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Device and software enabled method for low
temperature cooking control system and food
safety monitoring and validation system

ABSTRACT

The device and software enabled method together provide a real time food safety validation
system, and programmed control system for low temperature cooking devices. The device is
governed by software, and together the device and the software control, record and validate food
safety during low temperature cooking processes. The system includes: real-time validation of
low temperature cooking pathogen log reduction as per government safety standards; online food
safety and recipe formulation data storage; smart phone or tablet enabled user interface for pro-
cessor module control; a programmable control for the processor module; inputs for one or more
temperature sensor element for providing a temperature signal indicative of internal product tem-
perature, and/or cooking medium temperature; a programmable control that is coupled to the user
interface for the application of cooking programs that are stored in the associated online database,;
a processor module that is coupled to the temperature sensor element for recelving the tempera-
ture signal from product temperature and ambient temperature; a processor module that enables
control of the heating element for regulating the temperature of cooking medium.
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DESCRIPTION

Device and software enabled method for low temperature cooking
control system and food safety monitoring and validation system

FIELD OF THE INVENTION

The invention relates generally to low temperature cooking and more specifically to programmable
control and safety validation for low temperature cooking, particularly to sous-vide cooking control,

safety monitoring, safety validation.

The invention is developed primarily for commercial, low temperature cooking with pre-set cooking
program(s) to control temperature, food safety temperature monitoring and food safety validation.
In addition to commercial application, the invention is applicable for domestic low temperature
cooking device control and temperature monitoring, and food safety validation.

BACKGROUND OF THE INVENTION

Any discussion of the prior art throughout the specification should in no way be considered as an
admission that such prior art is widely known or forms part of the common general knowledge in

the field.

Low temperature cooking is cooking at temperatures that require an extended hold time of 1
minute or more to reach a full kill 6.5 D reduction of pathogens. As higher cooking temperatures
are reached pathogens are reduced at a faster rate until an “instant kill” temperature is reached.
When cooking at lower temperatures, in order to ensure pathogens are reduced to appropriate
levels, minimum hold times must be maintained. The lower the cooking temperature, the longer
the minimum hold time. This time and temperature varies with the type of product cooked. Further-
more, industry often implements much longer cook times, often in excess of 48 hours, in order to
change the texture of food. Low temperature cooking increasingly popular, both commercially and
domestically, and is often implemented via sous vide cooking, or sometimes via low temperature
poaching with flavoured fat or broth. Used commercially, this method of cooking currently requires
validation with temperature loggers and probes tracking product and water temperatures. Opera-
tors must manually download and review data against time/temperature regulations set out by the
local health authorities. This is time consuming and it requires expertise. Furthermore, as previ-
ously mentioned, and unrelated to safety, for culinary reasons low temperature cookKing often
requires different cooking temperatures in stages over an extended period of time. The temperature
changes correlate to the internal temperature on the product being cooked and the desired final
temperature. There is a wide range of set points and recipes used to achieve different results.

Because of the complexity of the safety validation and the difficulty of monitoring extended cook
times, it is advantageous to have a device that monitors internal product temperature, and validates



CA 02865211 2014-09-30

automatically the safety of the food once the minimum hold time is met. Because of the evolving
knowledge of the relationships between time and temperature for pathogen log reduction it is ad-
vantageous to have the validation system controlled by a program that can receive instant updates.
Because of the need for stage cooking/temperature changes based on the internal product tem-
perature over an extended period of time, it is advantageous for the program to control the cooking
device.

It is the object of the invention to overcome at least one of the disadvantages of the process and to
facilitate sound food safety and sound culinary cooking processes.

It is an object of this invention in its preferred form to provide time and temperature monitoring and
food safety validation to existing cooking devices.

It is an object of this invention in its preferred form to provide an external control and user interface
for existing cooking devices.

It is an object of this invention to provide a device that can be built in by other manufacturers to
existing cooking devices and thus linked with the software enabled method to become a low tem-
perature cooking control, monitoring and validation system.

SUMMARY OF THE INVENTION

According to an aspect of the invention there is provided a device and software enabled method
for timeftemperature monitoring, data storage, safety validation, and process control of low tem-
perature cooking processes using a multitude of existing cooking devices. This device and software

enabled system includes:

An App that enables any smart device (smart phone or tablet) to act as an HMI (Human
Machine Interface) for the controls;

An automated system of food safety validation for low temperature pathogen log reduction, ac-
cording to regulatory standards;

An online storage system of time and temperature records;

A programmable control for the processor module with inputs for one or more temperature
sensor elements;

A programable control that is controlied by a user interface, receiving user inputs either
manually or from downloadable programs from the online database;

A software application/HMI for controlling, displaying, recording and validating food safety for
low cooking times and temperatures (low temperature cooking);

Two temperature sensor elements for providing a temperature signal indicative of internal
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product temperature and cooking medium temperature;
A processor module that is coupled to the user interface for receiving user inputs;

A processor module that is coupled to the temperature sensor element(s) for receiving the
temperature signal(s);

A processor module that enables control of the heating element of the existing cooking device
to which is connected Via the software application/HMI, and based on user input or program
download, the processor determines a cooking program comprising a plurality of cooking
temperatures each having a respective relationship to internal temperature and program set

points.
In the drawings, which form a part of this specification,

Fig. 1 shows the process of logging into the app and arriving at the home screen

Fig. 2 shows the process of selecting “My Recipes” from the home screen and arriving on a
recipe page

Fig. 3A shows the process of selecting “Find Recipes” from the home screen and arriving on a
search by selection page

Fig. 3B shows the process of selecting “Protein” from search selection page with search resuits
for “Beef”

Fig. 3C shows the process of selecting “Ethnic Flavour” from search selection page with
search results for “Western”

Fig. 3D shows the process of selecting “Chets” from search selection page with sculling search
results

FFig. 3E shows the process of selecting “What’s Popular” from search selection page
Fig. 3D shows the process of selecting “Sous Community” from search selection page

Fig. 4A shows the process of selecting “Create Recipe” from the home screen and arriving at
“Cooking Stages” pop up window

Fig. 4B shows the continuation of the process for “Create Recipe” from the “Cooking Stages”
window to arrive at the “Dashboard”.

Fig. 5A shows the process of selecting “Dashboard” from the home screen to arrive at “Short
Ribs” recipe page

Fig. 5B shows the process of “Running Program” which controls the external device and gives
real-time feedback on the “Run Program” and “Cooking Stages” screens

Fig. 5C shows the process of creating more “Dashboards” which can be connected to multiple

devices
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Fig. 6 is a view of the device and how it is connected to the bluetooth circuit board and power
sources

Fig. 7 Is the the electrical connectivity diagram for the device

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferably, the device and software enabled method is used as an external control, monitoring
and validation tool for low temperature cooking. More preferably, the device and software enabled
method is used as an external control, monitoring and validation tool for existing low temperature
cooking devices using the internal PID control and relay to bypass and control electrical current
to cooking element. More preferably the device is installed by the manutacturer of an existing low
temperature cooking device as an HMI that enables program/recipe downloads for low temperature
cooking. More preferably the device and software enabled method is used with existing sous vide
cooking devices. More preferably the device and software enabled method is used with existing
slow cooking devices. More preferably the device and software enabled method is used with
existing rice cooker devices. More preferably the device and software enabled method is instalied
and used with existing emersion circulators. More preferably the device and software enabled
method is installed and used with existing hot water bath devices. More preferably the device and
software enabled method is installed and used with existing soup warmer devices.

Preferably, the user interface enables the user to log-on to an online account using a smart phone,
tablet, or touch screen interface (FIG 1), and selects from “My Recipes” (FIG 2) “Find Recipes” (FIG
3a-f) or “Create Recipes” (FIG 4a-b). Programs/recipes are queried according to different search
criteria based on popularity ratings (FIG 3e), protein type (FIG 3b), taste profile (FIG 3c) , specific
user’s recipes (FIG 3d), source (FIG 3f), quality rating (FIG 3e).

Preferably, the user selects program/recipe from “My Recipes” (FIG 5a) and runs the program (FiG
5b) on cooking device controlier. More preferably the user creates recipe (FIG 4a-b) by manually
entering settings and saving data to create a new recipe. More preferably this recipe can be made
available to online community of device users. More preferably the user can make recipes private

or send invitations to specific users only.

Preferably, the system displays real time charts of cooking time and temperature (FIG 5b, 61). More
preferably system sends pop up validation messages to user display screen of food satety valida-

tion once reached.

Preferably, the system sends time and temperature cooking data automatically to online storage for
food safety record keeping purposes once process is complete and food safety has been validated.
More preferably, the system sends time and temperature recorded data to online storage once the

user attempts to end program.
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CLAIMS

1.

A method for programmable control for low temperature cooking processes and a method for
food safety validation by way of software enabled device, including: a software for controlling,
recording and validating food safety cooking time and temperatures according to government
standard and most current accepted scientific knowledge on pathogen log reduction; online
data storage; real-time validation of low temperature cooking pathogen log reduction accord-
Ing to government food safety standards; a software application user-intertace that enables
any smart phone or tablet to control the device that in turn controls the processor module in
other existing devices, and displays real time temperature time and temperature charts and set
program parameters; a programmable control for the processor module; inputs for one or more
temperature sensor element for providing a temperature signal indicative of internal product
temperature, and/or cooking medium temperature; a programmable control that is coupled

to the user interface for the application of cooking programs that are stored in the associated
online database; a processor module that is coupled to the temperature sensor element for
receiving the temperature signal from product temperature and ambient temperature; a proces-
sor module that enables control of the heating element for regulating the temperature of cooking
device and its contents; a processor module wherein the control for the processor module
downloads instructions form the software application/HMI; and wherein, based on the program
selected, the processor determines a cooking profile comprising a plurality of cooking tempera-
tures each having a respective set point relative to the internal temperature of food product and
software application/HMI| program download instructions.

The program according to claim 1, the program including: a series of validation timers beginning
once minimum temperature is met and ending either once the minimum length of time is met or
once temperature drops below timer set point,

The program control according to claim 2, wherein: multiple timers simultaneously record the
time at which each temperature reached and held thus sends validation notice to HMI once one
of the timers has reached minimum hold time without interruption or drop of temperature.

The program according to claim 3, records all time and temperature and sends time and tem-
perature records to online storage.

The program according to any one of claims 2 to 4, wherein: if minimum temperature is never
met or if temperature drops below critical limit, then safety validation is not sent to user. Instead

low temperature warning is sent.

The user interface according to claim 1, wherein: the user inputs selected food type and valida-
tion is based on appropriate food safety log reduction 6.5D minimum hold time and tempera-
tures.

The software application according to claim 1, wherein: the user interface enables user to select
from online database of programs and to download desired program (also known as recipe) to
control the device processor module.
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Figure 2
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Figure 3a.
12
@
D UR |
28
.
30

MY RECIPES

FIND RECIPES

CREATE RECIPE

14
15

Figure 3b.

©

FIND RECIPES '
28

SEARCH BY:

PROTEIN >

ETHNIC FLAVOUR >

CHEFS >

WHAT’S POPULAR > 31

SOUS COMMUNITY >

32

= 14
El ]

FIND RECIPES

SEARCH BY:

PROTEIN >
ETHNIC FLAVOUR >
CHEFS >
WHAT’S POPULAR >
SOUS COMMUNITY >

.

= P

FIND RECIPES

PROTEIN

Cajun Short Ribs
Southem
ki {(12)

Chuck Roast
Westam
' 2.8 &4 A0D)

Steak
BBQ
Thvkhw (78)

Maple Short Ribs
Westem

Aokkdok (23)

Beef |

34

31

32

15

33

15



12

28
29

30

14

12

28
29

30

14

CA 02865211 2014-09-30

FIND RECIPES

SEARCH BY:

PROTE!N >
ETHNIC FLAVOUR p
CHEFS ?
WHAT'S POPULAR >
SOUS COMMUNITY >

-

FIND RECIPES

SEARCH BY:
PROTEIN >
ETHNIC FLAVOUR >
CHEFS »
WHAT’'S POPULAR >
SOUS COMMUNITY >

i

Figure 3c.

12 FIND RECIPES

29 ETHNIC FLAVOUR

Chuck Roast
Beef Westem ?

AR (2)

Mapie Short Ribs
Wastern >

Akdokk (34) 15

Beef

31

Basil Chicken
| Chicken  Westem >

32 kR (12)

14 3
T2 o]

36

Figure 3d.

12
FIND RECIPES
30
Jason Kay 3
G
Jill Smith J’?
Joe Black g 17
31 =
Joey Gardener 5
32 N
John Foster V
W
Karen Wiseman
Kathy Barrow
14
15 15




12

28
29
30

31

32

14

12

28
29
30

31

32

14

CA 02865211 2014-09-30

FIND RECIPES

SEARCH BY:

PROTEIN >
ETHNIC FLAVOUR >
CHEFS >
WHAT'S POPULAR >
SOUS COMMUNITY >

FIND RECIPES

SEARGH BY:

PROTEIN
ETHNIC FLAVOUR
CHEFS

WHAT'S POPULAR

SOUS COMMUNITY

Figure 3e.

12

31

14
15

Figure 3f.

12

32

39

14
15

FIND RECIPES

WHAT'S POPULAR

Cajun Short Ribs
Beef Southem >

*hkkkn (12)

Chuck Roast
Beef Westem >

*hk ok (7)

Steak
Reef BRQ >
*hk kK (78)

Mapte Short Ribs
Beef Westem >

*hkhkkk (23)

FIND RECIPES

SOUS COMMUNITY

< aunch External Website 1n Safari>

38

15

15



10

11

12

13

14

45

48
48

CA 02865211 2014-09-30

JUR

DASHBOARD

MY RECIPES

FIND RECIPES

CREATE RECIPE

ingredient 2

Figure 4a.

46

47
49

40

44 |Recipe Name

Protein I 43

FHavour

Cooking Stages 52
Water set  FTOAUCt (" (" Time 46
@ Temp C Time 1
@ Temp C Time 49
Holg Temp C 51

Minimum Hold Time 51



CA 02865211 2014-09-30

Figure 4b.
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Figure 5a.
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Figure 5b.
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Figure 5c.
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