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DESCRIPTION

Field of the Invention

[0001] The present invention relates to automatic broilers for variable batch cooking. The automatic broilers of the present
invention have particular use in quick serve and fast food service restaurants. More particularly, the present invention relates to
flexible automatic broilers for broiling batches of various food products by utilizing a radiant burner below the broiled food product
and by altering the infrared energy radiated from a heat source above the broiled food product.

Background of the Invention

[0002] Conveyorized chain cooking of various foodstuffs is known in the fast-food industry. Typically, conveyorized chain cooking
devices comprise a continuously moving conveyorized cooking surface displaced adjacent to heating elements. Such
conveyorized chain cooking devices allow for the continuous sequential cooking of food products such as beef patties and thus
accommodate high demand periods in fast food restaurants. Conveyorized cooking devices also increase the efficiency of kitchen
operations by uniformly cooking similar food products without continuous attention from the cook.

[0003] Such conveyorized chain cooking devices, however, have significant disadvantages such as an inability to quickly and
efficiently change the cooking profile such that the device is capable of uniformly cooking one individual food product or batch of
food products and then subsequently uniformly cooking a different product or batch of products. For example, conveyorized chain
cooking devices have been unable to quickly and efficiently change the thermal output of the heat sources to properly cook
different types of meat or different sizes of product.

[0004] U.S. Patent No. 4,924,767 teaches a conveyorized cooking device with variable-load, low-thermal-mass heating elements
to accommodate different food products. These heating elements allow for quick cooling of the cooking zone to prevent burning of
subsequently cooked foodstuffs. Disadvantageously, however, thermal energy is wasted. As a result of the conveying motion and
variable-loads, the heater elements do not continuously and uniformly radiate heat directly onto the food products. Further heat is
wasted due to the lack of an enclosed cooking area. Additionally, only electric heating elements are disclosed and thus the
problems of providing for varying cooking loads to accommodate different food products using gas burners or flame broiling are
not addressed.

[0005] Typical conveyorized cooking devices suffer from additional problems. For example, while such devices allow for
continuous sequential cooking of foodstuffs, kitchen operations efficiency is not maximized. Batch loading is not facilitated.
Instead, an operator must insert individual products at the entry end of the conveyor cooking surface. Additionally, the constant
motion of the conveyor cooking surface and the associated drive train components makes such devices hard to clean, difficult
and expensive to maintain (in terms of parts, labor and downtime) and more susceptible to breakage. Furthermore, such devices
typically do not involve a completely enclosed cooking chamber, thus facilitating entry of debris and loss of thermal efficiency.

[0006] Still other problems exist with the respect to typical, conventional, control systems. These known control systems, such as
thermostats, control temperature regulation in the cooking device. Conventional controls rely on a feed-back loop system that
leads to problems, particularly during the cooking process, including inaccurate cooking temperature and temperature gradients.
As a result, the cooked products may be undercooked or overcooked, thus reducing the quality of the finished product. Further,
typical cooking devices fail to distinguish between different heating stages, such as preheat from cold, pre-heat from hot, cooking,
or idle stages. In addition, typical cooking devices fail to of maximize the efficiency of the device when operating in these stages or
when transitioning between such stages.

[0007] Still further problems exist with control systems associated with conveyorized cooking devices such as the one shown in
U.S. Patent No. 4,924,767. There, the cooking device is controlled solely by a thermostat device. This results in various problems
including inaccurate cooking temperature and temperature gradients leading to a poor quality finished product. These problems
are compounded by the converyorized nature of the device and its use in a commercial environment. Moreover, the disclosed
controller cannot be programmed, cannot conduct a system check or detect system faults, cannot keep track of statistical data,
and does not provide audio or visual system status indications.

[0008] As the skilled artisan will readily appreciate, there is a difference between broiling and baking. Broiling typically requires
cooking temperatures of approximately 260 °C (500 °F) or more. Additionally, broiling involves an initial searing action to lock in
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juices and flavor. As a result, the cooked product is juicier and more flavorful in addition to having an appealing browned outer
texture. Baking on the other hand, typically requires cooking temperatures of approximately 230 °C (450 °F) or less. Baking
involves cooking without an initial searing action and can lead to a dry and tasteless product with an unappealing texture and
color.

[0009] The desirability of broiled, as opposed to baked, meats compounds many of the aforementioned problems with
conventional conveyorized chain cooking devices. For example, such devices have been unable to quickly and efficiently change
the thermal output of the heat sources to properly broil meat products in a first instance and then chicken breasts in a second
instance. Similar problems of inflexibility exist when sequentially cooking batches of meat products, where the individual products
of one batch differ in size from the individual products in the next batch, e.g., a batch of large beef patties versus a batch of small
beef patties. Moreover, when flame broiling is particularly desired, varying the thermal intensity between subsequent batches of
food product results in inefficient operations and losses of thermal efficiencies.

[0010] It has therefore been found desirable to provide an automatic discharge broiler capable of varying the infrared energy
radiated at the food product depending on the type of food product and size of the batch to be broiled while avoiding the
aforementioned problems in the prior art.

[0011] WO 03/092407 discloses a cooking apparatus that comprises a pair of spaced parallel heated platens, and a pair of
endless belts positioned so that each passes between the platens in contact with a respective platen to be heated thereby. Food
products to be cooked are conveyed between the belts through a cooking zone between the platens. The platens each form part
of a respective housing defining a chamber holding gas heated by a burner. A fan blows heated gas into a plenum extending
along the respective platen. Cooking characteristics can be varied by changing burner output, air flow, belt speed and/or platen
spacing. Cooking techniques developed for cut foods include high temperature steam grilling, lower temperature continuous stir-
fry and sauté and grill blanching, as well as grilling food portions using falling temperatures.

[0012] WO 01/22823 discloses a lightwave conveyor oven that includes a housing, a moveable conveyor belt at least partially
within the housing and extending from the input and output openings of the housing, a lightwave cooking lamp positioned within
the housing and oriented to direct radiant energy onto the conveyor belt; and a hearth beneath the conveyor belt, the heart
including a heating element, the hearth positioned to radiate heat onto the conveyor belt. The lightwave cooking lamps are
preferably disposed in elliptical reflector housings.

Summary of the Invention

[0013] The foregoing demonstrates the need for a broiler with varying infrared intensity where the food product is easily loaded
and discharged and method of use of such a broiler in order to accommodate quickly and efficiently different batches of food
products on a menu. Such a broiler and method must also be easy to use and have an associated cost that allows for
incorporation into existing fast-food restaurants.

[0014] According to a first aspect of the present invention there is provided an automatic broiler for batch cooking according to
claim 1.

[0015] According to a second aspect of the present invention there is provided an automatic broiling system for batch cooking
according to claim 11.

[0016] According to a third aspect of the present invention there is provided a method of broiling batches of food products in an
automatic broiler according to claim 13.

[0017] Various other objects, advantages and features of the present invention will become readily apparent from the ensuing
detailed description and the novel features will be particularly pointed out in the appended claims.

Brief Description of the Drawings

[0018] The following detailed description, given by way of example but not intended to limit the invention solely to the specific
embodiments described, may best be understood in conjunction with the accompanying drawings in which:
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Figure 1 is front perspective view of a preferred embodiment of the automatic broiler of the invention in accordance with the
teaching of the present invention specifically illustrating various outer components thereof;

Figure 2 is front perspective view of the automatic broiler of Figure 1 with a discharge slide hood;

Figure 3 is an isometric view of the automatic broiler of Figure 1, which specifically illustrates various inner components thereof
and shows the conveyor assembly in exploded form;

Figure 4 is an isometric view of the automatic broiler of Figure 1 with the loading assembly, flame arrestor, and discharge chute in
an exploded view;

Figure 5 is an isometric view of the automatic broiler of Figure 1 specifically illustrating the loading assembly in exploded form;

Figure 6 is a left side view of the automatic broiler of Figure 1 specifically illustrating the door/loader assembly in the closed
position and the discharge/collection assembly;

Figure 7 is a left side view of the automatic broiler of Figure 1 specifically illustrating the door/loader assembly in the open
position and the discharge/collection assembly;

Figure 8 is a front view of the automatic broiler of Figure 1 specifically illustrating the control assembly and the
discharge/collection assembly;

Figure 9 is a top view of the automatic broiler of Figure 1;

Figure 10 is a sectional view along line D-D of Figure 9;

Figure 11 is an enlarged view of the discharge and collection assembly shown in Figure 10;

Figure 12 is a time vs. heat source activation curve for an embodiment of the duty cycle mode of operation;

Figure 13 is a time vs. heat source activation curve for an embodiment of the pre-programmed irregular sequence mode of
operation;

Figure 14 is a circuit diagram of an embodiment of the pulsating IR heating elements control system to be used in conjunction with
the automatic broiler of Figure 1.

Figure 15 ia a front view of one embodiment of a control mechanism specifically illustrating an operator input device, a display,
and indicator lights.

Brief Description of the Preferred Embodiments

[0019] Turning now more particularly to the drawings, the automatic broiler of the present invention has widespread application
in the fast-food and quick serve services industry. Figures 1 through 13, and 15, illustrate one embodiment of the present
invention.

[0020] As seen in Figure 1, automatic broiler 10 generally comprises door/loader assembly 60, food holding pan 25, discharge
slide 28, control display 243 and control keypad 242. The same view is seen in Figure 2, with the addition of discharge slide hood
29.

[0021] Turning now to Figures 3 and 4, a chassis 20 is shown supporting a conveyorized cooking surface 22. A lower heat
source 46 positioned below the conveyorized cooking surface 22 and an upper heat source 146 positioned above the
conveyorized cooking surface 22. A discharge slide 28 is adjacent and below the upper surface 23 of the conveyorized cooking
surface 22 to receive food products discharged from the conveyorized cooking surface 22 and directs such food products to
holding pans.

[0022] Preferably conveyorized cooking surface 22 is suitable for broiling various food products and more preferably is suitable
for flame broiling various food products. Conveyorized cooking surface 22 may be sized to receive multiple rows of similar food
products to facilitate batch cooking of those food products. Conveyorized cooking surface 22 preferably remains stationary during
cooking and only advances the food product once the cooking or broiling process is completed. Upon discharge of the food
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product from the conveyorized cooking surface 22 the conveyorized cooking surface 22 stops movement until the completion of
the cooking process for the next batch of food products.

[0023] In another embodiment conveyorized cooking surface 22 remains stationary during insertion of the food products, and
after insertion is adjusted, forward or backward, in order to facilitate best alignment of heating elements to food product. This
alignment will both facilitate uniform cooking and increase thermal efficiency. In this embodiment, alignment is facilitated by a
control mechanism as further described below. Preferably, in this embodiment, after initial lateral movement is complete, the
conveyorized cooking surface remains stationary during cooking and only advances the food product once the cooking or broiling
process is completed. Upon discharge of the food product from the conveyorized cooking surface 22 the conveyorized cooking
surface 22 stops movement until the completion of the cooking process for the next batch of food products.

[0024] In yet another embodiment conveyorized cooking surface 22 remains stationary during insertion of the food products, and
after insertion is reciprocated during the cooking process in order to facilitate a more uniform cooking of the food products. In this
embodiment, reciprocation is facilitated by a control mechanism as further described below. Upon completion of the cooking cycle,
the reciprocation is stopped. Subsequently, the conveyorized cooking surface advances the food product, discharging it once the
cooking or broiling process is completed. Upon discharge of the food product from the conveyorized cooking surface 22 the
conveyorized cooking surface 22 stops movement until the completion of the next batch of food products.

[0025] Lower heat source 46 is preferably a gas burner for flame broiling food products but may also include other suitable
means for broiling products known in the art, such as electric heating elements. Lower heat source 46 is preferably arranged to
radiate thermal energy directly to the food products positioned on conveyorized cooking surface 22 so as to uniformly broil the
various food products without creating hot spots, cold spots, uneven charring or inconsistency between individual food products
of a particular batch. In one embodiment, a plurality of elongated gas burners extend along the length of the broiler, are arranged
in parallel, and are disposed underneath conveyorized cooking surface 22. In another embodiment, only one lower burner is
disposed underneath conveyorized cooking surface 22. As the skilled artisan will appreciate, various types of different burners
can be used including, by way of example and not limitation, atmospheric-type burners, power assist type burners, induced draft
burners, primary air induced burners or premix burners.

[0026] As seen in Figure 4, a flame arrestor 30 may be incorporated between the conveyorized cooking surface 22 and the lower
heat source 46. Chassis 20 may incorporate drawer receivers 32, tray supports, tabs or other support mechanisms to support
flame arrestor 30. The flame arrestor further protects the food products from flame flare-ups resulting from grease, juices, and
other renderings coming from the food products as they cook and falling onto the lower heat source 46. Flame arrestor 30 is
preferably similar to the flame arrestor disclosed in U.S. Patent No. 5,727,451, incorporated herein by reference, and comprises a
plurality of perforated sheets of low thermal mass and relatively thin construction, and having an open area between
approximately 25% and 75% of the total sheet area. The perforated sheets are positioned below the areas of conveyorized
cooking surface 22 intended to receive batches of food products. As fat is rendered from the broiling food product, it falls to the
perforated sheet to be vaporized and quickly and cleanly burn prior to pyrolization.

[0027] The upper heat source 146 preferably directly radiates infrared (IR) energy to the food products according to a
predetermined cycle associated with a particular food product. By cycling the intensity of the IR emissions from upper heat source
146, exact cooking profiles can be established to quickly adapt the automatic broiler between batches of various food products,
such as beef patties and chicken cutlets. The cyclic IR emissions of upper heat source 146 may vary from an on-off cycle to a
cycle of low intensity interrupted by periods of high intensity IR emissions or a cycle of high intensity IR emissions interrupted by
periods of low intensity IR emissions, or any combination thereof. Such cycles and their duration are ideally optimized for the
particular type of food product and batch size to be broiled in the automatic broiler 10, thereby establishing the cooking profile of
the desired food product.

[0028] Upper heat source 146 is most preferably arranged to include two or more longitudinal IR emitting heating elements
arranged parallel to each other, but could include a single IR emitting heating element. The heating elements 157 preferably
extend between side panels 14 and 15 and are disposed above conveyorized cooking surface 22. The preferable distance
between the heat elements and the conveyorized cooking surface 22 is in the range of 2-6 inches, most preferably 3 inches. IR
emitting heating elements 157 are spaced apart sufficiently to provide for ventilation of combustion gases from lower heat source
46 and cooking fumes coming from the food products on conveyorized cooking surface 22, venting through passage 158. As the
skilled artisan will appreciate, like the lower heat source, various types of different burners can be used with upper heat source
146 including, by way of example and not limitation, atmospheric-type burners, power assist type burners, induced draft burners,
primary air induced burners or premix burners. Also like the lower heat source, the upper heat source may be electric.

[0029] As seen in Figure 5, to further increase efficiencies, the automatic broiler 10 maybe enclosed by an insulated housing 12
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comprising a front panel 13, a right side panel 14, a left side panel 15, a top panel 16, a bottom panel 17, and a back panel 18.
The combination of the aforementioned panels creates a closed or semi-closed environment, greatly reducing thermal losses to
the surrounding environment and providing for greater control of temperatures at the cooking surface. Enclosing the automatic
broiler also helps control the kitchen temperature by preventing heat from escaping from the broiler to the kitchen environment.

[0030] In a preferred embodiment front panel 13 includes a first opening (load opening) 19 through which batches of the food
product are loaded onto the conveyorized cooking surface 22. Left side panel 15 also preferably includes a second opening
(discharge opening) 20, best seen in Figure 1, through which the batches of food products are discharged from the conveyorized
cooking surface 22 to discharge slide 28. It should be noted that first opening 19 may also be incorporated into the left side panel
15, right side panel 14 or the back panel 18. In the embodiment depicted in Figures 2-4 the front panel 13 is configured to receive
door/loader assembly 60 such that when door loader assembly 60 is opened batches of food product may be loaded onto the
conveyorized cooking surface 22 and when door assembly 60 is closed front panel 13 substantially prevents the loss of thermal
energy through first opening 19.

[0031] In general, the door/loader assembly 60 has five general characteristics. First, it allows for the quick and efficient insertion
of a complete or partial batch of food products into the cooking chamber. Second, it locates the product quickly and accurately
within the heating chamber. Third, it folds up and out of the way during the cooking process. Fourth, it seals the cooking chamber
in order to ensure uniform heat distribution inside the cooking chamber and to increase thermal efficiencies. Fifth, it is removable
without the aid of tools to facilitate cleaning and repair.

[0032] As seen in Figures 5-7, in one embodiment, door/loader assembly 60 preferably comprises sliding top shelf 61 and a
bottom shelf 62. Sliding top shelf 61 comprises sliding support tray 65 and stopper arm 83. In operation the door/loader assembly
60 is placed in a horizontal loading position. There, the operator places the batch of food product on to the sliding support tray
65. Once fully loaded, the operator slides support tray 65 and stopper arm 63 until the entire support tray 65, and thus food
products, are inserted completely into the cooking chamber. Next, the sliding support tray 65 is removed while simultaneously
holding the stopper arm 63 in place flush against panel 13, thus facilitating the removal of the food products from the support tray
65 and onto the conveyor cooking surface 22. Finally, the stopper arm 63 slides back to its original position as shown in Figure 4.
Door/loader assembly 60 mounts to the front panel 13 at attachment points 64, which are configured to allow for the door/loader
assembly to be manipulated from a horizontal, open loading position to a closed or partially closed cooking position. Additionally,
the door/loader assembly may include a mechanism, such as slats or rails on support tray 65 for ensuring that the loaded batch
of food products maintain proper positioning on the conveyorized cooking surface.

[0033] It should also be noted that in another embodiment the door/loader assembly of the present invention may include an
automatic loading mechanism whereby the loading of the food product is synchronized with the cooking process and the
discharge of the cooked product.

[0034] Right side panel 14 is preferably arranged to receive and house various supply, return and control lines to the automatic
broiler, including gas, electric, and control systems. Top panel 16 is preferably arranged to provide for ventilation of combustion
gases and cooking fumes. Back panel 18 is preferably arranged to provide for easy removal to facilitate maintenance and
cleaning. Bottom panel 17 provides a foundation upon which chassis 20 rests.

[0035] As best seen in Figures 1, 4, 6-8, 10 and 11, left side panel 15 is preferably arranged to receive inclined discharge slide
28 and rendering collection bin 24 positioned below discharge slide 28. As previously mentioned discharge slide 28 is preferably
slightly below the discharge point 32 of conveyorized cooking surface 22. This arrangement allows for the food product to tip
downwardly toward the discharge slide allowing grease, juices, or other renderings on the surface of the food product to spill onto
the discharge slide and eventually collect in the renderings collection bin 24. Discharge slide 28 may include perforations, slits, or
grooves to allow the renderings to pass through the discharge slide 28 and into the collection bin 24. The exact slope of
discharge slide 28 may also be optimized to the particular food products anticipated during operation to ensure proper discharge
and removal of renderings.

[0036] Removable food holding pan 25 is preferably positioned adjacent the lower side of the discharge slide 28 and is
supported by pan supporting member 27. Holding pan supporting member 27 may be a simple shelf or a standard mount
compatible with holding pan 25. Preferably discharge holding pan 25 is compatible with other kitchen appliances such as holding
cabinets, steam cabinets, and product assembly cabinets to minimize the need to transfer the broiled food products between
trays, as well as minimize exposure of the broiled food product to uncontrolled environmental conditions.

[0037] The automatic broiler 10 includes a control mechanism 200 for controlling operation of the automatic broiler 10.
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Preferably, the control mechanism 200 has an operator input device, which in one embodiment, comprises a keypad 242 and a
display 243 to selectively allow the operator to interact with the control mechanism to input various cooking profiles and/or to
select various cooking profiles facilitating control of the broiling environment, such as burner level, temperature, griling time, and
discharge speed. Alternatively the operator input may include dials, switches and the like known to those in the art. For example,
rotatably mounted control dials mounted on the front panel 13 and movable in a push-and-turn fashion to any user-selected
positions may permit operator input to the control mechanism 200. The control mechanism 200 may also include associated
indicator lights (not shown in Figs. 1-14) and/or display 243 to inform an operator of the selected cooking profile, the status of the
automatic broiler, and the condition of the food product within the automatic broiler.

[0038] Figure 15 illustrates a preferred embodiment of the control unit 200 comprising a program key set operator input device
502, a multi-digit alpha-numeric display device 504, and a plurality of product keys 506. Additionally, a plurality of multi-colored
information indicator lights 508 correspond to and are adjacent to, or incorporated with, the product keys 506.

[0039] In a preferred embodiment, upon initial activation of the broiler, the control unit 200 senses the temperature inside the
broiler cavity, compares that temperature to the pre-heat set temperature, and initiates one of two pre-heat cycles. The pre-heat
set temperature is preferably set to 150 °C (300 °F).

[0040] If measured broiler cavity temperature is lower than the pre-heat set temperature, then the control unit 200 activates the
lower heat source. In this scenario, the pre-heat cycle is complete when the controller 200 cycles off the lower heat source for the
first time, plus an addition elapse of time, preferably 10 minutes. If measured broiler cavity temperature is higher than the pre-
heat set temperature, then the control unit 200 continues to measure the cavity temperature, but does not activate the lower heat
sources until the measured broiler cavity temperature is lower than the pre-heat set temperature. In this scenario, the pre-heat
cycle is complete when the controller 200 cycles off the lower heat source for the first time.

[0041] In either case, control unit 200 controls the lower heat source, and any required cycle, in order to achieve and maintain
the temperature of broiler cavity. In a preferred embodiment, once the broiler cavity reaches a predetermined temperature, the
control unit 200 activates the upper heat source. Upper heat source will remain active during the pre-heat cycle.

[0042] Additionally, during the pre-heat cycle, the control unit 200 prevents the user from loading the broiler or starting a cooking
cycle. The digital display device 504 will display a predetermined message and a LED indicator will indicating that the broiler
cannot be loaded during this cycle. In addition, the controller 200 will indicate a pre-heat status by illuminating indicator lights 508
in a predetermined selection of color and pattern. The digital display device 504 will display a predetermined message indicating
the broiler status once pre-heat cycle is complete. In a preferred embodiment, the broiler control unit 200 may be programmed
during the pre-heat cycle in order to maximize efficiency. When the broiler satisfies a set of pre-established conditions signaling
the completion of the pre heat phase, such as those described above, the pre-heat cycle is complete and controller initiates the
next cycle, an idle cycle.

[0043] Once, pre-heating is complete, the control system will maintain the broiler in a ready position, or idle cycle. During the idle
cycle, the controller 200 maintains the broiler cavity at a set temperature, the idle set temperature. In a preferred embodiment, the
idle set temperature is the same as the pre-heat set temperature. Once the controller 200 initiates the idle cycle, the lower heat
source 46 will shut off, if not already off, while the upper heat source 146 remains activated. In this idle cycle, the controller 200
monitors the broiler cavity temperature. If the oven cools to a programmed lower temperature limit, the lower heat source 46 will
cycle on and off to maintain the temperature cavity at the idle set temperature. Oven status in the idle cycle will be indicated by
illuminating indicator lights 508 in a predetermined selection of color and pattern, such as "READY" or "RDY," different from that
of the pre heat cycle.

[0044] From the idle cycle, the user can enter the cook cycle. During the cooking cycle, the controller 200 will cycle the upper
heat source 146 through a pre-defined profile and will control the cavity temperature by cycling the lower heat source 46 on and
off. Upon completion of the cook cycle, the controller 200 activates the conveyorized cooking surface in order to unload the
cooked product. In a preferred embodiment, the controller 200 will activate an audible alarm upon completion of the cook cycle.

[0045] Selecting a desired cooking profile for a cook cycle is accomplished by pressing the desired product key 506. Operator
choice is confirmed by the illumination of the corresponding indicator light 508 in a predetermined color while the remaining
indicator lights remain unlit. As the broiler is executing the pre-programmed cooking profile, the indicator light corresponding to
the selected cooking profile will indicate the broiler's cooking status by illuminating in a predetermined fashion, such as by
flashing. Additionally, the display device will alternatingly display a predetermined message corresponding to the cooking profile
chosen, and the remaining time required for the broiler to complete the cooking cycle. Completion of the cooking cycle is
indicated by the countdown times on the display device 504 indicating zero time remaining. An audible alarm will sound at the
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completion of the cooking cycle. Upon completion of the cooking cycle, the conveyorized cooking surface 22 will index a
predetermined distance to unload the cooked food product. During the unload procedure, the display device 504 will continue to
indicate zero time remaining. Concurrently, the indicator light 508 associated with the selected cooking cycle will remain
illuminated but in a distinctive pattern to differentiate between the cooking cycle and the unload procedure. All other indicator
lights 508 will remain unlit. When the unload procedure is complete, indicated by the completion of the index of the conveyorized
cooking surface 22, the broiler assumes an idle status with appropriate displays.

[0046] In preferred embodiments, the control unit or mechanism 200 has three main, programmable functions. First, the control
unit 200 acts to control the cooking profile for a particular product-the recipe function. As described in more detail below, the
cooking profile consists of a regular or irregular sequence of upper heat source on-times and off-times. Second, the control unit
200 acts to control the underlying system parameters. Third, the control unit 200 keeps track of statistical data.

[0047] With respect to the second programmable function, the control unit 200 acts to control the underlying system parameters.
In a preferred embodiment, the control unit controls the following: (1) Idle Temperature Parameter; (2) Offset Parameter; (3) °F or
°C Parameter; (4) Chain Drive Time Parameter; (5) Over Temperature Alarm; (6) Under Temperature Alarm; (7) Temperature
Hysterisis; (8) Audible alarm/Disable; and (9) Preheat IR Temperature.

[0048] The Idle Temperature Parameter is the set-point temperature for the broiler during the preheat and idle cycles.
Preferably, the temperature will be from 260 to 480 °C (500 to 900 °F), most preferably 360 °C (680°F).

[0049] The Offset Parameter specifies a difference between the measured temperature and the displayed temperature. A
positive offset parameter means that the displayed temperature will be below the measured temperature by the offset parameter.
A negative offset parameter means that the displayed temperature will be above the measured temperature by the offset
parameter. Preferably, the offset parameter will be set between -56 to +56 °C (-100 to +100 °F), most preferably 0 °C (0 °F).

[0050] °F or °C Parameter acts to change the temperature displayed between Fahrenheit (F) and Celsius (C). Preferably, the
default on this parameter is Fahrenheit (F).

[0051] The Chain Drive Time Parameter defines the amount of time required to drive the chain to the conveyorized cooking
surface a set amount, preferably half a complete rotation. Preferably, this parameter is set between 1 to 10 seconds, most
preferably 6 seconds.

[0052] The Over Temperature Alarm parameter is the temperature above the set-point at which an over temperature alarm will
occur. Preferably, this is set between 0 to 111 °C (200 °F), most preferably 111 °C (200 °F).

[0053] The Under Temperature Alarm parameter is the temperature below the set-point at which an under temperature alarm will
occur. Preferably, this is set to between 0 to 111 °C (200 °F), most preferably 56 °C (100 °F).

[0054] The control will have an ON-Off type control. The control will cycle the temperature output off at the set point temperature
and will cycle it back on at a set number of degrees below the set point temperature. That set number of degrees, preferably 6 °C
(10 °F), is defined as the Temperature Hysterisis. In a preferred embodiment, it will be set between 1 and 28 °C (2 to 50 °F), most
preferably 1 °C (2 °F).

[0055] The Audible alarm/Disable allows the controller the ability to turn off the audible alarm. With the buzzer turned off, the
buzzer will still sound for temperature sensor and ignition faults.

[0056] The Preheat IR Temperature is the temperature at which the IR burner comes on during the Preheat cycle. Preferably,
this will be set between 150 to 480 °C (301 to 900 °F), most preferably 260 °C (500 °F).

[0057] With respect to the third programmable function, the control unit 200 keeps track of statistical data. In a preferred
embodiment, the control unit 200 keeps track of the following:

¢ Product Counts-Keeps track of the number of times that a product has been run.

¢ Run Time-Keeps track of the number of hours that the broiler has been under power.

¢ IR Ignition Attempts-Keeps track of the number of times that the control supplies an output signal for the IR burners.

¢ R Initialization Failures-Keeps track of the number of times that the control has detected a difference in the output and
input signals for the IR burners during the pre-heating cycle.

¢ IR Failures During Cook-Keeps track of the number of times that the control has detected a difference in the output and
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input signals for the IR burners during the cooking cycle.

¢ IR Failures During all Other Modes-Keeps track of the number of times that the control has detected a difference in the
output and input signals for the IR burners during periods not covered in IR Initialization Failures and IR Failures During
Cook.

¢ IR Gas Lockout Failures-Keeps track of the number of times that the control has had a GAS fault related to the IR burners.

o Lower Burner Ignition Attempts-heeps track of the number of times that the control supplies an output signal for the lower
burners.

o Lower Burner Initialization Failures ("Lblf")-Keeps track of the number of times that the control has detected a difference in
the output and input signals for the lower burners during the pre-heating cycle.

o Lower Burner Failures During Cook ("LbCf")-Keeps track of the number of times that the control has detected a difference
in the output and input signals for the lower burners during the cooking cycle.

e Lower Burner Failures All Other Modes-Keeps track of the number of times that the control has detected a difference in the
output and input signals for the lower burners during periods not covered in Lblf and LbCf.

o Lower Burner Gas Lockout Failures-Keeps track of the number of times that the control has had a GAS fault related to the
Lower burner.

[0058] In a preferred embodiment, the control unit 200 is designed to detect various broiler function faults and provides the
ability to diagnose and correct these faults. For example, the control unit 200 preferably detects temperature faults, temperature
sensor faults, and ignition faults. When the controller detects such faults, the display will show a unique fault identifier. The faults
preferably include four main categories.

[0059] The first is an over temperature fault. An over temperature fault occurs when the control unit senses that the measured
temperature is a set number of degrees above the idle set temperature for a set number of continuous seconds. Preferably, this
temperature is set to 56 °C (100 °F) above the idle set temperature and the set number of seconds is set to 30. Preferably, this
fault will not be checked during the cook cycle. In a preferred embodiment, when this condition is detected: (1) the display will
show "HI" or a similar unique fault indicator; (2) the control will allow the user to load or start a cook cycle; and (3) the lower burner
output will stay off until the measured temperature is reduced to the Idle set point or a cook is initiated. Preferably, this fault will
self-clear when the temperature is reduced.

[0060] The second is an under temperature fault. An under temperature fault occurs when the control senses that the unit is a
set number of degrees than the idle set temperature for a set number of continuous seconds, preferably 30. Preferably, this fault
will be checked during idle and cook cycles. In a preferred embodiment, when this condition is detected during the idle mode: (1)
the display will show "LO" or a similar unique fault indicator and (2) the control will not allow the user to load or start a cook cycle.
This fault will self-clear when the temperature is increased. In a preferred embodiment, when this condition is detected during the
cook cycle the control will continue cooking normally and then sound an alarm at the end of the cook. Preferably, this alarm will
consist of an audible and a visible alarm. This alarm will continue past the end of the cook and chain rotation and will need to be
cancelled by the operator by pressing any key.

[0061] The third is a sensor failure. A sensor failure occurs when the control senses a short circuit or open circuit in the sensor
circuit. Preferably, the control will have a set delay, most preferably 10 seconds, before it indicates or reacts to a probe error.
When this condition is detected the display will show "PROB" or a similar unique fault indicator and an alarm will sound. The upper
and lower gas valve outputs will be shut down unless the unit is in the middle of a cook cycle. If the unit is in the middle of a cook
cycle, the control will continue cooking normally and then sound an alarm at the end of the cook cycle.

[0062] The fourth is an ignition fault. Here, the control will compare an input signal from the ignition control module to the
corresponding ignition control output. With respect to an ignition fault, if the broiler is in the pre-heat cycle, the control will look for
a difference in either the IR or lower signals that last for more than a set time, preferably 15 continuous seconds. On the first
occurrence the control will cycle the burner output that has the fault (i.e. IR or lower burner output) by cycling output off for a set
time, preferably 4 seconds, and then back on. If the control detects a second occurrence on the same burner within 5 minutes of
the first occurrence the control will: (1) sound an alarm and (2) shut down both gas valve outputs. If the broiler is in the idle mode,
the control will look for a difference in either the IR or lower signals that last for more than at set time, preferably 15 continuous
seconds. On the first occurrence the control will cycle the burner output that has the fault (i.e. IR or lower burner output) off for a
set time, preferably 4 seconds, and then back on. If the control detects a second occurrence on the same burner within a set
time, preferably 5 minutes, of the first occurrence the control will: (1) sound an alarm and (2) shut down the gas valve output that
is related to the fault condition. If the broiler is in a cook cycle, when the control detects a difference in either the upper or lower
signals the control will immediately stop the cook time countdown whenever there is a difference in these signals (ignoring the
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delay for ignition module initialization). The control will allow the time countdown to be stopped for a maximum of 5 minutes. After 5
minutes the control will proceed with the countdown normally. The control will continue cooking normally and then sound an alarm
at the end of the cook.

[0063] The control mechanism 200 is used to input and select a desired cooking profile and control the operation and
environment of the automatic broiler. The control mechanism 200 is operable to vary the amount of radiant heat as needed to
properly cook, and preferably broil, the desired food product. In one embodiment, the control mechanism comprises suitable timer
and duty cycle controls to control the length of the duty-cycle of the upper heat source 146, the term "duty cycle" meaning the
ratio of upper heat source on-time (activated) to upper heat source on-time plus off-time (deactivated). Additionally, the control
mechanism 200 controls the operation and movement of the conveyor cooking surface 23, providing control for any initial forward
or backward movement to facilitate alignment of the food products with the heating elements and/or the final operation and thus
discharge of the cooked food products. The control mechanism 200 uses a suitable microprocessor and appropriate software to
control the conveyorized cooking surface as well as relays 248 (Fig. 13) that activate the upper heat sources 146. Upper heat
sources will be activated and deactivated in different ways, depending on their configuration. As the skilled artisan would readily
appreciate, electric heating elements could for example, be activated and deactivated by controlling the power to the heating
circuit. Gas burners could be activated or deactivated by controlling electronic solenoid valves. In accordance with the present
invention, other heating elements may be controlled in other ways known in the art.

[0064] Figure 12 illustrates an embodiment in which the heat source 146 is successively activated and deactivated in a
controlled, periodic sequence or duty cycle, indicated at G, to vary the amount of radiant heat as needed to properly cook, and,
preferably broil, the desired food product. In this particular embodiment, each duty cycle G comprises a heating interval E during
which time the heat source 146 is activated followed by interval F during which time the heat source is deactivated. The intensity
and duration of the periodic cycles of infrared emission from the upper heat source 146, are determined empirically and will
depend on the desired batch of food product to be broiled.

[0065] In other embodiments, the periodic duty cycle function is replaced with a pre-programmed irregular sequence of upper
heat source on-times and off-times. Figure 13 is an example of such a pre-programmed irregular sequence. Figure 13 illustrates
an embodiment in which the heat source 146 is successively activated and deactivated in a controlled, pre-programmed irregular
sequence to vary the amount of radiant heat as needed to properly cook, and preferably broil, the desired food product. In this
particular embodiment, A and C represent length of on time for the top IR heating element or elements, while B and D represent
length of off time for the top IR heating element or elements. E is the sum of all on and off times in the cooking program. A, B, C,
and D can be programmed to any length of time and additional off or on periods can be added. In these embodiments, an
irregular sequence, as opposed to the periodic duty cycle, is used to vary the amount of radiant heat as needed to properly cook,
and preferably broil, the desired food product. The intensity and duration of the irregular sequence of infrared emission from the
upper heat source 146, is determined empirically and will depend on the desired batch of food product to be broiled.

[0066] Figure 13 is a simplified schematic of a portion of one embodiment of an oven control circuit 240 that is controlled by the
control mechanism 200. The circuit 240 operates upper heat source 146 of the automatic broiler 10. In the embodiment shown in
Figure 13, the circuit 240 operates solenoids 246. When energized, solenoids 246 open a gas flow valve thus controlling the flow
of gas to the upper heat source. Other embodiments could use other heating control mechanisms well known in the art, such as
energizing conventional relays. Using a keypad 242 and a display 243, or other suitable operator input device, the control
mechanism 200 can be programmed to control the heat upper heat sources 146 according to the selected cooking profile for the
desired food product. Similarly, control mechanism 200 may also control the lower heat source 46 and the conveyorized cooking
surface 22, although in a preferred embodiment, lower heat source provides a continuous uniform heat to the conveyorized
cooking surface 22 rather than cycling through duty cycles. In one embodiment the conveyorized cooking surface 22 remains
motionless during loading and broiling and only advances to discharge the batch of food product after the food product has
completed cooking. In another embodiment the conveyorized cooking surface 22 may be initially laterally adjusted (forward or
backward) to facilitate product cooking uniformity and prevent thermal inefficiency by ensuring the most direct IR heat is applied to
the food products.

[0067] In use, a preferred embodiment of the present invention stores a cooking profile, or recipe, in the automatic control unit
200 which establishes cooking temperatures, thermal output for the lower heating source 46 and the upper heat source 146, the
period, intensity and duration of the cycles of infrared emission from the upper heat source 146, and the activation of the
conveyorized cooking surface 22. An operator selects a stored cooking profile depending on the desired batch of food product to
be broiled. The food product is then positioned on the door/loader assembly 60 and door/loader assembly 60 is loaded through
the first opening 19 and the batch of food product is deposited on the conveyorized cooking surface. Preferably, the conveyorized
cooking surface is stationary during loading and cooking. The operator then removes door/loader assembly 60 from the first
opening 19 and places door/loader assembly in the closed position to improve thermal efficiency of the broiler and prevent
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thermal losses through front opening 19.

[0068] Additionally, the automatic control unit 200 in a preferred embodiment can comprise an interface to allow cooking profiles
and operating software to be downloaded to the control unit 200 from an external source. A preferred embodiment may comprise
a storage device to maintain operating data, electro-mechanical data, and fault information for uploading through the same
interface.

[0069] Preferably lower heat source 46 provides continuous heat to the batch of food-product on the conveyorized cooking
surface 22. Alternatively, the intensity of the heat emitted from lower heat source 46 may be varied according to the particular
food product to be broiled and the size of the batch. Upper heat source 146, however, preferably pulses or cycles through
periods of high intensity infrared emission and low intensity infrared emission depending on the selected cooking profile. The
cyclic IR emissions of upper heat source 146 may vary from an on-off cycle to a cycle of low intensity interrupted by periods of
high intensity IR emissions or a cycle of high intensity IR emissions interrupted by periods of low intensity IR emissions, or any
combination thereof. Such cycles and their duration are ideally optimized for the particular type of food product and batch size to
be broiled in the automatic broiler 10, thereby establishing the cooking profile of the desired food product.

[0070] When the period of cycles from the upper heat source has finished the batch of food products are completely cooked and
ready for discharge. The conveyorized cooking surface then activates and advances the batch of food product toward discharge
end 32. The food product upon reaching discharge end 32 is tipped downwardly toward the discharge slide 28 allowing any
grease, juices, or other renderings on the surface of the food product to spill onto the discharge slide 28 and eventually collect in
the renderings collection bin 24. The food product then slides down the discharge slide and into the holding pan 25.

[0071] Although the invention has been shown and described above with reference to certain preferred embodiments, it will be
readily appreciated by those of ordinary skill in the art that various changes and modifications may be made therein, without
departing from the scope of the appended claims.
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Patentkrav

1. Automatisk stegeovn (10) til portionsvis tilberedning, omfattende:

en tilberedningsoverflade (22), der bevaeger sig;

et stegeovnskammer;

en nedre varmekilde (46), der er anbragt under tilberedningsoverfladen (22),
der beveeger sig;

en ovre varmekilde (146), der er anbragt over tilberedningsoverfladen (22),
der beveeger sig;

en styremekanisme (200) til:

selektivt at gemme flere tilberedningsprofiler til fodevareprodukter;

at bestemme en cyklisk status for den automatiske stegeovn (10) som en af
en forvarmningscyklus, en tomgangscyklus og en tilberedningscyklus, hvor
styremekanismen (200) under forvarmningscyklussen registrerer en tempera-
tur inden i stegeovnskammeret, styrer den nedre varmekilde (46) til at fort-
saette for at f& stegeovnskammertemperaturen op til en indstillet forvarm-
ningstemperatur eller til at standse for at lade stegeovnskammertemperatu-
ren kale ned til den indstillede forvarmningstemperatur, og aktiverer den gvre
varmekilde (146), nar stegeovnskammertemperaturen nar en forudbestemt
temperatur,

styremekanismen (200) under tomgangscyklussen styrer den nedre varme-
kilde (46) for at holde stegeovnskammertemperaturen ved en indstillet tom-
gangstemperatur og lader den automatiske stegeovn (10) na tilberednings-
cyklussen, og

styremekanismen (200) under tilberedningscyklussen uafhaengigt regulerer
stegeovnskammertemperaturen ved at til- og frakoble den nedre varmekilde
(46) og regulerer varmeoutputtet fra den ovre varmekilde (146) afhaengigt af
den valgte tilberedningsprofil;

at styre underliggende systemparametre af den automatiske stegeovn (10),
09

at udlede portionen af fodevareprodukter i henhold til den valgte tilbered-

ningsprofil ved at aktivere tilberedningsoverfladen (22), der bevaeger sig;
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kendetegnet ved, at:

styremekanismen (200) er konfigureret til at forhindre en bruger i at fylde en
portion fadevareprodukter pa tilberedningsoverfladen (22), der bevaeger sig,
og starte tilberedningscyklussen, nar cyklusstatussen er forvarmningscyklus-

sen.

2. Automatisk stegeovn (10) ifalge krav 1, hvor den gvre varmekilde (146) er
anbragt i mindst to langsgaende varmeelementer (157) med et aftraek (158)
imellem hver raekke varmeelementer (157) for at tilvejebringe ventilation af

gasser.

3. Automatisk stegeovn (10) ifelge krav 1, hvor den nedre varmekilde (46)
har en aben flamme, og der eventuelt er en flammefanger (30) over den ned-

re varmekilde (46) men under tilberedningsoverfladen (22), der beveeger sig.

4. Automatisk stegeovn (10) ifelge krav 3, hvor den nedre varmekilde (46)

omfatter mindst to langsgaende varmeelementer.

5. Automatisk stegeovn (10) ifglge krav 1, endvidere omfattende:

et isoleret hus (12), der omgiver tilberedningsoverfladen (22), der bevaeger
sig, og varmekilder (46, 146);

en pafyldningsabning (19) i det isolerede hus (12) til at fylde portioner af fg-
devareprodukter p3 tilberedningsoverfladen (22), der bevaeger sig; 0g

en udledningséabning (20) i det isolerede hus (12) til udledning af portioner af
fodevareprodukter fra tilberedningsoverfladen (22), der beveeger sig, ved
fuldforelse af den valgte tilberedningsprofil,

hvor det isolerede hus (12) eventuelt endvidere omfatter:

en isoleret frontvaeg (13) med en abning (19) til at fylde portioner af fadeva-
reprodukter pé tilberedningsoverfladen (22), der beveeger sig;

en isoleret bagveeg (18);
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en isoleret bundvaeg (17), hvor bundvaeggen (17) er indrettet til at modtage
afsmeltninger fra de stegte fodevareprodukter pa tilberedningsoverfladen
(22), der bevaeger sig;

en isoleret topflade (16), der er indrettet til at tilvejebringe ventilation af gas-
ser; 0g

isolerede sidevaegge (14, 15), hvor mindst en af sideveeggene (14, 15) har
en &bning (20) til udledning af portioner af fodevareprodukter fra tilbered-
ningsoverfladen (22), der bevaeger sig, ved fuldferelse af den valgte tilbered-

ningsprofil.

6. Automatisk stegeovn (10) ifelge krav 5, endvidere omfattende en integre-
ret der/pafyldningsenhed (60) til automatisk pafyldning af portioner af fodeva-
reprodukter pa tilberedningsoverfladen (22), der bevaeger sig gennem en
abning (19) i det isolerede hus (12), hvor dar/pafyldningsenheden (60) mini-
merer varmetab fra det isolerede hus (12) efter portionen af fedevareproduk-

ter er blevet fyldt pa.

7. Automatisk stegeovn (10) ifglge krav 6, endvidere omfattende et fodeva-
reproduktanbringelsesmiddel til at sikre, at den péafyldte portion af fedevare-
produkter forbliver i en korrekt position pa tilberedningsoverfladen (22), der

beveeger sig.

8. Automatisk stegeovn (10) ifalge krav 5, hvor udledningsédbningen (20) i det
isolerede hus (12) til udledning af portioner af fodevareprodukter omfatter en
udledningssliske (28) og en opsamlingspande (24) til opsamling af portionen
af fadevareprodukter efter udledning fra den kontinuerlige tiloeredningsover-
flade (22).

9. Automatisk stegeovn (10) ifalge krav 1, hvor styremekanismen (200):
omfatter et udvalg af forudbestemte tilberedningsprofiler til udvalgte fodeva-
reprodukter; eller
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kan aktivere de gvre (146) og nedre (46) varmeelementer uafhaengigt af hin-
anden; eller

tilvejebringer et udgangssignal, der angiver stegeovnens status.

10. Automatisk stegeovn (10) ifalge krav 1, hvor styremekanismen (200) er
indrettet til at:

styre underliggende systemparametre af stegeovnen (10), f.eks. valgt fra
gruppen bestaende af et tomgangstemperaturparameter, et offset-parameter,
et "°F- eller °C"-parameter, et keededrevtidsparameter, et for hgj-temperatur-
alarmparameter, et for lav-temperatur-alarmparameter, et temperaturhyste-
reseparameter, et hgrbart alarm-/frakoblingsparameter og et IR-
forvarmningstemperaturparameter; eller

indsamle og gemme statistisk data om stegeovnens (10) ydelse og driftsbe-
tingelser, f.eks. valgt fra gruppen bestdende af produktantal, udforelsestid,
IR-teendingsforsgg, IR-initialiseringsfejl, IR-fejl under tilberedningen, IR-fejl i
alle andre modi, IR-gasspeerrefejl, nedre braender-taendingsforsgg, nedre
braender-initialiseringsfejl, nedre breender-fejl under tilberedningen, nedre
breender-fejl i alle andre modi og nedre breender-gasspaerrefejl; eller
detektere forskellige stegeovnsfunktionsfejl, sasom mindst en af en for hoj-
temperatur-fejl, en for lav-temperatur-fejl, en sensorfejl eller en teendingsfejl,
og tilvejebringe en mulighed for at diagnosticere og automatisk korrigere fej-

lene eller afgive en hgrbar alarm.

11. Automatisk stegeovnssystem til portionstilberedning, omfattende:

en stegeovn (10), hvor stegeovnen omfatter:

et stegeovnskammer;

en tilberedningsoverflade (22), der bevaeger sig;

en nedre varmekilde (46); og

en gvre varmekilde (146), der er anbragt over tilberedningsoverfladen (22),
der beveeger sig; og

en styreenhed, hvor styreenheden omfatter:
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en memoryindretning til at gemme flere tilberedningsprofiler til fodevarepro-
dukter;

en temperatursensor til at leese en temperatur i stegeovnskammeret;

en brugerinputindretning (242, 243) til at veelge den gemte tilberedningsprofil
og betjene stegeovnen (10), omfattende:

en aktiveringskontakt til at aktivere stegeovnen (10); og

en cyklusstatusindikator (508), hvor stegeovnens (10) cyklusstatus af styre-
enheden bestemmes til at vaere en af en forvarmningscyklus, en tomgangs-
cyklus og en tilberedningscyklus, hvor forvarmningscyklussen starter ved
aktivering af stegeovnen (10), tomgangscyklussen starter, nar temperaturen i
stegeovnskammeret nar en forudbestemt temperatur, og tilberedningscyklus-
sen starter ved valg ved hjaelp af brugerinputindretningen (242, 243); og

en styremekanisme (200) til at regulere den nedre varmekilde (46) til at fa en
temperatur i stegeovnskammeret op til en indstillet forvarmningstemperatur,
nar den er i forvarmningscyklussen, til at styre den nedre varmekilde (46) til
at holde en temperatur i stegeovnskammeret, nar den er i tomgangscyklus-
sen, og til i henhold til den valgte tilberedningsprofil uafhaengigt at styre den
nedre varmekilde (46) til at holde en temperatur i stegeovnskammeret og
varmeoutputtet af den ovre varmekilde (146), nar den er i tilberedningscy-
klussen;

kendetegnet ved, at:

styremekanismen (200) er konfigureret til at forhindre en bruger i at fylde en
portion fodevareprodukter pa tilberedningsoverfladen (22), der beveeger sig,
og starte tilberedningscyklussen, nar cyklusstatussen er forvarmningscyklus-

sen.

12. Automatisk stegeovnssystem ifglge krav 11, hvor styreenheden er indret-
tet til at:

styre underliggende systemparametre af stegeovnen (10), f.eks. valgt fra
gruppen bestaende af et tomgangstemperaturparameter, et offset-parameter,
et "°F- eller °C"-parameter, et keededrevtidsparameter, et for hgj-temperatur-

alarmparameter, et for lav-temperatur-alarmparameter, et temperaturhyste-
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reseparameter, et harbart alarm-/frakoblingsparameter og et IR-
forvarmningstemperaturparameter; eller

indsamle og gemme statistisk data om stegeovnens ydelse og driftsbetingel-
ser, f.eks. valgt fra gruppen bestdende af produktantal, udferelsestid, IR-
teendingsforseg, IR-initialiseringsfejl, IR-fejl under tilberedningen, IR-fejl i alle
andre modi, IR-gasspeerrefejl, nedre braender-teendingsforseg, nedre breen-
der-initialiseringsfejl, nedre braender-fejl under tilberedningen, nedre braen-
der-fejl i alle andre modi og nedre braender-gasspeerrefejl; eller

detektere forskellige stegeovnsfunktionsfejl, sdsom mindst en af en for hgj-
temperatur-fejl, en for lav-temperatur-fejl, en sensorfejl eller en teendingsfejl,
og tilvejebringe en mulighed for at diagnosticere og automatisk korrigere fej-

lene eller afgive en hgrbar alarm.

13. Fremgangsmade til at stege portioner af fedevareprodukter i en automa-
tisk stegeovn (10), omfattende:

at gemme en valgbar tilberedningsprofil i en automatisk styremekanisme
(200);

at veelge en tilberedningsprofil;

at bestemme en cyklisk status for den automatiske stegeovn (10), hvor cy-
klusstatussen er valgt fra gruppen bestaende af en forvarmningscyklus, en
tomgangscyklus og en tilberedningscyklus;

at styre en nedre varmekilde (46) til at fa en stegeovnskammertemperatur op
tii en forudbestemt indstillet forvarmningstemperatur, nar den automatiske
stegeovn (10) aktiveres og seettes i forvarmningscyklussen;

at styre den nedre varmekilde (46) til at holde stegeovnskammertemperatu-
ren pa en indstillet tomgangstemperatur, nar den automatiske stegeovn (10)
er i tomgangscyklussen, nar den har néet den indstillede forvarmningstempe-
ratur,;

at fylde en portion fadevareprodukter pa en tilberedningsoverflade (22), der

beveaeger sig;
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at opvarme portionen af fodevareprodukter med en variabel, styrbart pulse-
rende gvre varmekilde (146), der er over tilberedningsoverfladen (22), der
beveaeger sig;

uafhaengigt at regulere varmeoutputtet fra den gvre varmekilde (146) og ste-
geovnskammertemperaturen ved styring af den nedre varmekilde (46) med
den automatiske styremekanisme (200) afhaengigt af den valgte tilbered-
ningsprofil; og

at udlede portionen af fgdevareprodukter fra tilberedningsoverfladen (22), der
beveeger sig, i henhold til den valgte tilberedningsprofil;

kendetegnet ved, at:

den automatiske styremekanisme (200) forhindrer en bruger i at fylde portio-
nen af fodevareprodukter pa tilberedningsoverfladen (22), der beveeger sig,
og starte tilberedningscyklussen, nar cyklusstatussen er forvarmningscyklus-

sen.

14. Fremgangsmade til automatisk at stege portioner af fadevareprodukter
ifglge krav 13, hvor trinnet med at pafylde portionen af fadevareprodukter

udfgres med en automatisk pafyldningspositioneringsindretning.

15. Fremgangsmade til automatisk at stege portioner af fadevareprodukter
ifolge krav 13, hvor trinnet med at udlede fadevareproduktet endvidere om-
fatter at udlede fodevareproduktet fra tilberedningsoverfladen (22), der be-
vaeger sig, pa en sliske (28) og fjerne en betydelig maengde af overskydende
afsmeltninger fra fodevareproduktet, for fadevareproduktet opsamles i en

opbevaringspande.

16. Fremgangsmade til automatisk at stege portioner af fegdevareprodukter
ifalge krav 13, hvor trinnet med at pafylde portionen af fadevareprodukter
endvidere omfatter at pafylde fadevareprodukterne gennem en abning (19) i
et isoleret hus (12), hvor det isolerede hus (12) omgiver tiloeredningsoverfla-

den (22), der beveeger sig, og den nedre varmekilde (46) og den gvre var-
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mekilde (146).
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FIG.4
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FIG.11
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