Office de la Proprieté
Intellectuelle
du Canada

Un organisme
d'Industrie Canada

Canadian CA 2396132 C 2009/12/01
Intellectual Property

Office (11)(21) 2 396 132

ﬁ:r:j Sgten%ya(r)\;da 12 BREVET CANADIEN
Y CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2000/12/29

(87) Date publication PCT/PCT Publication Date: 2001/07/05
(45) Date de délivrance/lssue Date: 2009/12/01

(85) Entree phase nationale/National Entry: 2002/07/02

(86) N° demande PCT/PCT Application No.: US 2000/035623
(87) N° publication PCT/PCT Publication No.: 2001/048431
(30) Priorité/Priority: 1999/12/29 (US60/173,913)

51) Cl.Int./Int.Cl. F25D 29/00(2006.01)

(72) Inventeur/Inventor:

TATTER, JORDAN B., US

(73) Proprietaire/Owner:

TATTER, JORDAN B., US
(74) Agent: BORDEN LADNER GERVAIS LL

(54) Titre : CONTROLEUR DE CONDITIONS DE CONSERVATION

54) Title: STORAGE CONDITION CONTROLLER

(57) Abréegée/Abstract:

A refrigerator (10) as disclosed having a housing (12) and an external control panel (14) with a display for displaying storage
conditions In Individual or multiple compartments (32, 34, 36) of the refrigerator (10). The controls (14, 46) may be programmed to
set optimum conditions for the food product stored in a given compartment of the refrigerator (10) and programmable electronic
circuitry includes precise controls for controlling the storage conditions within multiple compartments (32, 34, 36). The mechanism
disclosed allows food products to be stored within their optimum range of conditions to reduce the deterioration of quality and
prevent the development of deleterious organisms. By providing the ability to monitor conditions on the external display (14) and
adjust the conditions In a singular or multiple zones or multiple compartments (32, 34, 36) of the refrigerator (10), users are

afforded a means to increase their control for preserving food, maintaining quality, preventing food born illnesses, and conserving
energy.

r
56 ,
: —
Fom—=—=m——=-—=-—3@n
) T gat
34—~ 'li — A2
o 46 z
L r
) 14
267 T~ :' __,./"‘20
i
|L—~58 | |
| |
{52
e
60/""“"‘\_% "
|
B |
l = --@’.\
el 54 30
v
36 m.-# -

28

SNV
R 5. sas ALy

I*I ' ' a3 N/ 7 7 ]
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca opic B &

OPIC - CIPO 191




WO 01/48431 Al

CA 02396132 2002-07-02

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

5 July 2001 (05.07.2001) PCT
(51) International Patent Classification’: F23D 29/00 (81)
(21) International Application Number: PCT/US00/35623

(22) International Filing Date:
29 December 2000 (29.12.2000)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

60/173,913 29 December 1999 (29.12.1999) US

(71) Applicant and
(72) Inventor: TATTER, Jordan, B. [US/US]; 7275 Beech-
wood Circle, Watervitet, MI 49098 (US).

(74) Agent: TYCHONIEVICH, Daniel; Baker & Daniels,
Suite 250, 205 West Jefferson Boulevard, South Bend, IN
46601 (US).

(54) Title: STORAGE CONDITION CONTROLLER

32

56

34

26

60

36

28

(84)

I 00D 0T A

(10) International Publication Number

WO 01/48431 Al

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ,
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR,
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C, LK, LR,
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM,
TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ], TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:

With international search report.

Before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments.

[Continued on next page]

(87) Abstract: A refrigerator (10) as disclosed
having a housing (12) and an external control
panel (14) with a display for displaying
storage conditions in individual or multiple
compartments (32, 34, 36) of the refrigerator
(10). The controls (14, 46) may be programmed
to set optimum conditions for the food product
stored 1n a given compartment of the refrigerator
(10) and programmable electronic circuitry
includes precise controls for controlling the
storage conditions within multiple compartments
(32, 34, 36). The mechanism disclosed allows
food products to be stored within their optimum
range of conditions to reduce the deterioration
of quality and prevent the development of
deleterious organisms. By providing the ability
to monitor conditions on the external display
(14) and adjust the conditions in a singular or
multiple zones or multiple compartments (32,
34, 36) of the refrigerator (10), users are afforded
a means to increase their control for preserving
food, maintaining quality, preventing food born
illnesses, and conserving energy.
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STORAGE CONDITION CONTROLLER

BACKGROUND OF 1Xik, A NTION

Field of the Invention
5 This invention relates to a storage condition controller and more particularly

to a storage condition controller for monitoring and controlling a singular and/or

multiple compartments in a refrigerator. The storage condition controller of this
invention is also capable of storing food at optimum temperature based upon
predetermined preferred storage temperatures for different foods or food groups.

10

Discussion of the Prior 2
It has long been known that chilling or freezing will aid in the preservation of

food products. Recently it has been shown that storing some food products within a
critical temperature range can more cffeclively keep harmful orgmiisms from

15 growing and multiplying. One such organism is a food bom bacteria called Listeria
monocytogenes that can cause serious illness. Ingestion of Listeria and other harmful

organisms have resulted in illness and even the death of many people in the United
States every year. It has been found that the risk of illness caused by Listeria and/or

other hanmful organisms can be reduced by rapid chilling and storing food products .

20 at a temperature between 32-40°F (0 —4.4° C).
Furthermore, the Food Safety and Inspection Service of the Upited States

Department of Agriculture reminds conswmers who are at risk from illness of Listenia
and/or other food borne ilinesses to take extra precautions when cating certain foods

including ready-to-eat foods such as Junch meat and hot dogs. One of the
25 recomuendations is to refrigerate or freeze unconsumed perishable foods within two

hours of preparation and to keep foods at risk refrigerated at or below 40°F (4.4° C)

if fresh or frozen at 0°F (-17.7° C) or below. o
On the other hand, although storing many food products in refrigerated
compartments will prolong the food's usable life, excessive chulling of some fruits
30 may cause injury and hasten spoilage. The critical temperature at which chilling
injury occurs for many fruits is around S0°F (10° C). At that temperature, bananas
will become brown stained when refrigerated for about 8 hours. Likewise, a peach
chilled in the range of 34-45°F (1.1 = 7.2° C) will become mealy and brown within a
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short period of time. However, a peach may be stored successfully for several weeks

by cooling it rapidly to approximately 32°F (0° C) and closely maintaining that
temperature.

In particular, regarding optimal storage temperatures for various food

5 products, Food Science Australia, a joint venture of the Commonwealth Scientific

and Industrial Research Orgamsation (CSIRO) and the Australian Food Industry
Science Centre (AFISC), identifies the following optimum storage temperatures of

various food products:
Meats and Poultry 32-36°F (0—2.2° C)
10 Seafoods 32-36°F (0-2.2° C)
Cured Meat 32-38°F (0-3.3°C)
Milk/Dairy Products 34-40°F (1.1 -4.4°C)
Margarie/Oils 36-44°F 22 6.6° C) o a
" Fresh Vegetables 38-48°F 3.3-8.8°C) L e T
15 Fresh Fruit 38-50°F (3.3 - 10° C) |
Frozen Foods 0°F (-17.7° C)

Accordingly, it would be desirable to have a refrigeration unit having one or
more compartments or chambers and furthermore, a refii gerator unit having multiple
fresh food compartments whereby the temperature in each compartment may be

20  monitored and maintained independently so as to be able 10 store each food product
at its optimum storage temperature. In addition, it would be desirable to have a
refrigeration unit having an electronic display of the actual temperature and elected

temperature setting for each of said compartments. Furthermore, it would be-
desirable t0 have a refrige;'aﬁon unit having a programmable electronic circuit
wherein a temperature range or setting for each compartment is programmed by
using a display panel with input functions to select or enter the food product that is to
be stored in the compartment. A number of preprogrammed settings would be preset
at the factory; however, an operator or user of the refrigeration unit should be able to
alter the program for the temperature setting of a food product or add temperature
30 settings for additional food products as may be desired. '
Lastly, it would be desirable to have a refrigeration unit wherein
preprogrammed electronic circuitry could be used to set and monitor other conditions

25
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in the storage compartments such as humidity, air movement, light or radiant energy
or any other condition desired or required to be set or displayed. It would be most
convenient if the aforementioned displays and settings were available for view and
setting on the exterior of the refrigerator for convenience, observation and setung of
the storage compartment conditions without need to open the door of the refrigeration
unit, thus couserving energy and assisting in maintaining optimum  storage
conditions.

Heretofore, it has been known to provide a refrigerator having multiple
compartments or chambers and to provide varying temperatures in each of sad
compartments, including multiple compartments in the temperature ranges for fresh
food. Such a refrigerator is disclosed in U.S. Patent No. 2,986,009, to J. Gaysowski.
The refrigerator in Gaysowski is configured with five vertically stacked compartments

with each compartment being maintained at a different temperature range. The lowest
compartment is designed to operate at a temperature range of 0-10°F (-17.7 — -12.2° C)

with the other compartments operating in the ranges of 10-20°F (-12.2 - -6.6° C), 20-
30°F (-6.6 — -1.1° C), 30-40°F (-1.1 - 4.4° C), and 40-60°F (4.4 — 15.5° C) in order of
vertical ascension. However, the refrigerator in Gaysowski attempts to maintain the
desired temperature range in each compartment or chamber by using only one
temperature monitoring thermistor located in the middle chamber and a single variable

resistor control coupled to the chilling unit for raising or lowering the overall

temperature to be maintained inside the refrigerator.

The temperature variance in the chambers of the refrigerator in Gaysowski is
achieved by using panels/piles of different sizes located at the top of each chamber
such that each pile includes a different number of thermocouples. The chamber with
the coldest desired temperature has the smallest pile located at the top thereof having
the least number of thermocouples. To correspond with the desired increase in
temperature range in each ascending chamber, each consecutive pile has an increased
size and number of thetmocouples so that the pile at the top of the chamber with the
highest temperature setting has the largest pile and most thermocouples. The piles
having more thermocouples are capable of transfering more heat thereby

maintaining different temperature ranges in each chamber. The refrigerator in the
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Gaysowski patent does not provide a means of individual ly displaying, monitoring,
setting, or adjusting the temperature in each chamber.

It is also been known to provide a refrigeration unit having a temperature
gauge and a thermostatic control on the exterior of the refrigerator, and furthermore

to have separatc temperature gauges and thermostatic controls for the freezer
compartment and the fresh food compartment, such as disclosed in U.S. Patent Nos.

4,014,178 and 4,148,194 to J. Kells. HoWever, the refrigerators in the patents to Kells
do not offer programmable electronic circuitry for setting, monitoring and displaying
the temperature in each compartment, and furthermore, the patents to Kells do not
recognize the need for more than one fresh food compartment, and more particularly,
the need for multiple fresh food compartments having individual monitoring and
temperature control.

It 1s also known to put an electronic temperature display and control on the
exterior of a specimen transporter as disclosed in U.S. Patent No. 5,483,799 to M.
Dalto. The temperature control module in the Dalto patent can be used to set and store
the minimum and maximum desired temperatures in the transporter’s memory circuit.
The temperature control module also displays the current operational status of the
storage compartment. The temperature control mechanism used in the Dalto patent
includes a temperature probe for sensing the temperature and a means to activate the
heating or cooling functions of the unit to maintain the temperature beween the
minimum and maximum set temperatures. The patent to Dalto does not disclose
multiple compartments or the capability of programming the transporter temperature by
inputting the type of product to be stored therein.

A mechanism for controlling the temperature of a fresh food refrigerator
compartment utilizing air flow from the freezer compartment is disclosed in U.S. Patent
No. 5,901,562 to S. Tunzi et al. The Tunzi invention utilizes manual controls of the rack
and pinion type to alter the air flow characteristics. Other methods of altering the
temperature and air flow of a chamber in a refrigeration unit are disclosed in U.S. Patent
Nos. 4,358,932 to R. Helfrich, Jr., 4,858,443 to K. Denpou, and in 5,931,010 to J. Kim,

all of which relate to quick chilling chambers that are not designed to maintain food

products within their optimum temperature range.
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Lastly in U.S. Patent 2,368,294 to W. Giffard, a refrigerator unit is disclosed
having one freezer compartment and two fresh food compartments whereby one fresh
food compartment i1s cooled by convection currents from the primary evaporating

element which condenses moisture
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from the air in the compartmaznt to provide a low moisture environment. The other
fresh food compartment is maintained at a high humidity level by limiting the
circulation of air between said compartment and the primary evaporating element.
The patent to Giffard does not possess an electronic control to display, monitor and/or
adjust the humidity levels in the compartments.

None of the above references disclose or suggest a refrigeration unit having
multiple fresh food compartments whereby the temperature may be electronically
monitored and maintained independently for each compartment. Furthermore, none
of the references disclose programmable electronic circuitry whereupon the

lemperature sctting or range of the compartment may be set and maintained by

selecting the food product to be stored therein.

SUMMARY OF THE INVENTION

[t 1s a feature of the invention to provide a refrigerator having one or more
compartments. The refrigerator has a housing, a cooling mechanism contained in the
housing, and a storage condition controller including programmable electronic
circuitry tor controlling storage conditions within the refrigerator and an electronic
display capable of displaying the temperature of each of said compartments.

Another teature of the invention is that the display on the refrigerator may
depict the humidity level and air movement, for at least one of said compartments.

[t 1s also a feature of the invention that the programmable electronic circuitry
includes memory circuitry containing preprogrammed optimal storage conditions for
the preservation of numerous food products and wherein the display depicts the
optimum storage conditions including the optimum temperature for preservation of
various food products or food groups.

[t 1s a further feature of the invention that an operator may program the
electronic circuitry to include preservation conditions including temperature for
additional food products and change the preprogrammed settings.

Another teature of the invention 1s that the cooling mechanism includes
individually controllable evaporator sections or other heat management systems in
each of said compartments.

Lastly, 1t 1s a feature of the invention that the storage condition controller

includes at least one temperature sensor in each of said compartments for sensing the
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temperature therein, said temperature sensors being electrically connected to an

externally wvisible control module and said programmable electronic circuitry
contained within said module, and an input control for inputting a temperature range
setting for each of said compartments and whereas the control module is electrically
connected to the cooling mechanism for activaﬁng and deactivating the mechanism to

maintain the temperature of each compartment in accordance with the input settings.

BRIEK DESCRIPTION OF THE DRAWINGS

The mvention will be better understood on consideration given to the
following detailed description thereof. Such a description makes reference to the
annex drawings wherein:

Figure 1 1s a perspective view of a refrigeration unit having multiple
compartments with a central control module electrically connected with a sensor in
each compartment.

Figure 2 1s a perspective view of a refrigeration unit showing the central
control module electrically connected to an intemnal cooling mechanism for cooling
each compartment independently.

Figure 3 1s an enlarged view of the control module.

Figure 4 shows the storage condition control loop for controlling the
conditions of a single compartment.

Figure 5 1s a flow chart illustrating the steps for controlling the temperature of

a retrigerator compartment by selecting a food group to be stored therein.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

This invention relates to gathering of information about conditions in a food
storage compartment, transforming the information into commonly used or
understood terms, displaymng information and providing means to adjust the
conditions to the optimum recommended conditions for a particular food group. It
encompasses multiple sensors and multiple settings in multiple storage compartments
of a refrigeration unit, although the controls herein described are in no way less

effective for a single compartment or a single refrigerated food storage container.
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rurthermore, the imvention relates to a device that will aid in reducing

deterioration of food quality and improving the potential to minimize disease
organisms that are associated with ineffective or improper storage conditions.

Referring now to Figures 1 and 2, a refrigeration unit is shown as generally
indicated by 10. Refrigeration unit 10 includes a housing generally indicated by 12, a
storage condition controller generally indicated by 14 and a cooling mechanism
generally indicated by 16. Refrigerator housing 12 is defined by two parallel sides
20 and 22. a top 24, a front 20, a bottom 28 and a rear 30. Refrigerator unit 10 is
divided into multiple compartments or chambers 32, 34, and 36, which may be
thermally insulated from one another. In the embodiment depicted in Figures 1 and
2. compartment 32 1s a freezer compartment, as is well known in the industry, and is
designed to store food produﬁ:ts or other 1tems below their freezing temperature.
Storage compartments 34 and 36 are designed to store fresh food products or other
Items at temperatures above their freezing temperature, such compartments also being
well known 1n the industry.

Referring to Figure 2, cooling mechanism 16 is of a type well known in the art
and includes a compressor 38, condenser portion (not shown), and evaporation coils
40, 42, and 44. Cooling system 106 is designed with a valve mechanism (not shown)
so that evaporation cotls 40, 42, and 44 may be operated independently. Furthermore,
cooling system 10 is designed so that evaporation coil 40 will cool compartment 30,
cvaporation coil 42 will cool compartment 34, and evaporation coil 44 will cool
{rcezer compartment 32.

Reterring back to Figure 1. storage condition controller 14 includes a control
module 46 and temperature sensors 50, 52 and 54, which are of a type well known in
the industry. Temperature sensor 50 is located in freezer compartment 32 and has an
input line 56 electrically connecting temperature sensor 50 to control module 46.
Temperature sensor 52 1s located in fresh food compartment 34 and is electrically
connected to control module 46 by input line 58. Likewise, temperature sensor 54 is
located within fresh food compartment 36 and electrically connected to control
module 46 by mput line 60. Control module 46 is electrically connected to cooling
system 16 via output lines 62, 64, and 66 for controlling the operation of said cooling

system.
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Referring now to Figure 3, in the preferred embodiment, control module 46

includes an input portion 70 and a display portion 72. Display portion 72 is of the
liquid crystal type (LED) and includes compartment number and food group displays
72a, a temperature display 72b. a humidity display 72c and an air flow display 72d.
The input portion of control module 46 includes compartment selection inputs 70a,
70b, 70c, and 70d for selecting a compartment so as to read the conditions in the
compartment on display portion 72 or change the conditions therein. Each
compartment selection input key represents a different compartment. Also, located
on the input portion 70 of control module 46 1s a set condition 1nput 70e, a read
setings input 70f, a food group selection input 70g. a temperature selection input
70h, a humidity selection nput 701, an air flow mput 70, and numernic/alphabetic
selection nputs 70k-t. Control module 46 may also include a bar code scanner so
that optimum storage conditions for a food product may be encoded thereon using the
Umversal Product Code (UPC) and whereas the scanner reads the storage conditions
encoded on the UPC and the control module sets the storage conditions of a selected
compartment of the refngerator based upon the informanon. The bar code scanner
would be of a type widely known in the art. such as disclosed in U.S. Patent Nos:
4,713,532 to C. Knowles, U.S. Patent 5,870,219 to G. Plesko or 6,003,775 to H.
Ackley,

Figure 4 shows a portion of the storage condition controller 14 as would be
associated with a single compartment or chamber of refrigerator 10, and in this Figure
the controller for freezer compartment 32 is shown. Temperature sensor 50 1s -
connected by input lines 36 to control module 46 which in turn 1s connected by output
lines 62 to compressor 38 of cooling system 106 for cooling of the compartment by
evaporation line 44. Also shown in Figure 4 is an air flow system 15, which 1s also
controlled by control module 46. Air flow system 15 includes a fan 74 to provide air
movement wherein said fan 1s powered by an electnc motor 76, which is coupled to
fan 74 by a shaft 78. An electrical output control line 80 from control module 46 1s
connected to fan motor 76 to convey a control signal for activating/deactivating the
fan.

Having described the component parts of the invention, the operation will
now be discussed. The operation can best be described by refernng to the flow chart

in Figure 5. Steps 100-104 are performed by a user and steps 105-110 are performed
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by storage condition controller 14. To start, a food compartment for which a food

product 1s to be stored therein 1s selected at step 100 by the user opting one of the
input entry keys 70a-d. In step 101, the user then selects input key 70e to determine
1f a programmed setting for the food product is contained within the memory of
control module 46. If a program for the food product is not in the memory of control
module 46, then the user may enter the food product (stepl02) and a temperature
range for the food product (step 103) by using the set condition keys 70f, temperature
key 70h and alpha/numeric keys 70k-t to store the desired information in memory.
After the storage conditions are programmed in control module 46, the user can now
set the compartment to these conditions by touching the set condition mput key 70f
and sclecting the food product to be placed in the compartment from input key 70e
(step 104).

Once the food product 1s selected, storage condition controller 14 performs
the necessary functions to maintain the conditions of the storage compartment within
the programmed settings. Regarding the storage temperature in the compartment, in
step 105 the storage condition controller senses the temperature in the compartment
and dctermines whether the temperature 1s within the programmed range. If the
temperature 1s not within the programmed range as shown in step 106, the controller
will determine 1f the temperature is higher than the maximum temperature or lower
than the minimum temperature. If the temperature in the compartment is higher than
the maximum temperature for the programmed temperature range, next storage
condition controller 14 will determine whether the cooling system is currently
operating (step 107). As indicated in step 108, if the cooling system for the
compartment 1n question 1s not on, then the storage condition controller 14 will
commence the operation of cooling system 16 to cool the compartment to within the
programmed temperature range for the selected food group. If the cooling system for
the compartment 1n question is already in operation cooling the compartment, then
the cooling system will remain on until the compartment temperature falls within the
proper range.

[t the temperature in the compartment 1s within the temperature range setting
or 1s lower than the minimum temperature for the selected food group, storage
condition controller 14 will again determine whether the cooling system 16 is

currently 1n operation for the compartment (step 109). If the cooling system is in
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operation cooling the compartment, storage condition controller 14 will turn off the

cooling system for the compartment, and if cooling system for the compartment is not
currently operating, 1t will remain off as shown in step 110. Storage condition
controller will then continue to monitor the temperature in the compartment by
repeating steps 105 to 110 at a preprogrammed frequency of operation.

Storage condition controller 14 will perform similar steps for other storage
conditions such as air flow or humidity which may be programmed into control
module 46, such as for air flow system15. It should be appreciated that more than
one sensor may be placed in each compartment so as to provide more precise
temperature monitoring. It should also be appreciated that although the refrigerator
shown in the preferred embodiment includes three compartments, that any number of
compartments ncluding a single compartment or one frozen food compartment and
one fresh tood compartment could be used and controlled with the subject invention.
Furthermore, although the refrigerator in the preferred embodiment shows controlling
conditions in the refrigerator using controlled evaporator sections, any method known
in the art for cooling or controlling the temperature of a refrigerator compartment
may be utilized. In addition, 1t should be understood that any storage condition in the
compartment could be controlled with the storage condition controller with the
subject invention such as humidity, air flow, oxygen content, light, or otherwise using
any system known in the art for regulating these conditions. It should also be
recognized that the specific configuration/type of the display and input portion of the
control module may be varied without departing from the scope of the invention.

While the mvention has been taught with specific reference to the above
embodiment, someone skilled in the art would recognize that changes can be made 1in
form and detail without departing from the spirit and scope of the invention. The
described embodiments are to be considered in all respects only as 1llustrative and not
as restrictive. The scope of the invention is, therefore, indicated by the following

claims rather than by the description.
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CLAIMS:

1. A refrigerator having multiple compartments designed for maintaining
temperatures in said compartments comprising, a refrigerator housing, a cooling
mechanism contained in the housing, a storage condition controller including
programmable electronic circuitry for controlling storage conditions within the
compartments, an electronic display capable of displaying the temperature of each of the
compartments, and whereby said storage condition controller sets the temperature range

for each compartment based upon the selection on said storage condition controller of the

food 1tem to be stored therein.

2. The refrigerator set forth in claim 1 wherein the display shows the humidity level

for at least one of said compartments.

3. The refrigerator set forth in claam 2 wherein the display shows air movement
within the refrigerator.
4. The refrigerator set forth in claim 3 wherein the programmable electronic circuitry

includes memory circuitry containing preprogrammed optimal storage conditions for the

preservation of numerous food products.

3. The refrigerator set forth in claim 4 wherein an operator may program the

electronic circuitry to include preservation conditions including temperature for additional

food products and change the preprogrammed settings.

6. The refrigerator set forth in claim 5 wherein the cooling mechanism includes

individually controllable evaporator sections in each of said compartments.

7. The refrigerator set forth in claim 6 wherein the storage condition controller
includes a temperature sensor in each of said compartments for sensing the temperature
therein, said temperature sensors being electrically connected to a control module and said

programmable electronic circuitry contained within said module, and an input control for
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inputting a temperature range setting for each of said compartments and whereas the
control module is electrically connected to the cooling mechanism for activating and

deactivating the mechanism to maintain the temperature of each compartment in

accordance with the input settings.

8. The refrigerator set forth in claim 7 wherein the control module further includes a

bar code scanner.

9. A method for controlling temperature within a compartment of a refrigerator, said
method comprising the steps of: providing a refrigerator having a housing, having a
plurality of compartments, a cooling mechanism capable of cooling at least one of said
compartments independently of the other compartments, and a storage condition controller
having programmable electronic circuitry; providing a display on the housing; providing
an input control; providing a sensor in the compartment to sense the temperature therein;
sensing the temperature in the compartment and comparing said temperature with the
temperature range setting programmed in said storage condition controller; controlling
said cooling mechanism with said storage condition controller; programming the
controller with selected food products and temperature range settings to correlate with
optimum storage conditions for the selected food products; displaying programmed food
groups and corresponding temperature range settings on said display; providing said input
control for said storage condition controller to be capable of receiving an input from a user
of the type of food product to be put into said compartment; selecting a food product on
the input control; comparing the temperature in said compartment with a temperature
range setting programmed in said storage condition controller for the selected food

product; and maintaining the temperature in said compartment within the program range

for the selected food product.

10.  The method of controlling temperature as set forth in claim 9 wherein the user may

alter the program storage conditions for a food group.
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11.  The method of controlling temperature as set forth in claim 10 wherein the storage
condition controller includes a bar code scanner for scanning bar codes that contain

storage conditions encoded thereon.

12.  The method of controlling temperature as set forth in claim 11 wherein the storage

condition in the compartment is set from the information contained in the bar codes of the

food products.



CA 02396132 2002-07-02
WO 01/48431 PCT/US00/35623

1/6

32

56

34

26

60

36

SUBSTITUTE SHEET (RULE 26)



CA 02396132 2002-07-02

PCT/US00/35623

WO 01/48431

2/6

-G, 2

SUBSTITUTE SHEET (RULE 26)



46

PCT/US00/35623

| et
. = O_
s S| J| |S m <

CA 02396132 2002-07-02

WO 01/48431

3/6

A
N

70

-G, 5

SUBSTITUTE SHEET (RULE 26)



CA 02396132 2002-07-02
WO 01/48431 PCT/US00/35623

4/6

e 50

14

06

SUBSTITUTE SHEET (RULE 26)



CA 02396132 2002-07-02

PCT/US00/35623

WO 01/48431

5/6

1 DONPO0Ud POO 4
40 4 abuvoy
34Ny ouaduwa |

wouboud

£0l

A JOWA
U] 12NpPO0Jd

LOO 4
Wwouboud

201

v 01

ON

001

1.ONPOU4 POO
03AS 3(]
5]

{01

1U3WL J0dWwo )
POO
1233138

SUBSTITUTE SHEET (RULE 26)



CA 02396132 2002-07-02

PCT/US00/35623

WO 01/48431

6/6

0Ll

801

L0]

330 2A037
ON 41 o

440 Udun]
" S3AA 3] e

U]
1TUdWy 40dwo )
A0 { WaLSAS

Bunoon

S|

Al
1UAWY J0dwo)
A0 { WALSAS
bunoo)y

601 >

; abuoy
Woubouyd

;. abuoy

woubougq uoy] UIYTIM
A3M0T] 40 JU3YDIH 1Uuadwluodwo] 30
43y0OiH dwo | 'dwa |

=3
301

SUBSTITUTE SHEET (RULE 26)



| 12
20

pao
aoeo
£ik

—‘—u-———_—--n-.--—-

60

30

Illll'l‘illilll'l‘" it Sl I b W =

36

28



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - abstract drawing

