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CONVEYOR OVEN
PRIORITY CLAIM

The present application claims priority under 35 U.S.C. § 119(e)(1) to non-
provisional application nmumber 13/399,840 filed on February 17, 2012, the contents of

which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to conveyor ovens in general, and n particular
to a conveyor oven capable of providing continuous, precise cooking of a variety of foods

that require different cook times and thermal profiles, while preventing heat loss.

2. Description of Related Art

A conveyor oven typically has a first opening through which uncocked food
enters and a second opening at the opposite end of the oven through which cooked food
exits. A statnless stee] conveyor belt is commonly used to carry food items through a
heated cavity between the first and second openings. The conveyor belt extends past both
openings sufficiently to allow safe insertion and retrieval of food iterns. This arrangement
allows food items to be placed on the conveyor belt on a continuous basis to achieve

sequential steady-state cooking.

When food items offered by a commercial food service operation, such as
a yestaurant, ate to be cooked at the same thermal profile for the same amount of time, a

conveyor oven is particularly advantageous. The operators need only set the temperature,
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the blower speeds and conveyor belt speed as necessary to cook the selected foods. Once
the above-mentioned three parameters are set, the oven may be operated continuonsly
without apy further adjustments. With 2 copveyor oven, even a person unekilled in the art
of cooking is able to prepare high-quality cooked food products simply by placing them on
a conveyor belt of the conveyor oven. The ease of operation and high throughput make

conveyor ovens highly desirable in restaurants and other commercial food service seitings.

However, conveyor ovens also have many disadvantages, For example, most
commercial food service operations offer a variety of different food iterns, such as pizza,
chicken, vegetables and pie, which require a wide range of cooking times and thermal
profiles. Even a single food order at a restaurant may include a variety of food items, and
different food items require different cooking times. Conveyor ovens are very efficient
when cooking similar food items, but not for cooking a variety of food items that require
vastly different coolang tomes and thermal profiles.

Conseguently, it would be desirable to provide an improved conveyor oven.
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SUMMARY OF THE INVENTION

in accordance with an aspect of the present invention, a conveyor oven includes a
housing, a conveyor belt, a control panel, a first oven door, a second oven door, and a heat
source. The housing includes a cavity, a first opening and a second opening. The conveyor
belt extends through said first opening, said cavity, and said second opening. The control
panel displays a plurality of cooking settings corresponding to different food items for
selection by a user. The first oven door covers said first and opening fo prevent heat within
the cavity from escaping through the first opening during oven food cooking operation. The
second oven door covers said second opening to prevent heat within said cavity from
escaping through said second opening during oven food cooking operation. The heat source
provides heat to the cavity for heating up any food item placed on a portion of the conveyor
belt located within the cavity, wherein said control panel is configured to (1) receive said
user's selection of a first cooking setting corresponding to a first food item placed on said
conveyor belt and initiate a first cooking operation based on said first cooking setting when
said first food item is transported into said cavity for cooking; and (2) receive said user's
selection of a second cooking setting corresponding to a second food item placed on said
conveyor belt and initiate a second cooking operation based on said second cooking setting
when said second food item is fransported into said cavity for cooking; and wherein said
conveyor belt is configured to (1) receive said first food item outside said cavity; (2) transport
said first food item into said cavity through said first opening; (3) move said first food item
within said cavity in a to-and-fro fashion during said first cooking operation; (4) receive said
second food item while said first food item is within said cavity; and (5) transport said first
food item out of said cavity through said second opening after completion of said first
cooking operation and transport said second food item into said cavity through said first

opening.

All features and advantages of the present invention will become apparent in the

following detailed written description.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention itself, as well as a preferred mode of use, further objects, and
advantages thereof, will best be understood by reference to the following detajled
description of an illustrative embodiment when read in conjunction with the accompanying

drawings, wherein:

Figure 1 is a front view of a conveyor oven, in accordance with a preferred

embodiment of the present invention;

Figure 2 is a cross-sectional view of the conveyor oven from Figure 1, in

avcordance with a preferred embodiment of the present invention;

Figure 3 is a diagram of a heating and airflow systern within the conveyor

oven from Figure 1, in accordapce with a preferred smbodiment of the present invention;

Fignres 4a-de illustrate a method of cooking food items separately in the

conveyor oven from Figure 1, in accordance with a preferred embodiment of the present

invention; and

Figures 5a-5d illustrate a method of cooking food continuously in the
comveyor oven from Figure 1, in accordance with a preferred embediment of the present

invention.
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

Referring now to the drawings and in particular to Figures 1 apd 2, there are
depicted a front and cross-sectional view of a conveyor oven, in accordance with a
preferred embodiment of the present invention. As shown, 2 conveyor oven 10 is defined
by a housing 11 having a cavity 12. Housing 11, as well as cavity 12, has a first opening
18 and a second opeming 19. Conveyor oven 10 includes a heating and airflow system (not
shown) to supply heat to cavity 12 for heating up any food items that have been carried
mio cavity 12 fram firet opening 18 via a metal conveyor beit 20. Conveyor belt 20 has
an upper surface 23 and a lower surface 24. Since upper swrface 23 and lower swrface 24
are part of copveyor helt 20, upper surface 23 and lower surface 24 are substantially
identical at any given time. Conveyor oven 1€ also includes a first door 16 for covering

first opening 18, and a second door 17 for covering sscond opening 19, when appropriate.

Conveyor oven 10 also includes a control panel 15, Comntrol papel 15 is
preferably implemented with a touchscreen but it can also be implemented with a keypad
and liquid crystal display (LCD). An operator can enter commands, such as mode of
operations, cooking temperatures within cavity 12, cooking time, blower speed, eic., via
control panel 15 to effectuate cooking controls on any food items placed within cavity 12.
Control panel 15 is preferably associated with a non-volatile memeory for storing various
cooking instructions, such as cook times, cook temperatures and biower speeds, for different

food items under the names or graphical representations of corrssponding food items.

Housing 11 accommuodates conveyor belt 20 having a food loading section
21 for recelving various uncooked food items and a food unloading section 22 for gathering
various cooked food items once they have traveled through cavity 12, Any food item
intended 1o be cooked can be initially placed on food loading section 21. Conveyor belt
20 is connected to a stepper motor (not shown) that controls the linear movement of
conveyor belt 20 in and ont of cavity 12. Since food loading section 21 and food

_B -
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unloading section 22 are part of conveyor belt 20, the surfaces of food loading section 21

and food unloading section 22 are substantially identical at any given time.

Firat and second openings 18 and 19 can be covered by first and second
doors 16 and 17, respectively, during cooking and also when conveyor oven 10 iz being
idle (ie., when there is no food located within cavity 12 and conveyor belt 20 is not
moving). The purpose of first and second doors 16, 17 is to prevent heat loss from cavity
12 via first and second openings 18, 19, respectively, at all times other than when food is

being transported in or out of cavity 12 on conveyor belt 20.

In addition, housing 11 also containg a top plenum 35 and a bottom plenum
38. Top plenum 35 is cormected to a top nozzle plate 34. Bottom plenum 38 35 connected
to a bottom nozzle plate 37. Top nozzle plate 34, top plenum 35, bottom nozzle plate 37
and bottom plenum 38 are part of the heating and airflow system for conveyor oven 10
such that heated air in top plenum 35 and bottom plennm 38 are 10 gaseous communication
with cavity 12 through top nozzle plate 34 and bottom nozzle plate 37, respectively. Top
nozzle plate 34 includes multiple conical shaped top nozzles 28, and bottom nozzle plate
37 includes multiple conical shaped bottom nozzles 26. Nozzles 25, 26 are configured to
direct pressurized hot ajrstreams towards any food items placed on the portion of conveyor
belt 20 located within cavity 12. Although air passes through top nozzle plate 34 and
bottom nozzle plate 37 mto cavity 12, it is understiood by those skilled in the art that top
plenum 35 or bottom plenum 38 could be in gassous commumication with cavity 12 via a
variety of air opening configurations such as tubes, rectangular opemings and the like.
Moreover, air can enter cavity 12 through one or both of top plenum 35 or bottom plenum
38.

For additional heating, an optional infrared radiation heating element 36 can
be placed within cavity 12 sormewhere between conveyor belt 20 and bottom nozzle plate

38 or between conveyor belt 20 and top nozzle plate 34 for supplying heat towards any
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food items located within cavity 12, It is understood by those skilled in the art that other
heating means, such as microwave, steam or a combination thereof, can be nsed instead of

infrared radiation heating element 36.

Referring now to Figure 3, there is depicted a diagram of the heating and
airflow system within conveyor oven 10, in accordance with a preferred embodiment of the
present invention. Air within cavity 12 is initially pumped into a heater plenum 31 via an
intake opening 30, Heater plenum 31 includes a heater 39, Afier it has been sufficiently
heated by heater 39, the hot air 1s then directed fo top plenum 35 via a top blower 32 and
to bottom plenum 38 via a bottom blower 33. The pressunzed hot air formed within top
plenum 35 is subsequently directed to cavity 12 via multiple nozzles 25 located on top
nozzle plate 34 (from Figure 2). Similarly, pressurized hot air formed within bottom
plenum 38 is subsequently directed to cavity 12 via multiple nozzles 26 located op bottom
nozzle plate 37 (from Figure Z). Although heated air is shown 1o be sent to top air plenum
35 and bottom plenum 38 via separate blowers, it is understood by those skilled in the art
that heated air can be sent to both top plenum 35 and boitom plenum 38 via a single

hlower.

Preferably, the diameter of the openings of nozzles 25, 26 may range from
V" 10 4", Bach of nozzles 25, 26 can provide a pressurized hot airstream of 1" diameter
caverage divected towards any food items placed on the portion of conveyor belt Z0 located
approyimately 4" from top nozzle plate 34 or bottom nozzle plate 37, Adter a food item
has been placed in the center of cavity 12 by conveyor belt 20, conveyor belt 20 can stop
moving, and pressurized hot airstreams can be directed towards the food item: placed on
conveyor belt 20 to begin the cooking process. At this poiat, conveyor belt 20 may move
in & slight to-and-fro fashion (i.e., from left to right and from right to left). For example,
conveyor belt 20 may vacillate between %" left of the stopping point and %" right of the
stopping point in order to increase the hot airstream coverage on the food item on conveyor

belt 20, and to avoid overheating of a food item at any spot located directly undemeath one

7 -
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of nozzles 25 or directly above one of nozzles 26. It will be appreciated by those skilled
in the art that the placement of nozzles 25 in top nozzle plate 34 and also the placement
of nozzles 26 in bottom nozzle plate 37 will be selected such that the slight to-and-fro
movement in conveyor belt 20 will be sufficient to travel the left-to-right distance between

individual nozzles in top nozzle plate 34 and bottom nozzle plate 37.

In a preferred embodiment of the present invention, conveyor oven 10 has
at Jeast two modes of operation, namely, a burst mode and a continuous mode. Figures 4a-
4e show the burst mode of operation, and Figures 5a-5d show the contimious mode of

operation.

For the burst mode of operation, a first raw food item RF-1 is initially
placed on food loading section 21 (from Figure 2), as shown in Figure 4a. Various types
of food items, such as "16-inch pepperoni pizza,” "12 chicken breasts,” etc., are displayed
on control panel 15. A selection of a food item displayed on control panel 15 by a user
initiates the burst mode operation. Suffice to say, the food item selection from control
panel 15 should“correspond with first raw food itern RE-1. At this point, first oven door
16 opens and first raw food item RF-1 is then transported to cavity 12 via conveyor belt
20 (ie., with conveyor belt upper surface 23 moving from left to right, as depicted in
Pigure 4b). Once first raw food item RF-1 has been sitnated within cavity 12, first oven
door 16 will be automatically lowered to cover first opening 18, as shown in Figure 4c¢, to

prevent heat loss from cavity 12 during the cooking of first raw food item RF-1.

During the cooking process, pressurized hot air is di;.;ectad through top and
bottom nozzle plates 34, 37, through nozzles 25, 26, into cavity 12 for a period of time and
at blower speeds and cook teraperatures that have been previously stored in control panel
15 to effectuate cooking of food items substantially sbmilar to the tem represented by the
food item selected. In Figure 4e, first raw food item RF-1 is shown to be positioned
centrally within openings 18 and 19. Once first raw food item RF-1 has been situated

-8
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within cavity 12, first raw food item RF-1 will remain in that general location for the
duration of the cook cycle so that the portion of first raw food itemn RF-1 that is beneath
one of nozzles 25 or above one of nozzles 26 will remain penerally in that location for the

duration of the cook cycle.

In the meantime, a second raw food item RF-2 can be placed on food
loading section 21 (from Figure 2) as shown in Figure 4e and the corresponding food item
displayed on control pansl 15 can be selecied. Second raw food item RF-2 can be
substantially the same as first raw food 1tem RF-1, which requires the same cool time and
blower speeds to be properly cooked, or second raw food item RF-2 can be completely
different from first raw food item RF-1, which requires corupletely different cook time and
blower speeds to be properly cooked. After first raw food item RF-1 has been fully
cooked, both first door 16 and second door 17 open, and the fully cooked food item (now
CF-1) is sent to food unloading section 22 (from Figure 2) via convevor belt 20 (i.¢., with
conveyur belt upper surface 23 moving from lsft to right) and second raw food itern RE-2
is transported from food loading section 21 to cavity 12, as depicted in Figure 4d.

Once second raw food itemn RF-2 has been situated within cavity 12, both
first and second doors 16, 17 will be autormatically lowered to cover first and second
openings 18, 19, respeciively, to prevent heat loss from cavity 12 during the cooking of
second raw food item RF-2, as shown in Figure 4e. At this point, first cooked food item
CF-1 can be removed from food unloadiag section 22, and food loading section 21 is ready

to receive a third raw food item RF-3.

The above-mentioned sequence can be performed repeatedly for different

types of food iterms. Smce different cooking times can be entered by an operator, any of

the above-mentioned food items can be completely different from each other.
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It will be readily apparent to those skilled in the art that when only one food
item needs to be cooked, only one of first and second doors 16, 17 will be raised or

lowered corresponding with the movement of the food item into or out of cavity 12.

If a user desires to cook multiple substantially similar cook items as quickly
as possible, the user may select the continuous mode of operation from control panel 15.
During the continuous mode of operation, conveyor belt 20 is running continuously in one
direction according to the preference of the operator. Initially, a first raw food item RE-1
ig placed on food leading section 21 (from Figure 2), as shown in Figure 5a. During the
continuous mode of operation, first and second doors 16, 17 are lifted up completely the
entire time, For example, raw food items can be placed on food loading section 21 {from
Figure 2) and the cocked food items can be retrieved from food unloading section 22 (from
Figure 2) after they have been thoroughly cooked within cavity 12. In essence, the
continuous mode is similar to the standard operation method of conventional conveyor
ovens, as depicted in Figures 5b and 5¢. Once the multiple substantially similar food items
have been cocked, the operator can make a selection from control panel 15 to place
conveyor oven 10 in idle, with both first and second doors 16, 17 in closed position, as

shown in Figure 5d.

As has been described, the present invention provides an improved conveyvor
oven for continuously cooking a wide variety of food items while preventing heat loss in

order to improve energy efficiency.

While the invention has been particularly shown and described with reference
to a preferred embodiment, it will be understood by those skilled in the art that various
changes in form and detail may be made therein without departing from the spirit and scope

of the mvenfion.
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CLAIMS

‘What is claimed is:

1. An oven comprising;

a housing having a cavity, a first opening, and a second opening;

a conveyor belt extending through said first opening, said cavity, and said

second opening;

a control panel to display a plurality of cooking settings corresponding

to different food items for selection by a user;

a first oven door for covering said first opening, to prevent heat within said
cavity from escaping through said first opening during oven food cooking

operation;

a second oven door for covering said second opening to prevent heat
within said cavity from escaping through said second opening during oven food

cooking operation;

a heat source for providing heat to said cavity for heating up any food item
placed on a portion of said conveyor belt located within said cavity, wherein said
control panel is configured to (1) receive said user's selection of a first cooking

setting corresponding to a first food item placed on

[%1

aid conveyor belt and
initiate a first cooking operation based on said first cooking setting when said
first food item is transported into said cavity for cooking; and (2) receive said
user's selection of a second cooking setting corresponding to a second food item
placed on said conveyor belt and initiate a second cooking operation based on

said second cooking setting when said second food item is transported into said
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cavity for cooking; and

wherein said conveyor belt is configured to (1) receive said first food
item outside said cavity; (2) transport said first food item into said cavity
through said first opening; (3) move said first food item within said cavity in a
to-and-fro fashion during said first cooking operation; (4) receive said second
food item while said first food item is within said cavity; and (5) transport said
first food item out of said cavity through said second opening after completion
of said first cooking operation and transport said second food item into said

cavity through said first opening.
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2. The oven of Claim 1, wherein said conveyor belt is capable of stopping during

cooking operation.

3. The oven of Claim 1, wherein said conveyor belt moves in said to-and-fro fashion
in order to increase hot airstream coverage on a food item placed on said conveyor belt

during cooking operation.

4. The oven of Claim 1, wherein said oven includes an air intake for receiving air from

said cavity.

5. The oven of Claim 4, wherein said oven includes a heater for heating air received

from said air intake.

6. The oven of Claim 5, wherein said oven includes a blower for returning hot air to

said cavity.

7. The oven of Claim 1, wherein said cavity includes a first plenum and a first nozzle

plate having multiple nozzles.

-12-



8. The oven of Claim 7, wherein said cavity includes a second plenum and a second

nozzle plate having multiple nozzles.

9. The oven of Claim 1, wherein said to-and-fro fashion includes said conveyor belt
being vacillated between half inch (1.27cm) left of a stopping point and half inch
(1.27cm) right of said stopping point.

10.  The oven of Claim 1, further comprising a stepper motor to drive said conveyor
belt.
11.  The oven of Claim 1, wherein said control panel comprises a touch-screen, a key

pad, or a liquid crystal display.

12. The oven of Claim 1, further comprising a non-volatile memory for storing said

plurality of cooking settings for different food items.
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