UTILISATION
(54) Title: BOILERLESS STEAMING OVEN AND METHOD

(57) Abrégée/Abstract:

A steaming oven having a clad plate bottom. The stainless steel clad material constitutes the bottom of the boliling water reservoir in
the oven chamber. The stainless steel clad material is composed of a thin layer of stainless material clad to a thicker plate of base,
heat conducting metal like steel, copper or aluminum.

,
L
X
e
Senchee f
L S S \
ity K
X : - h.l‘s_‘.}:{\: .&. - A L~

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02578676 2007-02-15

282.8348USU

ABSTRACT OF THE DISCLOSURE .
A steaming oven having a clad plate bottom. The stainless steel clad
material constitutes the bottom of the boiling water reservoir in the oven

chamber. The stainless steel clad material is co'mposed of a thin layer of

stainless material clad to a thicker plate of base, heat conducting metal like steel,
copper or aluminum. '
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BOILERLESS STEAMING OVEN AND METHOD

FIELD OF THE INVENTION
This invention relates to a method and a steaming oven having a clad
material bottom incorporated into the steam generating area that resists

warping and retains heat.

BACKGROUND OF THE INVENTION

- Sub-atmospheric cook-and-hold steaming ovens are known. For
example, U.S. Pat. No. 5,235,903 discloses an open topped water holding tray
‘that is dispOSed at the bottom of the oven. The oven includes means to heat
the water to provide steam for cooking and/or holding food products warm and
moist. A manually operated drain valve is provided near the lowermost portion
of the water tray. An opt"ional grease catching pan is disposed betweén the
racks of the oven and the water tray. The drain valve is 'manually operated to

periodically drain the water tray.

Use of clad material in cooking appliances, speCifically.skillets and
braising pans, is known. For example, U.S. Patent No. 5.865.101 discloses a

braising pan that could incorporate clad material for a bottom.

~ There is a need for an improved steaming oven with a bottom that

resists deformation, such as warping.
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SUMMARY OF THE INVENTION

A steaming oven of the present invention comprises a housing that
supports a cooking chamber. A water reservoir is disposed in a bottom region
of the oven chamber. The water reservoir comprises a bottom plate of a
heavy construction so as to prevent deformation. A heater is disposed below
the water reservoir to heat the bottom plate and the water to a temperature to
provide steam in the cooking chamber.

In one embodiment of the steaming oven of the present invention, the

water reservoir further comprises one or more walls of the cooking chamber.

In another embodiment of the steaming oven of the present invention,
each of the side walis has a thickness that is in a range of about 7% to about
12% of a thickness of the bottom piate.

In another embodiment of the steaming oven of the present invention, a
weight of each of the side walls is in a range of about 8% to about 13% of a
weight of the bottom plate.

In another embodiment of the steaming oven of the present invention,
the bottom plate comprises a layer of base metal that is bonded to a thinner

top layer of metal.

In another embodiment of the steaming oven of the present invention,
the base metal is selected from the group consisting of: copper, aluminum,

steel or an alloy thereof.

In another embodiment of the steaming oven of the present invention,
the top layer is preferably stainless steel.
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In another embodiment of the steaming oven of the present’ invention, a
wafer valve admits water into the water reservoir and a drain drains water from

the water reservoir.

In another embodiment of the steaming oven of the present invention, a
collector plate is disposed above the water reservoir to collect waste droppings
from the cooking of food in the oven chamber.

In another embodiment of the steaming oven of the present invention,

the collector plate is disposed to provide a passage for the steam to fill the

- oven chamber.

In another embodiment of the steaming oven of the present invention,
an underside of the bottom plate comprises angle or tee bar stock, thereby
transferring additional heat to the bottom plate.

A method of the present invention provides steam in a cooking chamber
by performing the steps of:

heating water in a water reservoir to provide steam in the oven
chamber; and

providing the water reservoir with one or more sides and a bottom plate

that is thicker than the sides so as to resist deformation and retain heat.

in one embodiment of the method of the present invention, each of the
sides of the water reservoir has a thickness that is in a range of about 7% to
about 12% of a thickness of the bottom plate thereof.

In another embodiment of the method of the present invention, a weight
of each of the sides is in a range of about 8% to about 13% of a weight of the
bottom plate.
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“In another embodiment of the method of the present' invention, the
bottom plate comprises a layer of base metal that is bonded to a thinner top

layer of metal.

In another embodiment of the method of the present invention, the base
metal is selected from the group consisting of. copper, aluminum, steel or an
alloy thereof.

In another embodiment of the method of the present invention, the top
layer is preferably stainless steel.

In another embodiment of the method of the present invention, an
underside of the bottom plate comprises angle or tee bar stock, thereby
transferring additional heat to the bottom plate.

BRIEF DESCRIPTION OF THE DRAWINGS

Other and further objects, advantages and features of the present
invention will be understood by reference to the following specification in
conjunction with the accompanying drawings, in which like reference

characters denote like elements of structure and:

Fig. 1 is a perspective view of the steaming oven of the present
Invention with oven door removed:

Fig. 2 is a view along line 2 of Fig. 1; and

Fig. 3 is an enlarged view of detail 3 of Fig. 2.

DESCRIPTION OF THE PREFERRED EMBODIMENT
- As used herein, steaming oven is intended to include any cooking oven

that uses steam in whole or in part to cook. For example, the oven may use
4
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steam only or steam in combination with convection, conduction or other
thermal transfer. Thus, the steaming oven of the present invention includes,
for example, steam ovens as well as convection ovens, microwave ovens or

combinations thereof that also employ steam.

A steaming oven of the present invention comprises an oven chamber
and a water reservoir disposed in the oven chamber to provide steam therein.
An overflow tube is disposed in the water reservoir so as to prevent water from
exceeding a predetermined level. A collector plate is disposed in the oven

chamber above the water reservoir.

The water reservoir is composed of 5 sides all made of or coated with
stainless steel. The bottom is fabricated from a clad material which has a thin
layer of stainless steel bonded to a thicker base plate.

The bottom plate is welded to the inner walls of the cooking chamber to
form a liquid tight seal between it and those walls. The underside of the bottom
plate may include angle or tee bar stock, transferring additional heat to the
bottom plate. The bottom plate can be formed from another metal that is clad
with stainless steel. For example, the base metal can be any heat conductive
metal, such as aluminum, copper or steel.

Referring to Figs. 1-3, a steaming oven 20 of the present invention
includes a housing 22 that supports a cooking chamber 24 and a region 26 for
such items as controls, a bilower fan, and/or a microwave energy source (none
of which is shown). Oven chamber 24 is formed by a pair of side walls 21 and
23, a back wall 25, a top wall 27, a front wall 33, a bottom wall or plate 37 and
a door (not shown). Front wall 33 has an opening that IS covered by the door
when closed and that extends at least vertically below the opening. Oven
chamber 24 includes rack holders 28, a reservoir 30 and a collector plate 32. '

Rack holders 28 are disposed on side walls 21 and 23 to hold racks (not
5
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shown) upon which food may be located for cooking. It will be apparent to
those skilled in the art that rack holders 28 may include additional holders to

hold more than one rack.

Reservoir 30 is formed by bottom plate 37, side walls 21 and 23, back
wall 25 and a portion of front wall 33 that extends below the door opening to
hold water 34. Bottom plate 37 is preferably welded or otherwise fastened to
side walls 21 and 23, back wall 25 and front wall 33 to form a water tight seal.
The underside of bottom plate 37 may include angle or tee bar stock, |
transferring additional heat to bottom plate 37. An overfill tube 31 is disposed
in reservoir 30 to prevent water 34 from exceeding'a predetermined level

therein.

Bottom plate 37 is a clad bottom that comprises a thick base metal 60,

- which is bonded or clad to a thinner layer of metal 62. Base metal 60 can be

any suitable heat conductive metal that has enough strength so as not to warp
or deform in use. For example, base metal 60 is preferably copper, aluminum,

‘steel or an alloy thereof. Metal 62 is a thin layer of stainless steel or other

suitable metal. Side walls 21 and 23, back wall 25 and front wall 33 are also
preferably coated with stainless steel at least in the portions thereof that form

water reservoir 30.

It will be apparent to those skilled in the art that reservoir 30 may be a
separate tray or other vessel. For example, water reservoir 30 can be a
reservoir that is formed of one or more sides coated with stainless steel and
bottom plate 37 and that is placed in a lower region of oven chamber 24.

Reservoir 30 comprises a water fill valve (not shown) and a drain 48.
The water fill valve may be manually operated or automatically operated in
response to a water level sensor (not shown) that senses water level in

reservoir 30. Drain 48 may be interconnected with tubing and a drain valve
6
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(neither being shown) to drain water 34 from reservoir 30. Overfill tube 31is
connected via an oven exit hole 50 to drain water 34 and waste material to an

external drain or vessel.

A heater 36 is disposed in region 26 in a location to heat reservoir 30 so
as to boil water 34, thereby producing steam. For example, heater 36 may be
disposed below reservoir 30. Heater 36 may be an electrical heater, a gas
burner or other heater suitable for heating reservoir 30 to boil water 34.

Collector plate 32 is disposed in oven chamber 24 above réservoir 30
s0 as to prevent waste material from falling into reservoir 30 and
contaminating water 34. Thus, collector plate 32 is large enough to catch
waste material produced by cooking and small enough to allow steam from
reservoir 30 to rise in oven chamber 24 for cooking. To this end,' collector
plate 32 is shorter in width and length than reservoir 30 to form a passage 38
as a border between collector plate 32 and the perimeter of reservoir 30 to
allow steam to rise and fill oven chamber 24. Passage 38 is formed between
collector plate 32 and side walis 21 and 23 and back wall 25 of oven chamber
24, but could just as well also be formed along front wall 33 thereof. It will be
apparent to those skilled in the art that passage 38 can be along more or less
than three sides of collector plate 32 or could even be formed by perforations
in a border of collector plate 32. \

The waste matérial, for example, includes solid and liquid droppings
from the food being cooked as well as condensed steam droplets. The
droppings may be directly from the food or from solid or perforated pans
holding the food.

Preferably, the highest point of collector plate 32 is at the front of oven
chamber 24 and below the door opening. This assures that oven chamber 24
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cannot be flooded (and injure a person opening the door) in the case of a
malfunctioning water fill valve (not shown).

Steaming oven 20 of the present invention provides several
advantages. The heavy plate bottom 37 resists warping or other deformation
during abnormal situations, such as low water or dry fire conditibns. The mass
of the bottom retains heat longer, so that during normal operation when the
oven is opened and interior steam/heat released, operating temperature is
reached in a shorter time period. The thin layer of stainless steel meets
national sanitation requirements, while also being easy to clean, corrosion
resistant and durable. Excess heat from the heat source is absorbed by the
mass of the bottom clad plate 37. In contrast, side walls 21 and 23, back wall
25 and front wall 33 are preferably sheet metal that is considerably thinner
than bottom clad plate 37. Thus, the heavier and thicker bottom clad plate 37
limits the impact on the thinner sheet metal sides and minimizing undesired
deformation. Preferably, side walls 21 and 23, back wall 25 and front wall 33
have a thickness that is in a range of about 7% to about 12% of a thickness of
bottom plate 37. Preferably, side walls 21 and 23, back wall 25 and front wall
33 have a weight that is in a range of about 8% to about 13% of a weight of
bottom plate 37.

The clad bottom plate 37 may be constructed to increase rthe surface
area and enhances the initial thermal transfer from the heat source 36 to the
bottom plate 37. For example, bottom plate 37 may include angle or tee
shaped steel (not shown) to the bottom by seam welding, or any other method

of fastening.

The present invention having been thus described with particular
reference to the preferred forms thereof, it will be obvious that various
changes and modifications may be made therein without departing from the

spirit and scope of the present invention as defined in the appended claims.
8
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The embodiments of the invention in which an exclusive property or privilege
IS claimed are defined as follows:

1. A steaming oven comprising:

a housing that supports a cooking chamber,

a water reservoir that is disposed in a bottom region of said cooking
chamber, that comprises one or more side walls of said cooking chamber and
that comprises a bottom plate of a heavy construction so as to prevent
deformation, wherein each of said side walls has a thickness that is in a range
of about 7% to about 12% of a thickness of said bottom plate; and

a heater disposed below said water reservoir to heat said bottom plate

and said water to a temperature to provide steam in said cooking chamber.

2. The steaming oven of claim 1, a weight of each of said side walls Is In

a range of about 8% to about 13% of a weight of said bottom plate.

3. The steaming oven of claim 1, wherein said bottom plate comprises a
layer of base metal that is bonded to a thinner top layer of metal.

4. The steaming oven of claim 3, wherein said base metal is selected

from the group consisting of. copper, aluminum, steel or an alloy thereof.

5. The steaming oven of claim 4, wherein said top layer is preferably
stainless steel.

6. The steaming oven of claim 1, further comprising a water valve to
admit water into said water reservoir and a drain to drain water from said
water reservorr.

7. The steaming oven of claim 1, further comprising a collector plate
disposed above said water reservoir to collect waste droppings from the
cooking of food in said cooking chamber.
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8. The steaming oven of claim 7, wherein said collector plate is disposed

to provide a passage for said steam to fill said cooking chamber.

9. The steaming oven of claim 1, wherein an underside of said bottom
plate comprises angle or tee bar stock, thereby transferring additional heat to

the bottom plate.

10. A method for providing steam in a cooking chamber of a steaming
oven, comprising:

heating water in a water reservoir to provide steam in said cooking
chamber; and

providing said water reservoir with one or more sides and a bottom
plate that is thicker than said sides so as to resist deformation and retain heat,
wherein said water reservoir comprises a bottom plate and one or more sides,
and wherein each of said sides has a thickness that is in a range of about 7%
to about 12% of a thickness of said bottom plate.

11. The method of claim 10, wherein a weight of each of said sides is in a

range of about 8% to about 13% of a weight of said bottom plate.

12. The steaming oven of claim 10, wherein said bottom plate comprises a
layer of base metal that is bonded to a thinner top layer of metal.

13.  The steaming oven of claim 12, wherein said base metal is selected

from the group consisting of: copper, aluminum, steel or an alloy thereof.

14.  The steaming oven of claim 13, wherein said top layer is preferably
stainless steel.

15. The method of claim 10, wherein an underside of said bottom plate

comprises angle or tee bar stock, thereby transferring additional heat to the
pottom plate.

10
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FIG. 3
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