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Description
1. Field of the Disclosure

[0001] The present disclosure relates to a cooking de-
vice comprising a system and a method for reducing or
eliminating cross-contamination between food to be
cooked in a cooking device.

2. Background of the Disclosure

[0002] The use of a combisteamer (or cooking device)
for the cooking of food products in quick-service restau-
rants and other commercial cooking establishments for
processing food products has become very well- estab-
lished. Combisteamers are generally designed to cook
food products using heat, steam or a combination of heat
and steam, the specific combinations of which depend
upon the food product to be cooked. Combisteamers are
also generally designed with a plurality of levels for hold-
ing food carriers/trays, and are generally operated with
all levels fully occupied. Combisteamers are often used
to cook several different food products simultaneously.
The food product(s) can be loaded into and unloaded
from the combisteamer in either a "batch" or "rolling"
cooking process.

[0003] In a "batch" cooking process, in general, food
products that can be cooked at the same temperature
for approximately the same amount of time are placed in
the cooking device, cooked, and removed from the cook-
ing device when the cooking cycle (time duration/tem-
perature of a cooking program) is complete, usually at
about the same time. In the case of "batch" cooking proc-
esses, the possibility of cross-contamination of food
products being cooked is not of great concern because,
generally, the same or closely associated food products
are placed into and removed from the cooking device
substantially concurrently.

[0004] In a "rolling" cooking process, food product(s)
to be cooked and food product(s) that are finished cook-
ing are placed in and removed from the cooking device,
respectively, at different times and at different levels in
the cooking device, depending upon the availability of an
open or "free" carrier/tray level(s) in the cooking device
in which to place a carrier/tray holding food product to be
cooked. In a "rolling" cooking process, different food
products may be placed above or below food products
in various stages of a cooking cycle. For example, even
if several different food products have cooking cycles be-
gun at the same time (for example, bread, chicken and
roast beef), each will have a different removal time. This
leaves one or more carrier/tray levels in the cooking de-
vice likely to be "free" for accepting a new food product
to be cooked before others are done.

[0005] The "rolling" cooking process introduces a food
risk by what is known as cross-contamination. As can be
appreciated, in a "rolling" cooking process, loading a cold
food product to be cooked at a carrier/tray level in the
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cooking device above that of a food product already in
its cooking cycle can lead to food product condensates
(i.e., fluids) dripping from the food product on the upper
carrier/tray to food product on the lower carrier(s)/tray(s)
that is/are still in the process of cooking. In short, cross-
contamination will or may occur where fluid from a food
product on upper carrier/tray drips onto food product on
a lower carrier(s)/tray(s). Subsequent to fluids dripping
from an upper carrier/tray to a lower carrier(s)/tray(s), if
the "dripped-on" food product has a remaining cooking
time that is insufficient to kill or render harmless patho-
gens present in the dripped fluids, cross-contamination
may occur. An example of such a pathogen would be
salmonella in the fluid from a poultry product (such as
chicken) dripping onto a beef roast that will be removed
from the cooking device in a time period too short for the
cooking environment to kill the salmonella.

[0006] The above problem of cross-contamination was
recognized in patent application number WO
2011107085. This application purports to have solved
the issue of cross-contamination using sheet metal bar-
riers between cooking levels in the cooking device. Dis-
advantages of this solution are that additional hardware
for the cooking device, and/or additional handling of the
food products, may be necessary. Also, due to the use
of trays between the cooking levels may reduce space
for cooking trays, thus reducing the utilization of the cook-
ing device. WO 89 11066 A1 discloses a cooking oven
which includes an approximately spherical cooking
chamber, an aperture through a side of the approximately
spherical cooking chamber, an air outlet in an upper part
of the cooking chamber, an air inlet in the lower part of
the chamber, a ring of gas jets with a diversion deflected
to divert heated air to raise around an inner side of a
substantially spherical container so as to provide a cook-
ing effect on foods supported in an approximately central
position on the wire tray within the approximately spher-
ical chamber. US2013/302483 A1 also discloses a cook-
ing device.

[0007] As canbe seenfrom the above, although cross-
contamination has been recognized in food cooking, very
little attention has been paid to systems and methods for
the operation of a cooking device that can reduce or pre-
vent the possibility of cross-contamination. Indeed, sys-
tems and methods that simplify the recognition and re-
duction/prevention of cross-contamination for operators
of cooking devices are needed.

Summary of the Disclosure

[0008] It is an object of the present disclosure to pro-
vide a cooking device comprising a system and a method
of operating a cooking device that reduce/prevent the
possibility of cross-contamination between food products
to be cooked and those that are in the process of cooking
in the cooking device.

[0009] It is also an object of the present disclosure to
provide a cooking device comprising a system and a



3 EP 3 280 956 B1 4

method of operating a cooking device that reduce/pre-
vent the possibility of cross-contamination between food
products to be cooked and those that are cooking in the
cooking device by simplifying the recognition of the pos-
sibility of cross-contamination for operators of the cook-
ing device.

[0010] Is a further object of the present disclosure to
provide a cooking device comprising a system and a
method of operating a cooking device that reduce/pre-
vent the possibly of cross-contamination between food
product to be cooked and those that are cooking in the
cooking device by providing a warning to an operator of
the cooking device of the possibility of cross-contamina-
tion and/ or prevent an operator of the cooking device
from performing an activity that could lead to cross-con-
tamination.

[0011] Itis astill further object of the present disclosure
to providea cooking device comprising a system and a
method of operating a cooking device that reduce/pre-
vent the possibility of cross-contamination between food
products to be cooked and those that are cooking in the
cooking device that avoid the use of additional hardware
for the cooking device and/or additional handling of the
food products.

[0012] Asmentioned above, ina "rolling" cooking proc-
ess, cooked food products are removed at staggered
time intervals from different levels, making room for new
food products to be cooked. In general, as new food prod-
uct(s) is/are to be placed into the cooking device, (1) the
new food product that will be placed into the cooking de-
vice is identified and (2) the cooking cycle for the new
food productare provided/selected. Once the identity and
cooking cycle of the new food product are known, the
level at which the food product is to be placed needs to
be selected. This is where the possibility of cross-con-
tamination arises. The present disclosure provides for
the reduction or elimination of the possibility of cross-
contamination.

[0013] The solution of the above objects is achieved
by the features of the independent claims. The depend-
ent claims contain advantageous embodiments of the
cooking device comprising a system according to claim
1. According to the present disclosure, associated with
each food product is a parameter referred to herein as
"hygienic safe control time" ("HSCT"). The HSCT is a
time assigned to a food product to be cooked that indi-
cates the minimum remaining cooking time for a food
product cooking on levels below, preferably the level im-
mediately below, the selected level of the food product
to be cooked. For example, chicken may have an HSCT
of 6 minutes, hamburgers 4 minutes and roast beef 2
minutes, meaning that the food cooking at a level(s) be-
low the level where chicken is to be placed must have 6
minutes of cooking time remaining, below hamburgers 4
minutes and below roast beef 2 minutes. The HSCT is
not necessarily different for each food product to be
cooked. For example, the HSCT could be: (1) a fixed
value (e.g., the time for the food product having the long-
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est HSCT (i.e., chicken in the above example) and used
for every food product and/or cooking cycle/program
and/or recipe; (2) a specific, individual HSCT for each
recipe (e.g., food product to be cooked, prevailing oven
temperature, etc., as a script language in the recipe
name); (3) automatically calculated by the unit itself due
to the cooking cycle duration, and/or remaining time
and/or cooking temperature, and /or cooking algorithm
and/or specific used unit features (e.g., reduced fan
speed, reduced power or dehumidification); or (4) a spe-
cificand individual HSCT set for each productgroup (e.g.,
as a script language in the recipe name, for example

"poultry™).

Brief Description of the Drawings

[0014] Further features, advantages and details of the
present disclosure will become apparent from the follow-
ing description of the drawings in which:

Fig. 1 shows a schematically simplified front view of
a cooking device that can be used in the systems
and methods of the present disclosure;

Figs. 2, 3 and 4 show schematically simplified side
sectional views of different embodiments of a cook-
ing device that can be used in the systems and meth-
ods of the present disclosure in different loading
states, and/or with different positioning of the dis-
tance sensor;

Figs. 5 and 6 shows schematically a process of the
presentdisclosure, with one embodiment of the proc-
ess steps set forth;

Fig. 7 shows schematically a control system for the
systems and methods of the present disclosure, with
one embodiment of the control system set forth;

Fig. 8 shows a schematic of the general problem of
cross- contamination;

Fig. 9 shows a practical situation of where cross-
contamination can occur in cooking systems current-
ly in use; and

Figs. 10 and 11 show two embodiments that reduce
or eliminate the possibility of cross-contamination
according to the systems and methods of the present
disclosure.

Detailed Description of the Disclosure

[0015] Fig. 1 shows a front view of the general config-
uration of a cooking device 1 that can be employed in
the present disclosure. More especially, cooking device
1 can be a cooking device for commercial use, such as
e.g., a combisteamer, a baking oven or a microwave ov-
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en. The cooking device 1 comprises a housing 2 including
a cooking chamber 3 that can be accessed and closed
by a door 4. The cooking device 1 further comprises a
system 8 that is depicted in a highly simplified manner
as two blocks; one comprising a distance sensor 9 and
the other comprising a camera 10. As depicted in Fig. 1,
system 8 can be configured to be at or near the top of
cooking device 1 with distance sensor 9 and camera 10
in close proximity to each other. Alternatively, atindicated
in Fig. 1 by the element "8" having a dashed arrow as-
sociated with it, system 8 can be configured to be at or
near the bottom of cooking device 1 with distance sensor
9 and camera 10 in close proximity to each other.
[0016] Preferably, system 8 of cooking device 1 in-
cludes a single distance sensor 9 and a single camera
10, and distance sensor 9 is used only to detect the level
of placement of a carrier/tray that is carrying a food prod-
uct to be cooked within cooking chamber 3 of cooking
device 1. This aspect of the present disclosure is partic-
ularly relevantfor larger cooking devices that can be load-
ed with a plurality of food product carriers/trays so that
different food products can be cooked in a "rolling" proc-
ess at, inter alia, different levels for different times in cook-
ing chamber 3. For this purpose, it is important to detect
the level of cooking device 1 where each food has been
placed in order to be able to monitor safe and unsafe
carrier/tray levels atarequired time. This isaccomplished
by the system conducting a comparison of the data of
the different placement level(s) and associated remain-
ing cooking times during the food product loading proc-
ess.

[0017] Also preferably, in the system which comprises
both distance sensor 9 and camera 10 of system 8 of
cooking device 1 according to the present disclosure, in
turn, camera 10 only captures a series of product images
during the loading step for food product to be cooked.
This captured image information is correlated with carri-
er/tray level(s) data that is only obtained from distance
sensor 9. The correlated data is stored in the memory of
the controller, which will be explained in detail with re-
spect to the descriptions of other Figures. In another em-
bodiment, the information from distance sensor 9 can
also be used for adjusting the focus of camera 10, if nec-
essary or desired, as explained in more detail below.
Cooking device also has a display panel 15 that serves
various functions, including displaying remaining time(s)
in cooking cycle(s)/program(s), image(s) of food prod-
ucts for identification purposes, and may include warning
lights or speakers. Display panel 15 may serve other
functions as is known to those of skill in the art.

[0018] Figs. 2-4 show that cooking device 1 includes,
as the at least one mechanism for receiving and holding
at least one food product carrier within cooking chamber
3, a plurality of racks 5 each associated with a plurality
of guide rail pairs, in the present case five guide rail pairs
6, 6, 6", 6” and 6"", disposed at different levels within
cooking chamber 3 (i.e., in Figs. 2- 4 guide rail pair 6
being disposed at the lowest level (L1) of cooking cham-
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ber 3, and guide rail pair 6"" being disposed at the highest
level (L5) of cooking chamber 3). Elements 6, 6’, 6", 6"
and 6"" are referred to as guide rail pairs because indi-
vidual rails comprising the rail guide pair are disposed at
opposite sides of the cooking chamber 3 (i.e., from the
perspective in Fig. 2, on the left and right internal walls
(not shown or numbered) of cooking chamber 3, such
that a device engaging the guide rail pair will be disposed
substantially perpendicular to the left and right internal
wall, and substantially parallel to the bottom and top (also
not shown or numbered) of cooking chamber 3. These
guide rail pairs receive food product carriers/trays, such
as a food product carrier 7, shown in Figs. 2 to 4, having
a food product P thereon.

[0019] Also, Figs. 2 to 4 show a detection beam or de-
tection ray R in the form of a dotted line that is emitted
by distance sensor 9. Fig. 2 shows a state of operation
of the disclosed system in which food product carrier 7
carrying a food product P is approaching cooking cham-
ber 3 (i.e., in Fig. 2, food product carrier 7 is not yet dis-
posed upon any guide rail pair 6-6""). In Fig. 3, food prod-
uct carrier 7 has reached the front edge of guide rail pair
6’ suchthat the detection beam R hits food product carrier
7 resulting in a corresponding signal indicating the level
of carrying tray 7 holding food product P upon guide rail
pair 6’ that is, according to Fig. 2, level L2. This carrier
tray 7 level measurement is determined by distance sen-
sor 9 and is stored in the memory of the system, prefer-
ably the memory is part of the controller (not shown in
Figs. 2 to 4) of cooking device 3. As mentioned above,
distance sensor 9 can be automatically activated by the
approaching carrier tray 7, or manually by the operator.
[0020] Upon detection of the presence of food product
carrier 7 by distance sensor 9, camera 10 is activated
(e.g., by a signal received from distance sensor 9), and
camera 10 begins to capture image(s) of food product P
on food product carrier 7 prior to loading food product
carrier 7 into cooking chamber 3. Alternatively, camera
10 may be activated in other ways, which will be dis-
cussed with reference to Figs. 5 and 6, below. The re-
sulting captured image information is stored in the mem-
ory of the system in order to be able to: (1) determine the
safe and unsafe levels for placement of food carrier 7;
and (2) determine whether or not the food carrier tray 7
holding food product P is loaded into a safe or unsafe
level of cooking chamber 3. As shown in Figs. 2 and 3,
system 8, with both distance sensor 9 and camera 10 in
proximity, can be disposed above and in front of cooking
chamber 3. Alternatively, as shown in Fig. 4, distance
sensor 9 and the camera 10 can be disposed spaced
apart and, for example, distance sensor 9 can be dis-
posed proximal the bottom, and in front, of cooking cham-
ber 3, with the camera disposed proximal the top, and in
front, of the cooking chamber 3. The function of distance
sensor 9 is not influenced by these various positions. In
an alternative embodiment, distance sensor 9 can be dis-
posed on, e.g., a guide rail or other structure (not shown
or numbered) and move up and down a long side of door
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4. In this embodiment, distance sensor 9 is configured
and constructed with means for activating its movement
along, e.g., the guide rail, and for positioning adjacent
the placement level 6-6"" of food product tray(s) 7 being
placed into cooking chamber 3 of cooking device 1. In
this embodiment, the location along the guide rail will
determine the level at which carrier/tray 7 holding food
product Pislocated. Distance sensor 9 can be aninfrared
sensor or an ultrasonic distance sensor. In addition,
cooking device 1 can be equipped with an illumination
device (not shown) that can be triggered by distance sen-
sor 9 or by a door switch contact (not shown or numbered)
to illuminate food product P during the image capture to
provide a better field of view for camera 10.

[0021] One embodiment of a process according to the
present disclosure will now be described with reference
to Fig. 5. As is shown schematically in Fig. 5, there are
interactions between the operator and the components
of the device of the present disclosure. In general, the
method includes the following steps.

[0022] In step 50, cooking device 3 ("unit" in Fig. 5) is
switched on by the operator. Upon switching on the unit,
the controls of the unit are also switched on 51 and dis-
tance sensor 9is activated 52. Steps 51 and 52 can either
be automatically performed as a result of step 50, as
above, or can be separate actions by the operator. Pref-
erably, to avoid mistake and to reduce the number of
steps performed by the operator, steps 51 and 52 are
automatically performed as a result of step 50. Distance
sensor 9 controls and monitors cooking chamber 3, such
as opening door 4 and the approach of food product car-
rier 7 holding food product P for loading into cooking
chamber 3.

[0023] When food product carrier 7 is going to be in-
serted in step 53 into cooking chamber 3, distance sensor
9 measures the level of food product carrier 7 as it is
placed onto, e.g., a guide rail pair 6, 6’, 6", etc. The level
of food product carrier 7 is delivered to the controller (not
shown or numbered) associated with cooking device 1.
This food product carrier 7 level information is stored in
the controller data base in step 54. In conjunction with
(e.g. before, concurrently or after) the storage of the level
of food product carrier 7 intended placement in cooking
chamber 3, camera 10 is activated in step 55 (preferably
automatically) and, also preferably, the focus of camera
10 is adjusted in step 56 (also preferably automatically)
according to the measured height/level of food product
carrier 7 and camera 10 captures at least one, and pref-
erably a series, of images of food product P in step 57
on food product carrier 7. Camera 10 is preferably auto-
matically activated either by being triggered by distance
sensor 8 (as soon as same detects the presence of food
product carrier 7) or by a door contact switch (not shown
or numbered). The captured images of food product P
are stored in an associated memory, as mentioned above
and described in more detail below.

[0024] Next, the captured image, or series of captured
images, of food product P is delivered to the controller in
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step 58, and the controller selects the captured image(s)
with the best quality in terms of food product P recognition
instep 59 (i.e., interms of clarity, color, etc.). The selected
captured image(s) is then compared in step 60 by the
controller to previously taken images which are stored in
a database. The database of previously taken images
can be stored as part of the controller or memory (not
shown or numbered) of cooking device 1, or can be stored
as part of a remotely located memory/storage device.
Also, the previously taken image(s) can be of food prod-
uct previously cooked in the same cooking device 1 or
from a compilation of food product previously cooked in
other cooking devices 1 at the same or similar faculties,
or of "stock" photographs of food product P.

[0025] Next, food product P is identified in step 61 by
the comparison of the captured image(s) to the stored
image(s). Cooking device 1 displays a photograph, pic-
togram, text information or other food product P descrip-
tion information on a display in step 62 (not shown or
numbered in Fig. 5) as a result of the comparison and
identification. Optionally, if the comparison of the cap-
tured image(s) with the stored image(s) does not permit
aclearrecognition of food product P, the two food product
stored product image(s) "best fitting" food product P cap-
tured image(s) are shown on the display in step 63. In
this latter case, the operator manually selects the correct
identification food product P to be cooked, or a correct
cooking program needs to be started manually.

[0026] The memory (not shown) of the controller of
cooking device 1 also has stored cooking cycles/pro-
grams (cooking temperatures, heat/steam portions of
cooking cycles/programs, if any, cooking times) for food
products P (both food product type and number) and food
product level placement in cooking device 1. Associated
with each cooking cycle/programis an HSCT for the iden-
tified food product P. If food product P is the first food
product P to be placed in cooking device 1 or if more than
one level will be occupied initially at the beginning of use
of cooking device 1, the HSCT for that/those food prod-
uct(s) P is of no concern. However, if other food prod-
uct(s) P is/are in active cooking cycles/programs, the
HSCT associated with a new food product P to be placed
in cooking chamber 1 is compared to remaining cooking
times for each food product(s) P that is/are in cooking
device 1 atalevel 6-6"" below an open/unoccupied level.
Depending on the parameters set by a particular user for
the number of cooking levels below an empty cooking
level that are to be evaluated for a determination of safe
and unsafe cooking level(s), the controller compares the
HSCT associated with the food product P that is to be
cooked with the remaining time(s) for the set number of
cooking level(s). Each cooking time for a food product P
on a level 6-6" (in the embodiment shown in Figs. 2-4)
below the level where food product P is intended to be
placed, is compared to the HSCT associated with the
food product P that is to be cooked. Those cooking
time(s) for food product(s) P that are greater than the
HSCT will allow for the empty level(s) above such food



9 EP 3 280 956 B1 10

product P to be designated safe, while those cooking
time(s) for food product(s) P that are less than the HSCT
will require the empty level(s) above such food product
P to be designated unsafe. The method and system of
the present disclosure enables the output of a warning if
the comparison indicates unsafe. Two embodiments of
possible "warning" types will be discussed in conjunction
with Figs. 8-9.

[0027] Referringnow to Fig. 6, the "Start" indicates that
steps 50-63 described in the discussion of Fig. 5 are al-
ready completed. Thus, as the method and system pro-
ceeds to perform the steps of Fig. 6, the cooking device
1 has been started, the desired tray level (6’ - 6™) has
been determined, and the food product P has been iden-
tified. The method and system for determining safe and
unsafe tray level(s) L begins at step 64. In step 64, the
cooking cycle/program is selected. As mentioned above,
each cooking cycle/program has associated with it and
HSCT. After the selection of the cooking cycle/program
in step 64, the process proceeds to a decision point at
step 65. At decision point step 65, the method and system
determines the answer to the question: "Is the cooking
device 1in cooking mode (i.e. is another recipe running)?
If the method and system determines that the answer to
this question is "No", the process proceeds to step 66.
In step 66, available cooking levels L are determined and
displayed. The display of available cooking levels | can
be shown on user interface 15, or on the cooking levels
6’-6"" themselves, or on an indicator associated with
each cooking level 6’-6"". In the situation where cooking
device 1 is not in the cooking mode, all tray levels L will
be available. The process then proceeds to step 67 where
any available tray level L can be selected since cooking
device 1 had no cooking cycles/programs running in this
instance. The selected tray level is then stored in the
memory of the controller. Thereafter, the process contin-
ues to step 68 where the cooking cycle/program for food
product P is started and in step 69 the process ends. At
decision point step 65, where the method and system
determines the answer to the question: "Is the cooking
device 1incooking mode (i.e. is another recipe running)?,
if the method and system determines that the answer to
this question is "Yes", the process proceeds to decision
point step 70. At decision point step 70, the method and
system determines the answer to the question: "Is hygi-
enic safe control activated?" If the method and system
determines that the answer to this question is "No", the
process continues again to steps 66-69. In some types
of cooking, such as baking, HSCT would not be a cooking
parameter, because there are usually no food juices that
would drip from one cooking level to another. Also, in
some cooking processes, the food is not cooked all the
way to 100 % completion in the cooking device (oven),
but is completed in another device to its end. In these
situations, having the HSCT inactivated is merely a faster
way to deselect HSCT than setting all HSCTs to 0. At
decision point step 70, where the method and system
determines the answer to the question: "Is hygienic safe
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control activated?", if the answer to this questionis "Yes"
the process proceeds to step 71.

[0028] Atstep 71, the controller can check the remain-
ing cooking times in cooking cycle/programs for products
P in cooking device 1 at all levels L below the cooking
level L determined in steps 50-63 for product P to be
cooked againstthe HSCT. However, in practice, itis pref-
erable to check the remaining cooking time only on the
level immediately below the cooking level L determined
in steps 50-63 for product P to be cooked against the
HSCT, because if this level L has a cooking time that is
longer than the HSCT, then any dripping from for product
P to be cooked will fall onto it. The process then proceeds
to decision point step 72. At decision point step 72, the
method and system determines the answer to the ques-
tion: "Is the remaining cooking time of the cooking cy-
cle/program for product P at the level L in cooking device
1 below the level L determined in steps 50-63 less than
the HSCT?" The method and process then checks the
time remaining in the checked cooking cycle/program
against the HSCT, and determines if the time in the
checked cooking program is less than the HSCT. If the
method and system determines that the answer to this
question is "Yes", the process proceeds to step 73. In
step 73, all free tray levels L above the tray level checked
are blocked until the cooking cycle/program is complete.
It should be noted that in step 73, if the product P to be
cooked is deselected, or a new product P to be cooked
is selected, the process set forth in Fig. 6 returns to step
64, and the HSCT calculations are repeated. As men-
tioned above, the process is flexible in that the controller
can be programmed to check all tray levels below the
tray level determined in steps 50-63, or a subset of all
the levels, e.g., only the tray level immediately below the
tray level L determined in steps 50-63. Also as mentioned
above, it is preferable to check only the level L immedi-
ately below the selected level L. In an additional preferred
aspect, the level L above the selected tray should also
be checked as loading a "short" recipe, i.e., one having
a short cooking time, below a level L where a product
having a "long" HSCT is running could lead to cross-
contamination of the product having the "short" cooking
time. Also, optionally, the user can select one or more
blocked levels L and the selected level(s) will be stored
in the memory of controller. Once safe loading of food
product P in the selected and stored level(s) L is possible,
an indication (e.g., audible or visual) will be provided so
thatthe operator willbe made aware of safe loading avail-
ability for the selected level(s). This latter option is shown
in step 74 where the time remaining for the selected tray
level(s) is/are displayed and updated. This option will be
discussed in more detail in conjunction with Fig. 11.
[0029] Atdecision pointstep 72, where the method and
system determines the answer to the question: "Is the
remaining cooking time of the cooking cycle/program for
product P at level L in cooking device 1 below the level
L determined in steps 50-63 less than the HSCT?" If the
answer to this question is "No", the process proceeds to
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decision point step 75. At decision point 75, the method
and system determines the answer to the question: "Is
there another running cooking cycle/program to check?"
This would be the case where the controller is pro-
grammed to check more than one level L below the level
determined in steps 50-63. If the method and system
determines that the answer to the question is "Yes", the
process loops back to decision point 72 for the next to
check the next cooking cycle/program at the next level
L. At decision point 75, where the method and system
determines the answer to the question: "Is there another
running cooking cycle/program to check?", if the method
and system determines that the answer to the question
is "No", the process then continues again to steps 67-69.
In Fig. 6, there is a notation of an "Event" as step 76.
What this means is that if, for example, during step 71
where cooking time(s) for the tray level(s) L a cooking
program/cycle finishes or is cancelled, all remaining
cooking times must be checked again. Other "events"
may occur at any point in the process that calls for the
need to have remaining cooking times to be checked
again.

[0030] One embodimentof the components of cooking
device 1 will now be discussed with reference to Fig. 7.
Fig. 7 shows schematically the components of a method
and system according to the present disclosure. The size
and spatial relationships of the components described
with respect to Fig. 7 are merely exemplary for ease of
discussion. In accordance with Fig 7, distance sensor 9
and DORD 10 comprising system 8 will be discussed in
combination with cooking device 1 thatis a combisteam-
er. A main switch 11 is activated that, in turn, activates
controller 12. Controller 12 controls all cooking functions,
such as time and temperature of the cooking cycle/pro-
gram. Controller 12 also activates distance sensor 9
(however, as mentioned above, distance sensor 9 may
be manually activated). As can be seen from the bi-di-
rectional arrow between controller 12 and distance sen-
sor 9, once activated, distance sensor 9 recognizes that
food product P is being placed into cooking device 1,
sends distance information to controller 12 and that in-
formation can be stored in memory of controller 12 or in
a separate memory or data base, for several functions.
These functions include controller 12 providing the cook-
ing cycle/program for food product P loaded into cooking
device 1.

[0031] As can also be seenin Fig. 7, controller 12 also
activates a control 13 that controls DORD (DORD) 10
and, if present, a light 14. Alternatively, controller 12 may
activate DORD 10 and light 14 directly. Controller 12 also
has access to stored images of various food product
types, both cooked and uncooked, and quantities of the
same, and it is control 13 that performs the comparison
of food product images captured by DORD 10 with the
stored food productimages. Control 13 may be included
as part of controller 12 but, in any event, control 13 is
specifically for food product recognition. As food product
images are captured by DORD 10, that information is
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relayed to control 13 (as indicated by the bi-directional
arrow between control 13 and DORD 10), and the product
identification made by control 13 is relayed to controller
12 (indicated by bi-directional arrow between control 13
and controller 12). Controller 12 selects the cooking cy-
cle/program for the identified food product P, and sends
that information to a user interface 15. User interface 15
includes, e.g., a touch screen and/or a display for pro-
viding information, such as product recognition informa-
tion and cooking cycle/program, to the operator. Also as
indicated by the bi-directional arrow between user inter-
face 15 and controller 12, those components are inter-
active with each other. This interaction is useful in the
case where, for example, the operator needs to override
the cooking cycle/program because the product recog-
nition is incorrect. In this case, the operator selects the
food product and cooking cycle/program and this infor-
mation is sent to controller 12 so that the proper cooking
cycle/program is selected.

[0032] Fig. 8 shows a generalized instance of how
cross-contamination can occur. In Fig. 8, food product
carrier/trays 81 containing food product P are in cooking
levels 2-4. A new (cold) food product carrier/tray 82 is
inserted into cooking device 1 above cooking food prod-
uct P in carriers/trays 81 in levels 2-4. Condensate 83
can drip from the new (cold) food product carrier/tray 82
downward onto food product tray carriers 81 in levels
2-4. If the cooking time remaining for cooking food prod-
ucts P in trays carriers/trays 81 is insufficient to kill or
render harmless any pathogens in condensate 83, cross-
contamination can occur.

[0033] Fig. 9 is similar to Fig. 8, but shows a practical
situation in which cross-contamination can occurand cre-
ate food risk. In Fig. 9, a food product P 91 is cooking in
level 2. At the initial time being considered in Fig. 9, food
product P 91 cooking in level 2 has 10 minutes remaining
cooking time. As time progresses in Fig. 9, the food prod-
uct P 91 has 3 minutes and 2 minutes cooking time re-
maining, respectively. The pointin time when afood prod-
uct P 92 is placed in level 1, food product P 91 cooking
in level 2 has only 2 minutes cooking time remaining. On
the other hand, food product P 92 being placed into level
1 has a HSCT of 10 minutes. The food product P 91 has
insufficient cooking time remaining, creating a cross-con-
tamination risk from condensate 83 dripping from fruit
product P 92 onto food product P 91. As can be seen at
the right hand side of Fig. 9, when food product P 91 is
ready to be removed from cooking device 1, 8 minutes
of HSCT remains for food product P 92. On the other
hand, placement of food product P 92 having an HSCT
of 10 minutes into cooking device 1 in level 1 at the be-
ginning of timeline 93 in Fig. 9, no food no cross-contam-
ination risk would have been created because food prod-
uct P 91 had 10 minutes cooking time remaining, which
is equal to the HSCT of food product P 92. Moreover,
cooking levels 3-4 were available and placement of food
product P 92 in either of levels 3-4 would have avoided
the risk of cross-contamination.
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[0034] Fig. 10 shows a practical application of the
methods and systems of the present disclosure. In Fig.
10, a food product P 91 similar to that in Fig. 9 is cooking
in level 2. At the initial time considered in Figure 10, food
product P 91 has 10 minutes cooking time remaining as
seen in column 101. With respect to Fig. 10, if a food
product P to be cooked (not shown) has an HSCT of 2
minutes, level 1 is "safe", and therefore free, when food
product P 91 has remaining cooking times of 10 minutes
and 3 minutes as indicated in columns 101 and 102, re-
spectively. In column 103, food product P 91 has only 2
minutes of remaining cooking time. At this time, cooking
level 1 is locked in accordance with the methods and
systems of the present disclosure. When food product P
91 is "ready" to be removed from cooking device 1, i.e.,
the cooking cycle/program is complete, as shown in col-
umn 104, then cooking level lis "safe", and free to receive
a food product P (not shown), having an HSCT of 2 min-
utes.

[0035] Figure 11 shows an alternative embodiment,
where the operator can select a "locks" cooking level L
and receive a reminder (visual and/or audible) according
to the methods and systems of the present disclosure.
This alternative is discussed. Also in paragraph [0048].
In accordance with figure 11, food product P 91 is cooking
inlevel 2. Cooking level | is "locked" and has 23 seconds
of locked time remaining, corresponding to the remaining
cooking time of food product P 91. User 111, selects
cooking level 1 and the indicator for cooking level 1
changes color as shown in column 103. When cooking
level 1 becomes available as shown in column 1, 04,
operator 111 receives indication that cooking level 1 is
now safe and free for placement of food product P (not
shown).

[0036] Certain parameters for the system and method
according to the present disclosure may be adjusted by
a particular user in a particular situation. For example,
as mentioned above, the system and method may be
adjusted so that a specific number of carrier/tray level(s)
L below food cooking in cooking device 1 are used to
determine whether a level L above may be potentially
characterized as "unsafe". In this regard, the system and
method according to the present disclosure may provide
for only one (1) carriers/tray level L below the level L of
any food product P being placed in cooking device 1 be
used to determine whether the level L of a food product
being placed in cooking device q is "unsafe". Of course,
on the other hand, the system and method according to
the present disclosure may provide for the situation that
a plurality or all carrier/tray levels below the level of food
product being placed in cooking device may be evaluat-
ed. Also, itwill be necessary to define how long a hygienic
risk will be selected. The presentdisclosure provides flex-
ibility in selecting/setting an HSCT. For example, rather
than the remaining cooking time for food product P in
lower cooking levels in cooking device one, other cooking
parameters (or the trends of same), such as cooking
chamber 3 temperature, food product P core tempera-
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ture, cooking chamber 3 humidity, etc. may be selected.
In addition, any particular HSCT, as discussed above,
can be merely a matter of user choice. Any number of
different values/conditions may be considered when a
particular user adjusts an HSCT for that user’s system
and method.

[0037] Inthe preferred systems and methods compris-
ing both a distance sensor and a DORD, the DORD cap-
tures of images of the food product to be cooked for the
purposes of food product recognition and of the selection
of a cooking cycle/program and HSCT, and the distance
sensor detects the position of the food product placed in
the cooking device. Once the food productis recognized,
the operator of the cooking device is provided the correct
cooking cycle/program and HSCT for the food product
to be placed in the cooking device.

[0038] Depending on the configuration of the systems
described herein, either the distance sensor or the
DORD, or both, can be located inside or outside of the
cooking chamber. Although generally, and specifically in
the embodiments discussed above, the distance sensor
and the DORD are described, for convenience sake, as
located outside to the cooking device, it will be apparent
based on the detailed description above that either of
these devices, or both, may be located inside the cooking
chamber. While the location inside the cooking chamber
will likely entail some modifications to the distance sensor
and/or DORD (due to higher temperatures and/or higher
humidity, for instance), such modifications are well within
the ability of those of skill in the art.

[0039] The term DORD as used in the present disclo-
sure includes optics and means for electronic evaluation
of the objects observed by the optics. The term DORD
encompasses means "for recognizing food to be
cooked". In other words, the recognizing’ is generally by
the outer appearance of the food product itself. Optical
means that do not recognize the food product itself (for
example, identification means in which an image of a
symbol plate or of a bar code is captured, or in which
identification of an RFID tag is made, etc.) are not meant
to be within the scope of the wording DORD, and are
specifically excluded therefrom.

[0040] In accordance with the present disclosure, the
DORD generally comprises a digital imaging device (al-
though an analog DORD may be used), for capturing one
or more images of the food product before cooking, es-
pecially an electronic image sensor, such as a CCD sen-
sor or a CMOS sensor. An "image" in the context of the
present disclosure may be a single image, or a series of
images, such as a video. The DORD may comprise a
controller having access to image data, i.e., pictorial or
video "captures" of food to be cooked. Thus, a controller
is provided and may be considered as part of the DORD.
The controller has access to the image data, i.e. the dig-
ital data that embodies the image of the food product to
be cooked that is calculated from the image (even of an
analog image) taken of the food product to be cooked.
[0041] Itis preferred but not necessary that the DORD
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is provided wherein the image data will be in digital format
from the beginning. This, however, is the easiest way for
the image data to be further evaluated, analyzed and/or
processed. The image data can be stored in data storage,
or can be accessed directly by the controller. In an alter-
native embodiment, the image data can be in non-digital
(e.g., analog) form, and it is then necessary to convert
the image data to digital form. For example, colors can
be calculated into shades of grey (that have been previ-
ously assigned digital values) and then analyzed digitally.
[0042] The distance sensor may be provided with a
means to activate a light source for lighting a field of vision
of the DORD. By activating a light source, reproducible
and more accurate results can be attained by the DORD.
Therefore, in a preferred embodiment, a controller and
a DORD are provided, wherein controller comprises
means to activate a light source lighting a field of vision
of the DORD, either by activating the distance sensor to
do so, or by directly doing so.

[0043] The DORD may be (but as mentioned above,
not exclusively) located outside of the cooking chamber,
preferably directly above or displaced laterally above a
door that provides access to the cooking chamber. From
there, the DORD has a reliable view of any food product
that is going to be placed into the cooking chamber. Also,
in normal operation, any food product on a carrier/tray
will normally be oriented horizontally directly in front of
the carriers/trays rack onto which it will be placed, orin
terms of relation to the DORD, generally more or less
perpendicular to the field of view. This position is prefer-
able for reliably gaining an image angle towards the food
product. If the DORD is located at the cooking device
door, it will also have a good view of carrier/tray level
indicators, as mentioned above.

[0044] In an alternative embodiment, the DORD can
be mounted on an extendable and retractable holder that
extends when the cooking device door is opened and
that retracts when the cooking device door is closed. It
will be appreciated by those of skill in the art that this is
another way to gain a good angle of view of the food
product to be cooked. In a more specific, and in some
cases preferred, embodiment the DORD is mounted on
moving means in a manner that permits food product to
be imaged from two different angles. An embodiment
such as this makes it easy to gain more optical informa-
tion about the, thereby increasing the probability that the
correct identification of the food product can be deter-
mined.

[0045] In addition to the DORD already described
above, in another embodiment a second, or more than
a second, DORD can be provided. It will be appreciated
by those of skill in the art that everything described above
for the first DORD would also be applicable for a second
or more than a second DORD.
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Claims

1. A cooking device (1) comprising a system (8) for re-
ducing or eliminating cross-contamination between
food to be cooked in the cooking device (1) and food
cooking in the cooking device (1), the cooking device
(1) including a cooking chamber (3), a door (4) for
accessing and closing the cooking chamber (3), a
plurality of mechanisms (5, 6, 6°, 6", 6”) for receiving
and holding a plurality of food product carriers/trays
(7) at a plurality of predetermined carrier/tray levels
for cooking food, the system comprising:

a controller (12) having a memory;

and a user interface (15) including a display and
userinputdevice, characterized in that the sys-
tem

receives an identification of the food to be
cooked,

obtains an hygienic safe control time pa-
rameter, referred to as HSCT, for the food
to be cooked, wherein the HSCT is a time
assigned to a food product to be cooked that
indicates the minimum remaining cooking
time for a food product cooking on levels
below the selected level of the food product
to be cooked,

obtains a remaining cooking time and a car-
rier/tray level for each food cooking in the
cooking device (1);

compares the hygienic safe control time pa-
rameter (HSCT) to each remaining cooking
time; and

identifies safe carrier/tray level(s) for ac-
cepting placement of the food to be cooked,

wherein the system (8) obtains an HSCT for the
food to be cooked and obtains the remaining
cooking time and the carrier/tray level for each
food cooking in the cooking device (1) from the
memory where HSCTs for foods to be cooked
and (2) cooking times and carrier/tray levels for
food cooking in the cooking device (1) are
stored,

wherein the controller (12) or an associated con-
trol compares the HSCT to each remaining
cooking time; and identifies safe carrier/tray lev-
el(s) for accepting placement of the food to be
cooked,

wherein the system (8) provides the indication
of safe carrier/tray level(s) for accepting place-
ment of the food to be cooked on the display.

2. The cooking device according to claim 1, wherein
the system (8) receives the identification of the food
to be cooked via the user interface.
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The cooking device according to claim 1, wherein
the system (8) further provides an alert to a user if
food to be cooked into the cooking device (1) is at-
tempted to be loaded at an unsafe carrier/tray level.

The cooking device according to claim 1, wherein
the system (8) further locks one or more unsafe car-
rier/tray levels.

The cooking device according to claim 1, wherein
the system (8) displays identified safe carrier/tray
level(s) on the user interface (15).

The cooking device according to claim 1, wherein
the system (8) provides a warning that an unsafe
carrier/tray level is attempted to be used.

The cooking device according to claim 1, wherein
the system (8) identifies the carrier/tray level in the
cooking device (1) at which food to be cooked is go-
ing to be placed.

The cooking device according to claim 7; wherein
the system (8) identifies the carrier/tray level by cap-
turing an image of a carrier/tray level indicator or by
an auto-focus mechanism.

The cooking device according to claim 1, wherein
the HSCT is fixed for all food to be cooked in the
cooking device (1).

The cooking device according to claim 1, wherein
the HSCT is different for each food to be cooked in
the cooking device (1).

The cooking device according to claim 1, wherein
the system comprises a distance sensor (9).

A method for reducing or eliminating cross-contam-
ination between food to be cooked in a cooking de-
vice (1) and food cooking in the cooking device (1),
the cooking device (1) including a cooking chamber
(3), a door (4) for accessing and closing the cooking
chamber (3), a plurality of mechanisms (5, 6, 6’, 6",
6") for receiving and holding a plurality of food prod-
uct carriers/trays (7) at a plurality of predetermined
carrier/tray levels for cooking food, the method being
characterized by the following method steps:

receiving an identification of the food to be
cooked,

obtaining a hygienic safe control time parame-
ter, referred to as HSCT, for the food to be
cooked, wherein the HSCT is a time assigned
to afood product to be cooked that indicates the
minimum remaining cooking time for a food
product cooking on levels below the selected
level of the food product to be cooked,
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obtaining a remaining cooking time and a carri-
er/tray level for each food cooking in the cooking
device (1);

comparing the hygienic safe control time param-
eter (HSCT) to each remaining cooking time;
and

identifying safe carrier/tray level(s) for accepting
placement of the food to be cooked,

wherein the system (8) provides the indication of safe
carrier/tray level(s) for accepting placement of the
food to be cooked on the display.

Patentanspriiche

1.

Gargerat (1) umfassend ein System (8) zum Redu-
zieren oder Eliminieren von Kreuzkontamination
zwischen in dem Gargerat (1) zu garendem Lebens-
mittel und in dem Gargerat (1) garendem Lebens-
mittel, wobei das Gargerat (1) einen Garraum (3),
eine Tur (4) zum Zugreifen auf den Garraum (3) und
zum SchlieRen des Garraums (3), eine Mehrzahl von
Mechanismen (5, 6, 6°, 6", 6”) zum Aufnehmen und
Halten einer Mehrzahl von Lebensmittelprodukttra-
gern/-Behaltern (7) in einer Mehrzahl von vorbe-
stimmten Trager-/Behalterniveaus zum Garen von
Lebensmittel umfasst, wobei das System umfasst:

eine Steuerung (12) mit einem Speicher;

und eine Benutzerschnittstelle (15) umfassend
eine Anzeige- und Benutzereingabevorrich-
tung, dadurch gekennzeichnet, dass das Sys-
tem

eine Identifikation des zu garenden Lebens-
mittels empfangt,

einen hygienisch sicheren Kontrollzeitpara-
meter, der als HSCT bezeichnet ist, flir das
zu garende Lebensmittel erhalt, wobei der
HSCT eine einem zu garenden Lebensmit-
telprodukt zugewiesene Zeit ist, die die mi-
nimale verbleibende Garzeit fir ein Lebens-
mittelprodukt indiziert, das auf Niveaus un-
terhalb des ausgewahlten Niveaus des zu
garenden Lebensmittelprodukts gegart
wird,

fir jedes in dem Gargerat (1) garendes Le-
bensmittel eine verbleibende Garzeit und
ein Trager-/Behalterniveau erhalt;

den hygienisch sicheren Kontrollzeitpara-
meter (HSCT) mit jeder verbleibenden Gar-
zeit vergleicht; und

sicheres Trager-/Behalterniveau bzw. si-
chere Trager-/Behalterniveaus zum Plat-
zieren des zu garenden Lebensmittels iden-
tifiziert,
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wobei das System (8) einen HSCT fiir das zu
garende Lebensmittel erhalt und die verbleiben-
de Garzeit und das Trager-/Behalterniveau fir
jedesindem Gargerat (1) garende Lebensmittel
von dem Speicher erhalt, in dem HSCTs fiir zu
garende Lebensmittel und (2) Garzeiten und
Trager-/Behalterniveaus fur in dem Gargerat (1)
garende Lebensmittel gespeichert sind,

wobei die Steuerung (12) oder eine assoziierte
Steuerung den HSCT mit jeder verbleibenden
Garzeit vergleicht und sicheres Trager-/Behal-
terniveau bzw. sichere Trager-/Behalterniveaus
zum Platzieren des zu garenden Lebensmittels
identifiziert,

wobei das System (8) die Indikation von siche-
rem Trager-/Behalterniveau bzw. sicheren Tra-
ger-/Behalterniveaus zum Platzieren des zu ga-
renden Lebensmittels auf dem Display bereit-
stellt.

Gargerat nach Anspruch 1, wobei das System (8)
die Identifikation des zu garenden Lebensmittels
Uber die Benutzerschnittstelle erhait.

Gargerat nach Anspruch 1, wobei das System (8)
ferner eine Warnung an einen Benutzer ausgibt,
wenn versucht wird, zu garendes Lebensmittel in
dem Gargerat (1) auf ein unsicheres Trager-/Behal-
terniveau zu laden.

Gargerat nach Anspruch 1, wobei das System (8)
ferner ein oder mehrere unsichere Trager-/Behalter-
niveaus sperrt.

Gargerat nach Anspruch 1, wobei das System (8)
identifiziertes sicheres Trager-/Behalterniveau bzw.
identifizierte sichere Trager-/Behélterniveaus auf
der Benutzeroberflache (15) anzeigt.

Gargerat nach Anspruch 1, wobei das System (8)
eine Warnung ausgibt, dass es versucht wird, ein
unsicheres Trager-/Behéalterniveau zu verwenden.

Gargerat nach Anspruch 1, wobei das System (8)
das Trager-/Behalterniveau in dem Gargerat (1)
identifiziert, auf das zu garendes Lebensmittel plat-
ziert werden soll.

Gargerat nach Anspruch 7, wobei das System (8)
das Trager-/Behalterniveau durch Aufnahme eines
Bildes eines Trager-/Behalterniveau-Indikators oder
durch einen Autofokusmechanismus identifiziert.

Gargerat nach Anspruch 1, wobei der HSCT fiir alle
in dem Gargeréat (1) zu garenden Lebensmittel fest-
gelegt ist.

10. Gargerat nach Anspruch 1, wobei der HSCT fUr je-
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1"

1.

12.

20

des in dem Gargeréat (1) zu garende Lebensmittel
unterschiedlich ist.

Gargerat nach Anspruch 1, wobei das System einen
Abstandssensor (9) umfasst.

Verfahren zum Reduzieren oder Eliminieren von
Kreuzkontaminationen zwischen zu garendem Le-
bensmittel in einem Gargerat (1) und in dem Garge-
rat (1) garendem Lebensmittel,

wobei das Gargerat (1) einen Garraum (3), eine
Tir (4) zum Zugreifen auf den Garraum (3) und
zum SchlieBen des Garraums (3), eine Mehr-
zahl von Mechanismen (5, 6, 6, 6", 6”) zum Auf-
nehmen und Halten einer Mehrzahl von Lebens-
mittelprodukt-Tragern/Behalter (7) auf einer
Mehrzahl von vorbestimmten Trager-/Behélter-
niveaus zum Garen von Lebensmittel aufweist,
wobei das Verfahren durch die folgenden Ver-
fahrensschritte gekennzeichnet ist:

Empfangen einer Identifikation des zu ga-
renden Lebensmittels,

Erhalten eines hygienisch sicheren Kon-
trollzeitparameters, der als HSCT bezeich-
net wird, fir das zu garende Lebensmittel,
wobei der HSCT eine einem zu garenden
Lebensmittelprodukt zugewiesene Zeit ist,
die die minimal verbleibende Garzeit fiir ein
Lebensmittelprodukt indiziert, das auf Ni-
veaus unterhalb des ausgewdahlten Ni-
veaus des zu garenden Lebensmittelpro-
dukts gegart wird,

Ermitteln einer verbleibenden Garzeit und
eines Trager-/Behalterniveaus fiir jedes zu
garende Lebensmittel in dem Gargerat (1);
Vergleichen des hygienisch sicheren Kon-
trolizeitparameters (HSCT) mit jeder ver-
bleibenden Garzeit; und

Identifizieren von sicherem(n) Trager-/Be-
halterniveau(s) zum Platzieren des zu ga-
renden Lebensmittels,

wobei das System (8) die Indikation von si-
cherem Trager-/Behalterniveau bzw. siche-
ren Trager-/Behalterniveaus zum Platzie-
ren des zu garenden Lebensmittels auf der
Anzeige bereitstellt.

Revendications

Dispositif de cuisson (1) comprenant un systeme (8)
pour réduire ou éliminer la contamination croisée en-
tre un aliment a cuire dans le dispositif de cuisson
(1) et un aliment en cours de cuisson dans le dispo-
sitif de cuisson (1), le dispositif de cuisson (1) com-
prenant une chambre de cuisson (3), une porte (4)
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pour accéder a la chambre de cuisson (3) et fermer
celle-ci, une pluralité de mécanismes (5, 6, 6, 6", 6”
) pour recevoir et maintenir une pluralité de sup-
ports/plateaux de produits alimentaires (7) a une plu-
ralité de niveaux de support/plateau prédéterminés
pour la cuisson d’aliments, le systeme comprenant :

un dispositif de commande (12) ayant une
mémoire ;

et une interface utilisateur (15) comprenant un
dispositif d’affichage et un dispositif d’entrée
d'utilisateur, caractérisé en ce que le systeme

recoit une identification de 'aliment a cuire,
obtient un parametre de temps de contrble
de sécurité hygiénique, appelé HSCT, pour
I'aliment a cuire, ou le HSCT est un temps
attribué a un produit alimentaire a cuire qui
indique le temps de cuisson restant minimal
pour une cuisson de produit alimentaire a
des niveaux inférieurs au niveau sélection-
né du produit alimentaire a cuire,

obtient un temps de cuisson restant et un
niveau de support/plateau pour chaque ali-
ment en cours de cuisson dans le dispositif
de cuisson (1) ;

compare le parametre de temps de contrble
de sécurité hygiénique (HSCT) a chaque
temps de cuisson restant ; et

identifie le(s) niveau(x) de support/plateau
sUr(s) pour accepter le placement de l'ali-
ment a cuire,

danslequel le systeme (8) obtientun HSCT pour
I'aliment a cuire et obtient le temps de cuisson
restant etle niveau de support/plateau pour cha-
que aliment en cours de cuisson dans le dispo-
sitif de cuisson (1) a partir de la mémoire ou les
HSCT pour les aliments a cuire et (2) les temps
de cuisson et les niveaux de support/plateau
pour un aliment en cours de cuisson dans le
dispositif de cuisson (1) sont stockés,

dans lequel le dispositif de commande (12) ou
une commande associée compare le HSCT a
chaque temps de cuisson restant ; et identifie
le(s) niveau(x) de support/plateau sir(s) pour
accepter le placement de l'aliment a cuire,
dans lequel le systeme (8) fournit I'indication de
niveau(x) de support/plateau sar(s) pour accep-
ter le placement de l'aliment a cuire sur le dis-
positif d’affichage.

Dispositif de cuisson selon la revendication 1, dans
lequel le systeme (8) recgoit I'identification de I'ali-
ment a cuire via l'interface utilisateur.

Dispositif de cuisson selon la revendication 1, dans
lequel le systeme (8) fournit en outre une alerte a un

10

15

20

25

30

35

40

45

50

55

12

10.

1.

12.

22

utilisateur si I'aliment a cuire dans le dispositif de
cuisson (1) tente d’étre chargé a un niveau de sup-
port/plateau dangereux.

Dispositif de cuisson selon la revendication 1, dans
lequel le systeme (8) bloque en outre un ou plusieurs
niveaux de support/plateau dangereux.

Dispositif de cuisson selon la revendication 1, dans
lequel le systeme (8) affiche le(s) niveau(x) de sup-
port/plateau sar(s) identifié(s) sur 'interface utilisa-
teur (15).

Dispositif de cuisson selon la revendication 1, dans
lequel le systéme (8) fournit un avertissement indi-
quant qu'un niveau de support/plateau dangereux
tente d’étre utilisé.

Dispositif de cuisson selon la revendication 1, dans
lequel le systeme (8) identifie le niveau de sup-
port/plateau dans le dispositif de cuisson (1) auquel
I'aliment a cuire va étre placé.

Dispositif de cuisson selon la revendication 7 ; dans
lequel le systeme (8) identifie le niveau de sup-
port/plateau en capturant une image d’un indicateur
de niveau de support/plateau ou par un mécanisme
de mise au point automatique.

Dispositif de cuisson selon la revendication 1, dans
lequel le HSCT est fixé pour tous les aliments a cuire
dans le dispositif de cuisson (1).

Dispositif de cuisson selon la revendication 1, dans
lequel le HSCT est différent pour chaque aliment a
cuire dans le dispositif de cuisson (1).

Dispositif de cuisson selon la revendication 1, dans
lequel le systéme comprend un capteur de distance

9).

Procédé pour réduire ou éliminer la contamination
croisée entre un aliment a cuire dans un dispositif
de cuisson (1) et un aliment en cours de cuisson
dans le dispositif de cuisson (1), le dispositif de cuis-
son (1) comprenant une chambre de cuisson (3),
une porte (4) pour accéder a la chambre de cuisson
(3) et fermer celle-ci, une pluralité de mécanismes
(5, 6, 6, 6", 6”) pour recevoir et maintenir une plu-
ralité de supports/plateaux de produits alimentaires
(7) a une pluralité de niveaux de support/plateau pré-
déterminés pour la cuisson d’aliments, le procédé
étant caractérisé par les étapes de procédé
suivantes :

de réception d’une identification de l'aliment a
cuire,
d’obtention d’'un parameétre de temps de contro-
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le de sécurité hygiénique, appelé HSCT, pour
I'aliment a cuire, ou le HSCT est un temps attri-
bué a un produit alimentaire a cuire qui indique
le temps de cuisson restant minimal pour une
cuisson de produit alimentaire a des niveaux in-
férieurs au niveau sélectionné du produit ali-
mentaire a cuire,

d’obtention d’un temps de cuisson restant et
d’un niveau de support/plateau pour chaque ali-
ment en cours de cuisson dans le dispositif de
cuisson (1) ;

de comparaison du paramétre de temps de con-
tréle de sécurité hygiénique (HSCT) avec cha-
que temps de cuisson restant ; et
d’identification de niveau(x) de support/plateau
sUr(s) pour accepter le placement de I'aliment a
cuire,

dans lequel le systeme (8) fournit I'indication de
niveau(x) de support/plateau sar(s) pour accep-
ter le placement de l'aliment a cuire sur le dis-
positif d’affichage.
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