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APPARATUS AND METHOD FOR REDUCING COOKING TIME

TECHNICAL FIELD

[0001] The present invention relates generally to commercial ovens and particularly to a

cooking apparatus and methods to reduce cooking time for food.

BACKGROUND ART

[0002] Commercial ovens can be used to bake and/or cook a wide variety of food products

such as pizza, pizza type products, cookies, sandwiches and others.

[0003] One main type of commercial oven is a hot air conveyor oven 10, one form of which
is illustrated in Figure 1, which has a conveyor belt which moves the food product through the
oven driven by a conveyor drive motor, at least one heat source and a number of blowers which
project hot air from the heat source through mechanisms known as air fingers which project
streams of hot air onto the food product in order to cook the food product as the food product

moves through the oven.

[0004] In this type of oven, the heat transfer from conduction is generally dependent upon
the food product and the cooking surface used and heat transfer from radiation is effectively
constant because the colour of the oven interior cannot be changed. For these reasons, the most

common way of optimising heat transfer within the oven is by regulating the hot air.

[0005] The air fingers of this type of oven direct the heated air from the blowers into
substantially vertical jets that are directed at the top and bottom of the conveyor belt. A
configuration including an upper air finger 12 and a lower air finger 12 to blow heated air onto a
food product 14 on a conveyor 11 is illustrated in Figure 2. In this configuration, the oven 10
uses a number of air fingers, each of which is composed of a manifold 15, an inner plate 16 and

an outer plate 17 as illustrated in Figure 3.

[0006] The manufacturers of these types of ovens make it clear that no adjustment is

necessary or possible to the air fingers 12, 13.

[0007] The oven specifications or settings generally mean that a particular food product has
a particular bake time governed by the temperature of the oven and the time of delivery. Cooking
the product more quickly, in other words, decreasing the time of delivery of a particular cooked
food product, is not as simple as increasing the oven temperature and reducing the belt speed.

This will typically produce food products which are over baked at their edges and under baked in
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the middle of the food product.

[0008] There is therefore a complex relationship between the particular food product to be
cooked, the temperature of the oven and the belt speed, which is extremely difficult to control in

order to achieve a product that is cooked properly, but available more quickly.

[0009] Clearly however, reducing the time of delivery whilst ensuring that the product is

properly cooked will provide an important commercial advantage.

[0010] It will be clearly understood that, if a prior art publication is referred to herein, this
reference does not constitute an admission that the publication forms part of the common general

knowledge in the art in Australia or in any other country.
SUMMARY OF INVENTION

[0011] The present invention is directed to an apparatus and method for reducing cooking
time, which may at least partially overcome at least one of the abovementioned disadvantages or

provide the consumer with a useful or commercial choice.

[0012] With the foregoing in view, the present invention in one form, resides broadly in an
apparatus for reducing cooking time, the apparatus including a conveyor oven with a driven
conveyor belt to move food products through the conveyor oven, at least one heating module, at
least one air blower, a number of air fingers to project heated air onto the food product whilst on
the conveyor belt and at least one hot air diffuser member or assembly positioned between the
food product on the conveyor belt and the air fingers allowing increased temperature to be used

in the oven and a reduction in cook time.

[0013] In another aspect, the present invention resides broadly in a method for reducing
cooking time, the method including providing a conveyor oven with a driven conveyor belt to
move food products through the conveyor oven, at least one heating module, at least one air
blower, a number of air fingers to project heated air onto the food product whilst on the conveyor
belt and at least one hot air diffuser member or assembly positioned between the food product on
the conveyor belt and the air fingers, and increasing the air temperature within the oven to above
500°F and increasing the speed of the conveyor belt to achieve a time of delivery of the food

product through the conveyor oven of approximately 3 minutes.

[0014] In another aspect, the present invention resides in a hot air diffuser member or

assembly for a hot air conveyer oven utilising at least one air finger, the hot air diffuser member
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or assembly including an air finger cover positioned at least partially over at least one air finger

allowing increased temperature to be used in the oven and a reduction in cook time

[0015] In one form, the apparatus of the present invention includes a hot air conveyor oven
with a driven conveyor belt to move food products through the conveyor oven. The conveyor
oven may have any configuration and may utilise any power source. For example, the conveyor

oven may be a gas oven or electric oven or a combination of both.

[0016] Generally, the at least one air blower will deliver hot air from the at least one heating
module to the number of air fingers in order to deliver the heated air to the food product on the

conveyor belt.

[0017] The conveyor oven may use any type of conveyor. Normally, the conveyor oven will
use a closed loop conveyor belt which is driven by a drive motor. Preferably, the drive motor
will be speed adjustable and a controller will normally be provided with the oven in order to
control the speed of the conveyor belt to adjust the belt speed or time of delivery of cooked food

products.

[0018] The conveyor oven of the present invention includes at least one heating module.
Any type of heating module may be used. For example, the heating module may be a gas burner
or electric heating element may be used or a combination of both. Further, any number or

combination of heating modules may be provided.

[0019] The conveyor oven of the present invention includes at least one air blower. Any

type of air blower may be used and any number of air blowers may be used.

[0020] The conveyor oven of the present invention includes a number of air fingers to
project heated air onto the food product whilst on the conveyor belt. Each air finger will
preferably include a manifold, an inner plate and an outer plate. Typically, the inner plate and the
outer plate will be mounted relative to the manifold and the manifold will then preferably be

mounted relative to an internal surface of the oven within the baking chamber.

[0021] As mentioned, a number of air fingers will typically be provided in the conveyor
oven and preferably, a number of upper air fingers are provided and a number of lower air
fingers are provided. The upper air fingers will normally direct heated air downwardly on to a
food product on top of the conveyor belt and the lower air fingers will normally direct heated air

upwardly onto the base of a food product on top of the conveyor belt.
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[0022] Normally, the conveyor belt will be a chain-link belt or similar having openings there
through in order to allow air to circulate more or less freely within the oven and through the

conveyor belt.

[0023] The preferred manifold of each air finger will typically be manufactured from a
robust material suitable for use in the food services industry. A particularly preferred material is
stainless steel. The size of the manifold will typically be configured according to the size of the
oven. However, the air fingers may be provided in different sizes for the same oven and in
particular, different width air fingers may be used in order to optimise the cooking of the food

product.

[0024] In the context of this specification, the dimension of “width” of the air fingers is used
in relation to the dimension of the air finger from the entry side of the oven to the exit side of the
oven and the “width” of the oven or the conveyor belt is the lateral dimension of the oven or

conveyor belt across which food products may be spaced for travel through the oven.

[0025] The preferred manifold of each of the air fingers is preferably shaped, with the shape
being that of a right-angled triangle when viewed from the end of the oven. The manifold of each
of the air fingers will typically be substantially rectangular in plan. Each manifold will therefore
preferably have a substantially vertical mounting portion at one end of the manifold with a base
wall extending substantially perpendicularly to the substantially vertical mounting portion and a
pair of sidewalls extending away from the base wall with a free end edge of each of the pair of
sidewalls being angled. The free end of the manifold may be defined by the apex between the
free end edge of each of the pair of sidewalls and the base wall or may be truncated, preferably
substantially perpendicularly with the base wall. The outlet side of the air finger is preferably

substantially parallel to the conveyor belt and spaced therefrom.

[0026] The base wall of the manifold will typically be oriented at an angle to and spaced

from the conveyor belt, angling toward the conveyor belt from the mounting side.

[0027] The substantially vertical mounting portion provided at one end of the manifold will
typically define an open end of the manifold in order to allow hot air to be projected into the
manifold. The free end of the manifold will preferably be closed either by a portion of the
manifold and/or by one or more portions provided on the inner plate or outer plate of the air

finger.

[0028] The base wall and a pair of sidewalls will preferably provide the manifold with a
substantially U-shaped configuration. Both the base wall and each of the pair of sidewalls will
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preferably be substantially solid and continuous.

[0029] One or more baffles may be provided within the manifold. The baffle(s) may be
solid, perforated, partially perforated or absent. Where provided, a baffle may preferably extend
from adjacent to the open end of the manifold towards the closed end of the manifold and may

extend at any angle relative to the base wall of the manifold.

[0030] As mentioned above, each of the preferred air finger manifolds will typically be
mounted to an inside portion of the oven. Each air finger will typically extend substantially
across the width of the oven. The air fingers provided will preferably extend from the same side
of the oven in order that the at least one blower can be provided on one lateral side of the oven
rather than both lateral sides but there may be circumstances where air fingers are provided

extending inwardly from both lateral sides of the oven.

[0031] The air fingers provided in the oven may have different configurations and/or sizes.
In particular, the width of the air fingers may not all be the same. Generally, the particular
configurations of the air fingers provided within the oven will be specifically chosen or

determined in order to provide optimal cooking of the food products to be cooked.

[0032] The free end of the preferred manifold may be supported on the opposite side of the
manifold from the open end. In particular, a U-shaped bracket or similar may be provided within
the baking chamber in order to support the free end of the manifold such that all of the weight is

not borne by the mounting of the manifold on one end only of the air finger.

[0033] The preferred inner plate of each of the air fingers will typically mount at least
partially within the manifold of a respective air finger. Each of the inner plates of the air fingers
will preferably be perforated. The particular size and configuration of the holes formed in the

perforation of the inner plates may vary.

[0034] It is particularly preferred that the inner plate of each of the air fingers is
substantially planar. Preferably, the inner plate will preferably be positioned relative to the

manifold to be substantially parallel to the plane of the upper section of the conveyor belt.

[0035] Each of the preferred inner plates will preferably include at least one end flange,
typically at the end of the inner plate adapted to be positioned relative to the free end of the
manifold. The at least one end flange will preferably extend to the base wall of the manifold and

at least partially close the free end of the manifold.
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[0036] At least one side flange is preferably provided on each side edge of the inner plate

and will preferably extend away from the base wall of the manifold.

[0037] The preferred outer plate preferably mounts relative to the respective manifold of
each air finger over the inner plate. The outer plate will preferably be perforated. The
perforations of the outer plate may have the same configuration as the inner plate or an alternate
configuration may be used. In particular, the size of the holes and/or the hole configuration in the
outer plate may have the same configuration as the inner plate or different hole sizes and/or hole

configuration may be used on the outer plate.

[0038] The outer plate will preferably be substantially planar. The outer plate will preferably
be positioned relative to the manifold to be substantially parallel to the plane of the upper section

of the conveyor belt and to the inner plate.

[0039] Each of the preferred outer plates will preferably include at least one end flange,
typically at the end of the outer plate adapted to be positioned relative to the free end of the
manifold. The at least one end flange will preferably extend to the base wall of the manifold and

at least partially close the free end of the manifold.

[0040] At least one side flange is preferably provided on each side edge of the outer plate

and will preferably extend toward the base wall of the manifold.

[0041] Once the preferred outer plate is assembled to the manifold with the inner plate
positioned between the outer plate and the manifold, the manifold will preferably be
substantially closed except for the perforations in the respective inner plates and outer plates
allowing air to be injected into the air finger through the open end of the manifold and to exit the
air finger substantially at right angles to the angle of injection, either downwardly or upwardly

from the air finger depending upon the position of the air finger within the oven.

[0042] The apparatus of the present invention includes at least one hot air diffuser member
positioned between the food product on the conveyor belt and the air fingers allowing increased
temperature to be used in the oven and a reduction in cook time. There are a number of possible
configurations of hot air diffuser member that could be used in order to provide the advantages

of the present invention. In particular, possible configurations include:

a) a perforated basket or similar to be placed over a food product when on the conveyor
belt;

b) a perforated plate or member inserted between at least some of the air fingers and the
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food products when on the conveyor belt; and

c) a perforated finger cover provided for at least some of the air fingers.

[0043] In the first possible configuration of a perforated basket or similar to be placed over a
food product when on the conveyor belt, typically, an individual basket will be provided for each
food product. However, this configuration is less preferred as it may cause operational issues in

the loading and unloading of the food product from the oven.

[0044] The perforated basket may have any shape or configuration and will typically be
sized and shaped according to the food product to be cooked. Generally however the size of the
basket will preferably be slightly larger in lateral dimension to the outside lateral dimension of
the food product to be cooked. It is preferred that the height of the basket will typically allow for
a space between the inside of an upper wall of the basket and the top of the food product even
when cooked as well as a space between the upper wall of the basket and the roof lowest portion

of the baking chamber.

[0045] The perforated basket of the preferred embodiment will preferably have at least one
sidewall terminating at a lower edge which can be rested on the conveyor directly (or a portion
of the cooking container for the food product) and at least one upper wall extending substantially
transversely to the at least one sidewall across the top of the food product to be cooked. A planar

upper wall is preferred.

[0046] The perforated basket may be formed in any way. For example, the perforated basket
may be formed from one or more wall members formed from perforated stainless steel plate or
alternatively, the wall members may be formed from a woven stainless steel wire. In both cases,
the perforated basket will typically include a member or assembly with a number of openings in
both the at least one sidewall and the at least one other wall. This will typically act to allow the
heated air access to the food product but will typically soften or shield the food product on the
conveyor belt from a part of the heated air from the air fingers while still allowing sufficient heat

through to achieve complete cooking of the product in a shorter time.

[0047] In the second possible configuration of a perforated plate or member inserted
between at least some of the air fingers and the food products went on the conveyor belt, one or
more perforated plates may be inserted between the upper air fingers and an upper side of the
conveyor belt. Provision of a perforated plate or member in this configuration will typically ease
the operational problems caused by providing a perforated basket for each of the food products

to be cooked.
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[0048] In a preferred embodiment, a substantially unitary, preferably stainless steel
perforated plate is installed within the oven space between a lower proximity of the upper air
fingers and spaced from an upper side of the conveyor belt. Appropriate supports are preferably
provided on each side of the oven cavity to support either side of the perforated plate. The
perforated plate may extend over the length (the effective cooking length) of the oven cavity on

only a portion thereof. Preferably, the perforated plate will extend across the width of the oven.

[0049] In the third possible configuration of providing a perforated finger cover for at least
some of the air fingers, it is preferred that at least some, and preferably all of at least the upper
air fingers in the conveyor oven are provided with a perforated finger cover. The perforated
finger cover will preferably be attached directly to the manifold of the air finger, preferably

outside of the outer plate.

[0050] The perforated finger cover may have any configuration, but will typically be sized
and shaped to attach directly to the manifold over the outer plate of the air finger. In some
configurations, the perforated finger cover will have a substantially planar wall to be located
adjacent to but spaced from the upper surface of the conveyor belt and one or more side flanges
extending from, preferably substantially perpendicularly to, the substantially planar wall in order

to attach the finger cover relative to the manifold of the air finger.

[0051] Preferably each of the finger covers when properly installed on respective air fingers

will be substantially coplanar and spaced from the upper side of the conveyor belt.

[0052] Some or all of the air fingers may be provided with preferred perforated finger
covers. In a particularly preferred embodiment, all of the upper fingers are preferably provided

with a perforated finger cover.

[0053] Regardless of which of the possible configurations is used, the purpose of the hot air
diffuser is to soften the heated air blowing on the food. The hot air diffuser is preferably
perforated in that it is provided with a number of openings in the diffuser. The particular shape,
configuration and size of the openings provided will normally be chosen according to the
particular food product to be cooked. This will typically act to allow the heated air access to the
food product but will typically soften or shield the food product on the conveyor belt from a part
of the heated air from the air fingers while still allowing sufficient heat through to achieve

complete cooking of the product in a shorter time.

[0054] The openings are preferably circular but rectangular openings or capsule-shaped

openings could be used. The thickness of the wall of the hot air diffuser which faces the
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conveyor belt is typically chosen to reduce weight but also to maintain structural integrity in the
heated environment of the oven. Therefore, the thickness of material used will typically be

between 11 gauge and Y inch.

[0055] The opening size is also important. The opening size may be anywhere from 0.0330
up to 1 inch with opening sizes of between 3 and 10 mm preferred and opening sizes of between
4.8 mm and 9 mm being particularly preferred as this provides an optimum amount of heated air
through the diffuser whilst providing sufficient diffusion of the air to soften the hot air on the

food product.

[0056] Any opening pattern can be used. For example, the openings provided in different

rows may be staggered or straight with staggered being the preferred configuration.

[0057] Another important parameter when choosing the particular shape, configuration and
size of the openings in the hot air diffuser is the percentage open area. Normally, the percentage
open area will be between 5% and 63% of the area of the wall of the diffuser which is located
adjacent to the conveyor belt. Generally, the percentage open area will be between 30% and 55%
and particularly preferred is between 37% and 50%. A 45% to 50% open area is the most

optimal.

[0058] According to the method of the present invention, the provision of the hot air diffuser
allows an operator to increase the temperature of the oven and increase the speed of the conveyor
through the oven while still maintaining quality of the cooked product and ensuring that the food
product is cooked whilst minimising the chance that any portion of the food product will be

overcooked.

[0059] The provision of the diffuser, particularly in relation to the upper air fingers is
important to achieving this particular object. The finger covers a particularly preferred as the
provision of the finger covers allows the air fingers to be removed with the finger covers in

position making maintenance more simple and time effective.

[0060] Without wishing to be limited by theory, the provision of the diffuser not only
shields the food product from the increased heat being provided into the oven as a result of the
increased setpoint temperature but the diffuser also heats up in order to assist with radiant heat
transfer from the solid portions of the diffuser whilst allowing hot air to access the food product
through the openings in the diffuser. This provides more than one type of heat transfer to the
food product and the provision of the diffuser allows an increase in temperature with a decrease

in time of delivery whilst maintaining optimal quality of the cooked food product.
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[0061] Any of the features described herein can be combined in any combination with any

one or more of the other features described herein within the scope of the invention.

[0062] The reference to any prior art in this specification is not, and should not be taken as
an acknowledgement or any form of suggestion that the prior art forms part of the common

general knowledge.
BRIEF DESCRIPTION OF DRAWINGS

[0063] Preferred features, embodiments and variations of the invention may be discerned
from the following Detailed Description which provides sufficient information for those skilled
in the art to perform the invention. The Detailed Description is not to be regarded as limiting the
scope of the preceding Summary of the Invention in any way. The Detailed Description will

make reference to a number of drawings as follows:

[0064] Figure 1 is a schematic view of a conventional conveyor oven which will also find

use in the apparatus of the present invention..

[0065] Figure 2 is a schematic view of a pair of opposed air fingers from a conventional

conveyor oven showing the operational principles.
[0066] Figure 3 is an exploded isometric view of a conventional oven finger.

[0067] Figure 4 is an isometric view of a perforated basket according to an embodiment of

the present invention.

[0068] Figure 5 is an isometric view of a woven metal basket according to an embodiment

of the present invention.

[0069] Figure 6 is an isometric view of an entry end of a conventional conveyor oven and a

diffuser member according to an embodiment of the present invention.

[0070] Figure 7 is a detailed isometric view of a diffuser member according to an

embodiment of the present invention.

[0071] Figure 8 is a view of an oven finger removed from the oven and with a finger cover

diffuser according to an embodiment of the present invention.

[0072] Figure 9 is an end view of the entry end of an oven fitted with the oven finger

illustrated in Figure 8 with a finger cover diffuser.
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[0073] Figure 10 is a side view of an interior portion of an oven showing a pair of upper air

fingers each fitted with a finger cover diffuser.
DESCRIPTION OF EMBODIMENTS

[0074] According to a particularly preferred embodiment of the present invention, an

apparatus for reducing cooking time is provided.

[0075] The apparatus of the preferred embodiment includes a conveyor oven 10 with a

driven conveyor belt 11 to move food products 14through the conveyor oven 10.

[0076] The oven illustrated in Figure 1 is a Middleby Marshall PS640 Series Oven. This top
of oven includes a conveyor drive motor 18 which is responsible for driving the conveyor belt.
The conveyor belt 11 has a crumb pan 19 located beneath the entry and exit site of the conveyor
belt 11 in order to catch crumbs and other materials to drop through the conveyor belt. Located
above the conveyor belt at both the entry and exit and is an end plug 20 which allows access to
the ovens interior. The end plug is associated with an eyebrow 21 at either end which when
removed and together with the end plug provides the access to the interior of the oven. The
eyebrow 21 can also be adjusted to various heights to partially control heat loss into the

environment.

[0077] A window 22 is provided approximately centrally along the length of the oven and
this can be opened to allow an operator to access food products inside the baking chamber. The

view provided in Figure 9 is taken through the window 22.

[0078] The controls for the oven provided in the housing 23 with an access panel. This
allows access to the ovens interior and control components. The access panel is typically
provided with a serial plate 24 providing specifications for the oven that affect installation and
operation. A control panel 25 is provided for the operating controls of the oven. A photocell 26 is

provided which turns the oven on when the beam is interrupted.

[0079] Not shown or obscured by the oven housing in Figure 1 is a gas burner, a number of
air blowers, and a number of air fingers to project heated air onto the food product whilst on the
conveyor belt. Generally, the air blowers will deliver hot air from the gas burner to the number

of air fingers in order to deliver the heated air to the food product on the conveyor belt.

[0080] The conveyor oven may use any type of conveyor. Normally, the conveyor oven will

use a closed loop conveyor belt 11 as seen in Figures 4, 5 and 8 in particular. The drive motor 18
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is speed adjustable and a controller will normally be provided with the oven in order to control

the speed of the conveyor belt 11.

[0081] Any type of heating module may be used. For example, the heating module may be a
gas burner or electric heating element may be used or a combination of both. Further, any

number of heating modules may be provided.

[0082] The conveyor oven of the present invention includes at least one air blower. Any

type of air blower may be used in any number of air blowers may be used.

[0083] The conveyor oven 10 of the present invention includes a number of air fingers 12
such as those illustrated in Figures 3 and 3 to project heated air onto the food product whilst on
the conveyor belt 11. Each air finger 12 of the preferred embodiment includes a manifold 15, an
inner plate 16 and an outer plate 17. Typically, the inner plate 16 and the outer plate 17 will be
mounted relative to the manifold 15 and the manifold 15 will then normally be mounted relative

to an internal surface of the oven 10 within the baking chamber.

[0084] As mentioned, a number of air fingers will typically be provided in the conveyor
oven and preferably, a number of upper air fingers are provided in a number of lower air fingers
are provided. The upper air fingers will normally direct heated air downwardly on to a food
product on top of the conveyor belt and the lower air fingers will normally direct heated air
upwardly onto the base of a food product on top of the conveyor belt. Normally, the conveyor
belt will be a chain-link belt or similar having openings there through in order to allow air to

circulate more or less freely within the oven.

[0085] As illustrated in Figure 3, the manifold 15 of each air finger 12 is manufactured from
a robust material suitable for use in the food services industry. A particularly preferred material
is stainless steel. The size of the manifold 15 will typically be configured according to the size of

the oven.

[0086] As illustrated, the preferred manifold 15 of each of the air fingers 12 is preferably
shaped, with the shape being that of a right-angled triangle when viewed from the end of the
oven. The manifold 15 of each of the air fingers will typically be substantially rectangular in
plan. Each manifold 15 will therefore have a substantially vertical mounting portion 28 at one
end of the manifold 15 with a base wall 27 extending substantially perpendicularly to the
substantially vertical mounting portion 28 and a pair of sidewalls 29 extending away from the
base wall 27 with a free end edge of each of the pair of sidewalls 29 being angled. The free end
of the manifold may be defined by the apex between the free end edge of each of the pair of



13
WO 2018/090101 PCT/AU2017/051272

sidewalls and the base wall or may be truncated, preferably substantially perpendicularly with

the base wall.

[0087] The base wall 27 will typically be oriented at an angle to the conveyor belt and

spaced from the conveyor belt 11.

[0088] The substantially vertical mounting portion 28 provided at one end of the manifold
15 will typically define an opening 30 of the manifold 15 in order to allow hot air to be projected
into the manifold 15. The free end of the manifold 15 will preferably be closed either by a
portion of the manifold 15 and/or by one or more portions provided on the inner plate 16 or outer

plate 17 of the air finger 12.

[0089] The base wall 27 and a pair of sidewalls 29 will preferably provide the manifold 15
with a substantially U-shaped configuration. Both the base wall 27 and each of the pair of

sidewalls 29 will preferably be substantially solid and continuous.

[0090] One or more baffles 31 may be provided within the manifold. The baffle 31 may be
solid, perforated, partially perforated or absent. Where provided, such as in Figure 3, a baffle 31
may extend from adjacent to the open end of the manifold 15 towards the closed end of the

manifold and may extend at any angle relative to the base wall 27 of the manifold 15.

[0091] As mentioned above, each of the preferred air finger manifolds 15 will typically be
mounted to an inside portion of the oven. Each air finger 12 will typically extend substantially
across the width of the oven. The air fingers 12 provided will preferably extend from the same
side of the oven in order that the blowers can be provided on one side of the oven rather than
both sides but there may be circumstances where air fingers 12 are provided from both sides of

the oven.

[0092] The air fingers 12 provided in the oven may have different configurations and/or
sizes. In particular, the width of the air fingers may not all be the same. Generally, the particular
configurations of the air fingers 12 provided within the oven will be specifically chosen or

determined in order to provide optimal cooking of the food products to be cooked.

[0093] The free end of the preferred manifold 15 may be supported on the opposite side of
the manifold from the open end. In particular, a U-shaped bracket or similar may be provided
within the oven space in order to support the free end of the manifold such that all of the weight

is not born by the mounting of the manifold on one end only of the air finger.
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[0094] The preferred inner plate 16 of each of the air fingers 12 will typically mount at least
partially within the manifold 15 of a respective air finger 12. Each of the inner plates 16 of the
air fingers 15 will preferably be perforated. The particular size and configuration of the holes

formed in the perforation of the inner plates 16 may vary.

[0095] It is particularly preferred that the inner plate 16 of each of the air fingers 12 is
substantially planar. Preferably, the inner plate 15 will preferably be positioned relative to the
manifold 15 to be substantially parallel to the plane of the upper section of the conveyor belt 11

upon which the food products are placed.

[0096] Each of the preferred inner plates 16 preferably include an end flange 32, typically at
the end of the inner plate 16 adapted to be positioned relative to the free end of the manifold 15.
The end flange 32 will preferably extend to the base wall 27 of the manifold 15 and at least

partially close the free end of the manifold 15.

[0097] A side flange 33 is provided on each side edge of the inner plate 15 and extends

away from the base wall 27 of the manifold.

[0098] The preferred outer plate 17 preferably mounts relative to the respective manifold 15
of each air finger 12 over the inner plate 16. The outer plate 17 will preferably be perforated. The
perforations of the outer plate 17 may have the same configuration as the inner plate 16 or an
alternate configuration may be used. In particular, the size of the holes and/or the hole
configuration in the outer plate 17 may have the same configuration as the inner plate 16 or

different hole sizes and/or hole configuration may be used on the outer plate 17.

[0099] The outer plate 17 will preferably be substantially planar. The outer plate 17 will
preferably be positioned relative to the manifold 15 to be substantially parallel to the plane of the

upper section of the conveyor belt 11 upon which the food products are placed.

[00100] Each of the preferred outer plates 17 include an end flange 34, typically at the end of
the outer plate 17 adapted to be positioned relative to the free end of the manifold 15. The end
flange 34 will preferably extend to the base wall 27 of the manifold 15 and an at least partially

close the free end of the manifold 15.

[00101] A side flange 35 is preferably provided on each side edge of the outer plate 17 and

will preferably extend toward the base wall 27 of the manifold 15.

[00102]  Once the preferred outer plate 17 is assembled to the manifold 15 with the inner plate
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16 positioned between the outer plate 17 and the manifold 15, the manifold 15 will preferably be
substantially closed except for the perforations in the respective inner plates 16 and outer plates
17 allowing air to be injected into the air finger 12 through the open end of the manifold 15 and
to exit the air finger 12 substantially right angles to the angle of injection, either downwardly or
upwardly from the air finger 12 depending upon the position of the air finger 12 within the oven

as illustrated in Figure 2.

[00103] The apparatus of the present invention includes at least one hot air diffuser member
positioned between the food product on the conveyor belt and the air fingers allowing increased
temperature to be used in the oven and a reduction in cook time. There are a number of possible
configurations of hot air diffuser member that could be used in order to provide the advantages

of the present invention. In particular, possible configurations include

a) a perforated basket or similar to be placed over a food product when on the conveyor
belt, examples of which are illustrated in Figures 4 and 5;

b) a perforated plate or member inserted between at least some of the air fingers and the
food products when on the conveyor belt such as that illustrated in Figures 6 and 7; and

c) a perforated finger cover provided for at least some of the air fingers, such as that

illustrated in Figured 8 to 10.

[0100] In the first possible configuration of a perforated basket 36 or similar to be placed
over a food product when on the conveyor belt 11, typically, an individual basket 36 will be
provided for each food product. This may cause operational issues in the loading and unloading

the food product.

[0101] The perforated basket 36 may have any shape or configuration and will typically be
sized and shaped according to the food product to be cooked. Generally however the size of the
basket will preferably be slightly larger in lateral dimension to the outside lateral dimension of
the food product to be cooked. It is preferred that the height of the basket will typically allow for
space between the inside of an upper wall of the basket 36 and the top of the food product even

when cooked but still have the upper side of the basket spaced from the air fingers of the oven.

[0102] The perforated basket illustrated in Figures 4 and 5 have a sidewall terminating at a
lower edge which can be rested on the conveyor belt 11 directly (or a portion of the cooking
container for the food product) and an upper wall extending substantially transversely to the

sidewall across the top of the food product to be cooked.

[0103] The perforated basket 36 may be formed in any way. For example, the perforated
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basket may be formed from one or more wall members which are formed from perforated
stainless steel plate, such as that illustrated in Figure 4 or alternatively, the wall members may be
formed from a woven stainless steel wire as that illustrated in Figure 5. In both cases, the
perforated basket will typically include a member or assembly with a number of openings in both
the at least one sidewall and the at least one upper wall. This will typically act to allow the
heated air access to the food product but will typically soften or shield the food product on the
conveyor belt from a part of the heat from the air fingers while still allowing sufficient heated air

through to achieve complete cooking of the product in a shorter time.

[0104] In the second possible configuration of a perforated plate or member 37 inserted
between at least some of the air fingers and the food products went on the conveyor belt, one or
more perforated plates 37 may be inserted between the upper air fingers and an upper side of the
conveyor belt 11. The perforated plate 37 is illustrated in Figures 6 and 7 but out of position in
order to illustrate the plate 37. Provision of a perforated plate or member in this configuration
will typically ease the operational problems caused by providing a perforated basket for each of

the food products to be cooked.

[0105] In a preferred embodiment, a substantially unitary, preferably stainless steel
perforated plate 37 is installed within the oven space between a lower proximity of the upper air
fingers and spaced from an upper side of the conveyor belt 11. Appropriate supports are
preferably provided on each side of the oven cavity to support either side of the perforated plate.
The perforated plate may extend over the length (the effective cooking length) of the oven cavity
already a portion thereof. Preferably, the perforated plate 37 will extend across the width of the

oven.

[0106] In the third possible configuration of providing a perforated finger cover 38 for at
least some of the air fingers, it is preferred that at least some, and preferably all of at least the
upper air fingers in the conveyor oven are provided with a perforated finger cover 38. The
perforated finger cover 38 will preferably be attached directly to the manifold 15 of the air
finger12, preferably outside of the outer plate 17 as illustrated in Figure 8.

[0107] The perforated finger cover 38 may have any configuration, but will typically be
sized and shaped to attach directly to the manifold 150ver the outer plate 17 of the air finger 12.
In some configurations, the perforated finger cover 38 will have a substantially planar wall 40 to
be located adjacent to but spaced from the upper surface of the conveyor belt 11 and one or more
side flanges 39 extending, preferably substantially perpendicularly to the substantially planar

wall 40 in order to attach the finger cover 38 relative to the manifold 15 of the air finger 12.
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[0108] Preferably each of the finger covers 38 when properly installed on respective air

fingers 12 will be substantially coplanar and spaced from the upper side of the conveyor belt 11.

[0109] Some or all of the air fingers may be provided with preferred perforated finger
covers. In a particularly preferred embodiment, all of the upper fingers are preferably provided

with a perforated finger cover.

[0110] Regardless of which of the possible configurations is used, the purpose of the hot air
diffuser is to soften the heated air blowing on the food. The hot air diffuser is preferably
perforated in that it is provided with a number of openings in the diffuser. The particular shape,
configuration and size of the openings provided will normally be chosen according to the

particular food product to be cooked.

[0111] The openings are preferably circular but rectangular openings or capsule-shaped
openings could be used. The thickness of the wall of the hot air diffuser which faces the
conveyor belt is typically chosen to reduce weight but also to maintain structural integrity in the
heated environment of the oven. Therefore, the thickness of material used will typically be

between 11 gauge and Y inch.

[0112] The opening size is also important. The opening size may be anywhere from 0.0330
up to 1 inch with opening sizes of between 3 and 10 mm preferred and opening sizes of between
4.8 mm and 9 mm being particularly preferred as this provides an optimum amount of heated air
through the diffuser whilst providing sufficient diffusion of the air to soften the hot air on the

food product.

[0113] Any opening pattern can be used. For example, the openings provided in different

rows may be staggered or straight with staggered being the preferred configuration.

[0114] Another important parameter when choosing the particular shape, configuration and
size of the openings in the hot air diffuser is the percentage open area. Normally, the percentage
open area will be between 5% and 63% of the area of the wall of the diffuser which is located
adjacent to the conveyor belt. Generally, the percentage open area will be between 30% and 55%
and particularly preferred is between 37% and 50%. A 45% to 50% open area is the most

optimal.

[0115] According to the method of the present invention, the provision of the hot air diffuser
allows an operator to increase the temperature of the oven and increase the speed of the conveyor

through the oven while still maintaining quality of the cooked product and ensuring that the food
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product is cooked whilst minimising the chance that any portion of the food product will be

overcooked.

[0116] The provision of the diffuser, particularly in relation to the upper air fingers is
important to achieving this particular object. The finger covers are particularly preferred as the
provision of the finger covers allows the air fingers to be removed from the oven with the finger

covers in position making maintenance more simple and time effective.

[0117] Without wishing to be limited by theory, the provision of the diffuser not only
shields the food product from the increased heat being provided into the oven as a result of the
increased setpoint temperature but the diffuser also heats up in order to assist with radiant heat
transfer from the solid portions of the diffuser whilst allowing hot air to access the food product
through the openings in the diffuser. This provides more than one type of heat transfer to the
food product and the provision of the diffuser allows an increase in temperature with a decrease

in time of delivery whilst maintaining optimal quality of the cooked food product.

[0118] In the present specification and claims (if any), the word ‘comprising’ and its
derivatives including ‘comprises’ and ‘comprise’ include each of the stated integers but does not

exclude the inclusion of one or more further integers.

[0119] Reference throughout this specification to ‘one embodiment’ or ‘an embodiment’
means that a particular feature, structure, or characteristic described in connection with the
embodiment is included in at least one embodiment of the present invention. Thus, the
appearance of the phrases ‘in one embodiment’ or ‘in an embodiment’ in various places
throughout this specification are not necessarily all referring to the same embodiment.
Furthermore, the particular features, structures, or characteristics may be combined in any

suitable manner in one or more combinations.
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CLAIMS

10.

11.

An apparatus for reducing cooking time, the apparatus including a conveyor oven with a
driven conveyor belt to move food products through the conveyor oven, at least one heating
module, at least one air blower, a number of air fingers to project heated air onto the food
product whilst on the conveyor belt and at least one hot air diffuser member positioned
between the food product on the conveyor belt and the air fingers allowing increased
temperature to be used in the oven and a reduction in cook time.

An apparatus for reducing cooking time as claimed in claim 1 wherein each air finger
includes a manifold, an inner plate and an outer plate.

An apparatus for reducing cooking time as claimed in claim 1 or claim 2 wherein a
perforated basket is placed over a food product when on the conveyor belt between the air
fingers and the food product.

An apparatus for reducing cooking time as claimed in claim 3 wherein a perforated basket is
provided for each food product.

An apparatus for reducing cooking time as claimed in claim 3 or claim 4 wherein the
perforated basket includes at least one sidewall terminating at a lower edge to be rested on
the conveyor directly and at least one upper wall extending substantially transversely to the
at least one sidewall across the top of the food product to be cooked.

An apparatus for reducing cooking time as claimed in any one of claims 3 to 5 wherein the
perforated basket is formed from perforated stainless steel plate.

An apparatus for reducing cooking time as claimed in claim 1 or claim 2 wherein a
perforated plate or member is inserted between at least some of the air fingers and the food
product when on the conveyor belt.

An apparatus for reducing cooking time as claimed in claim 7 wherein one or more
perforated plates are inserted between the air fingers on an upper side of the conveyor and
an upper side of the conveyor belt.

An apparatus for reducing cooking time as claimed in claim 7 or claim 8 wherein a
substantially unitary perforated plate is installed within an oven space between a lower
proximity of the air fingers on an upper side of the conveyor and spaced from an upper side
of the conveyor belt.

An apparatus for reducing cooking time as claimed in claim 9 wherein at least one support is
provided on each side of the oven space to support either side of the perforated plate.

An apparatus for reducing cooking time as claimed in claim 9 or claim 10 wherein the

perforated plate extends over an effective cooking length of the oven space and across the
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width of the oven.

An apparatus for reducing cooking time as claimed in claim 1 or claim 2 wherein a
perforated finger cover is provided for at least some of the air fingers located between at
least some of the air fingers and the food product.

An apparatus for reducing cooking time as claimed in claim 12 wherein each of at least the
upper air fingers in the conveyor oven are provided with a perforated finger cover.

An apparatus for reducing cooking time as claimed in claim 13 wherein the perforated finger
cover is attached directly to the air finger.

An apparatus for reducing cooking time as claimed in claim 13 or claim 14 wherein each of
the finger covers, when properly installed on respective air fingers, have a lower surface
which is substantially coplanar and spaced from an upper side of the conveyor belt.

An apparatus for reducing cooking time as claimed in any one of the preceding claims
wherein the hot air diffuser is perforated in that it is provided with a number of openings to
allow the heated air access to the food product but to soften or shield the food product on the
conveyor belt from a part of the heated air from the air fingers while still allowing sufficient
heat through to achieve complete cooking of the product in a shorter time.

An apparatus for reducing cooking time as claimed in any one of the preceding claims
wherein the hot air diffuser has a number of openings each between 4.8 mm and 9 mm in
dimension.

An apparatus for reducing cooking time as claimed in any one of the preceding claims
wherein the hot air diffuser has a open area of between 45% to 50% of a lower surface.

A method for reducing cooking time, the method including providing a conveyor oven with
a driven conveyor belt to move food products through the conveyor oven, at least one
heating module, at least one air blower, a number of air fingers to project heated air onto the
food product whilst on the conveyor belt and at least one hot air diffuser member positioned
between the food product on the conveyor belt and the air fingers, and increasing the air
temperature within the oven to above 500°F and increasing the speed of the conveyor belt to
achieve a time of delivery of the food product through the conveyor oven of approximately 3
minutes.

A hot air diffuser member or assembly for a hot air conveyer oven utilising at least one air
finger, the hot air diffuser member or assembly including an air finger cover positioned at
least partially over at least one air finger allowing increased temperature to be used in the

oven and a reduction in cook time
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