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(54) Device and method to produce a modified atmosphere for food preservation

(57)  An appliance system including a module (12)
removably mounted to an appliance (10), one or more
removable gas canisters operably connected to the mod-
ule (12), and a food retaining enclosed space operably
connected to the module (12). The one or more gas can-
isters supply a modified atmosphere in the food retaining
enclosed space (14) to produce a modified atmosphere
that enhances preservation of the food contained in the
food retaining enclosed space (14). A method of modi-
fying the atmosphere in a food storage space (14) for
food includes the steps of: providing a module (12) ca-
pable of being removably engaged to an appliance (10)
and typically receiving power from the appliance (10) and
atleast one removable gas canister; operatively connect-
ing or otherwise engaging the module with the appliance
(10); operatively connecting or otherwise engaging the
module to a food storage area having an existing atmos-
phere; and removing at least a portion of the existing
atmosphere from the food storage space (14) and replac-
ing it with a modified food storage atmosphere using at
least one of the at least one removable gas canisters to
supply the modified atmosphere to the food storage area.
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Description

SUMMARY OF THE INVENTION

[0001] An embodiment of the present invention typi-
cally includes an appliance system that includes a food
retaining compartment, a module removably connecta-
ble to an appliance, and at least one removable gas can-
ister that includes all or a portion of a modified atmos-
phere to be added to the food retaining compartment.
The module typically includes a pressure sensitive device
for sensing the level of gas being removed or added to
the food retaining compartment; a valve for regulating
the removal of gas from the food retaining compartment
and a valve for regulating the addition of a modified at-
mosphere and a gas moving device, typically a vacuum
pump.

[0002] Another embodiment of the present invention
includes a module for providing a modified atmosphere
to afood retaining space having a volume where the mod-
ule is removably engageable to an appliance. The mod-
ule typically includes: a housing; at least one removable
gas canister that includes all or a portion of a modified
atmosphere to be added to a food retaining space; apres-
sure sensitive device for sensing the level of gas being
removed or added to the food retaining space; a valve
for regulating the removal of gas from the food retaining
space and a valve for regulating the addition of a modified
atmosphere and a gas moving device.

[0003] Yet another embodiment of the present inven-
tion is directed toward a method of providing a modified
atmosphere to a food storage space having a volume for
enhancing the preservation of food stored in the food
storage space when the food storage space contains the
food and the modified atmosphere. The method typically
includes the steps of: providing a food storage space
having a volume, a module removably connectable to an
appliance that includes a first valve for regulating gas to
and/or from the food storage space, a vacuum pump,
and a gas canister engaging inlet, and at least one re-
movable gas canister containing a compressed gas; en-
gaging the gas canister to the gas canister-engaging inlet
of the module so as to operably connect the compressed
gas with the module; engaging the module with an ap-
pliance such that the module receives power from the
appliance; operably engaging the food storage space
with the module such that gas is capable of moving out
of and into the food storage space; activating the module
thereby causing the module to perform the steps of: ac-
tivating the vacuum pump and, if not already closed, clos-
ing the first valve to thereby draw an amount of ambient
air from the food storage space; stopping the vacuum
pump; opening the first valve to allow gas flow from the
gas canister into the food storage space; and filling the
food storage space with at least a portion of the com-
pressed gas from the gas canister thereby forming all or
part of the modified atmosphere.

[0004] These and other features, advantages, and ob-
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jects of the present invention will be further understood
and appreciated by those skilled in the art by reference
to the following specification, claims, and appended
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Fig. 1lis an elevated perspective view of an em-
bodiment of a module of the present invention;

[0006] Fig. 2 is an elevated front view of an embodi-
ment of a module of the present invention;

[0007] Fig.3isanelevated rearview of an embodiment
of a module of the present invention;

[0008] Fig.4isanelevatedrearview of an embodiment
of a module of the present invention with the rearward
cover of the upper portion of the module removed,;
[0009] Fig.5is an elevated front view of a side-by-side
refrigerator/freezer appliance with a module according
to an embodiment of the present invention engaged to
the inner door liner surface of the refrigerator section of
the appliance;

[0010] Fig. 6is an elevated front view of a side-by-side
refrigerator/freezer appliance with a module according
to an embodiment of the present invention engaged to
the outer door surface of the appliance;

[0011] Fig. 7 is an elevated view of another embodi-
ment of the presentinvention where the module receives
power from the appliance using an electrical umbilical
connection between the module and the appliance;
[0012] Fig. 8isanembodimentofthe presentinvention
showing the use of one valve to regulate flow of the gas
into and out of the food retaining compartment/space with
the valve in the closed position to not allow gas to flow
from the gas canister and depicting the gas being re-
moved from the compartment/space;

[0013] Fig. 9 is the embodiment of the present inven-
tion shown in Fig. 8 with the valve in the open position
with gas from the canister being supplied to the food re-
taining compartment/space;

[0014] Fig. 10is the embodiment of the present inven-
tion shown in Figs. 8-9 with a second valve positioned
between proximate the vacuum pump and proximate the
compressed gas canister showing the system in the am-
bient gas removal mode;

[0015] Fig. 11 is the embodiment of the present inven-
tion shown in Fig. 10 showing the system supplying mod-
ified atmosphere to the food retaining compartment/
space with the valve proximate the compressed gas in
the open position and the valve proximate the vacuum
pump in the closed position;

[0016] Fig. 12 is another embodiment of the present
invention showing a plurality of gas canisters in the am-
bient gas removal mode;

[0017] Fig. 13 is another embodiment of the present
invention showing multiple compressed gas canisters
that can be connected through one inlet to supply the
modified atmosphere;

[0018] Fig. 14 shows a pressure v. time curve where
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the opening time of the modified atmosphere supplying
valve (T,-T;) depends on the emptying time (T;-T,) and
is calculated to have only a fraction of atmospheric pres-
sure within the food retaining compartment/space when
the modified atmosphere has been supplied to the food
retaining compartment/space.

[0019] Fig. 15 shows a pressure v. time curve where
the opening time for the valves (T,-T,) depends on the
emptyingtime (T,-Ty) and the valves proximate a plurality
of gas canisters (a,b,c) are opened for a calculated time
inorder to build a predetermined partial pressure of gases
that form a predetermined blend of gases that make up
a modified atmosphere;

[0020] Fig. 16 shows a flowchart of a system for sup-
plying a modified atmosphere to a rigid food retaining
compartment/space according to an embodiment of the
present invention; and

[0021] Fig. 17 shows a flowchart of a system for sup-
plying a modified atmosphere to a food retaining bag ac-
cording to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0022] The presentinvention generally relates to a re-
movably connectable module that forms part of an appli-
ance system. Asshownin Figs. 1-2, the appliance system
typically contains a module 12 capable of forming a mod-
ified atmosphere within a food retaining compartment/
space that has a volume in an appliance and/or fagade
or module receiving housing that can sit on a countertop
and either be powered using a direct connection or an
umbilical-type power connection 11 or electrically con-
nected to a standard electrical socket when the module
receiving housing and the module are placed on a coun-
tertop or the like. Typically, the appliance 10 is a refrig-
erator, but conceivably could be any appliance such as
a refrigerator and freezer combination, refrigerator, or
freezer alone or could also be a refrigerated space that
receives cooler air from another source such as a freezer
compartment. Most preferably, the appliance contains a
refrigerator compartmentthat has aninner liner. Whether
a traditional appliance or a refrigerated space, the appli-
ance typically is capable of providing electrical power to
the module when the module is operatively connected to
the appliance. Generally speaking, the module operates
to evacuate the food retaining compartment/space (typ-
ically a container, bag or other compartment/space 14).
When the food retaining compartment/space is a bag, it
may be a heat-sealable bag and the bag may also op-
tionally be either of fixed volume or expandable. When
the food retaining compartment/space is a fixed volume
container, a fixed geometry container or a fixed volume
compartment within the module, the compartment typi-
cally has one or more valves.

[0023] The modified atmosphere injected into the food
containing compartment/space 14 extends the freshness
of refrigerated food. The atmosphere selected is custom-
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izable so that it best extends the life of the food or food
group that the consumer wishes to extend the life thereof.
[0024] The modified atmosphere module generally in-
cludes a housing 16 and a control device 18 typically
positioned within the housing. The housing typically con-
tains an upper portion 20 and a lower portion 22 with the
control device typically contained within the upper portion
20 of the housing 16 as well as two sides 24, a bottom
surface 26 and a top surface 28. The sides typically have
at least one, more typically a plurality, substantially T-
shaped appliance-receiving groove 30 that is formed by
a raised substantially T-shaped portion 32 along the pe-
rimeter of the groove 30. This configuration operates by
engaging mating elements of the appliance to retain the
module in engagement with the appliance, usually along
the liner of the appliance or other chamber of the appli-
ance. Typically, the module engages the inner surface
of the liner of the appliance 34 and the mating elements
of the appliance are along the inward facing surfaces 36
of the liner mutually facing one another. Typically, the
module is held in engagement with the appliance at least
partially, more typically substantially or entirely by pres-
sure fit between the inward facing surfaces of the appli-
ance and the sides of the module.

[0025] Typically, the upper portion of the module has
at least one snap release receiving groove 38 along the
sides of the module for receiving/engaging a push button
snap release element 40 of a covering component 42
that may optionally contain a control panel 44 or be con-
figured to allow access to a control panel that is a part of
the module through an aperture/window 46 (typically
along the user facing surface of the module) when the
covering component is engaged to the upper portion of
the module. The covering is held in place at least partially
by at least one biased component, but more typically two
or more biased components 39 that frictionally engage
the covering component, typically along the sides. Usu-
ally, the covering component contains at least one cover
appendage 48 along each side of the covering compo-
nent that operatively connects/engages upwardly ex-
tending cover receiving grooves 50 along the sides of
the upper portion of the module.

[0026] Typically, the front/user facing surface of the
lower portion of the module is solid and typically will con-
tain a projection portion 52 that also forms a recessed
portion 54 in the opposite rearward facing side of the
module. The lower portion of the module also typically
contains a user removable gas canister cover 56 that
covers the gas canister(s) or receptacles from view when
the canister engages with the gas-canister receiving inlet.
The lower portion of the module also typically incorpo-
rates a user-facing tray 59 that is typically capable of
supporting the food retaining compartment/space with or
without food within the compartment. The tray also typi-
cally contains an optionally removable lattice structure
60 to allow small food components to fall between the
spaces in the gridwork. Typically the lattice structure is
sized to fit within the entire tray but conceivably only a
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portion of the tray may include a lattice structure and the
remainder of the tray may be flat and smooth or the tray
could be entirely flat and smooth. Also, the tray could be
textured to provide a slip resistant surface.

[0027] Ascanbe seeninFigs. 3-4, the rearward facing
surface of the module typically contains an upper portion
rearward-side cover 62 that covers the main operating
elements of the module contained within the upper por-
tion ofthe module. The rearward-side cover 62 is typically
held in place with at least one, more typically a plurality
of fasteners such as screws 64. Typically the rearward
side of the upper portion also has an appliance/power
connector 66 that receives the connection from the ap-
pliance or other power source for the electrical power of
the module.

[0028] AsshowninFig.4,the upper portion of the mod-
ule typically contains or is proximate at least one gas
receiving inlet 68. The gas receiving inlet is typically
spaced just within the lower portion of the module to allow
easy connection of the canister through a typically circu-
lar aperture in the dividing wall 70 between the upper
portion and the lower portion of the module. Conceivably,
a plurality of gas receiving inlets/connections can be uti-
lized to receive a variety of different gas canisters. The
gas canisters typically have a volume of about one liter
or less. The gas canisters and inlet(s) may be configured
such that the gas canisters will only release gas when
engaged to an inlet of the module without damaging the
canister. The canisters and/or inlet may be configured
such that when the canister(s) is(are) operatively con-
nected to the inlet, the control device senses the type of
gas contained within the canister. The module is also
able to estimate or measure the amount of gas remaining
in the canister that is connected to the inlet. The gas
canisters may contain one of many different types of gas-
es used to create a final modified atmosphere or may
contain a mixture of gases preblended to form a given
modified atmosphere that best extends the life of a given
food product. It is also possible that the gas canister will
contain a single gas that is the only gas used to create
the modified atmosphere.

[0029] Typically, the gas proceeds through the inlet
and then through a pressure reducer 72 when gas is be-
ing supplied to the module. The pressure reducer is typ-
ically engaged with the upper portion of the module or
held in place using a substantially C-shaped retainer 80
with two flat surfaces 82. The two flat surfaces typically
each receive at least one fastener, typically a screw,
which also engages the upper portion of the housing of
the module on the interior surface. The upper portion also
typically contains one or more valves 74 that are typically
solenoid valves as well as a vacuum pump 76. A sub-
stantially C-shaped vacuum pump bracket 86 with two
substantially flat ledges retains the vacuum pump within
the housing using fasteners, typically screws thatengage
the vacuum pump bracket and the housing. Optionally,
a second vacuum pump stabilizing bracket 88 can be
used to further stabilize the vacuum pump within the
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housing. Tubing 78 capable of having gas move within
it typically is used to distribute the gases and may be
interconnected using connectors and/or one or more T-
junction connectors 84. Typically, electrical wiring is used
to distribute power to the electrically powered elements
of the module, including the solenoid valves, the control
device, and the vacuum pump.

[0030] The upper portion of the module also typically
contains at least one control device that is typically a
control board in combination with a relay or a microcon-
troller. A microcontroller is a functional computer system
on a chip that typically contains a processor core, mem-
ory, and programmable input/output peripherals. The
memory may be RAM, program memory or both. The
control device is typically connected with an input receiv-
ing device for receiving instructions from a user. Typically
the input from the user in the case of the module of the
present invention is a control panel with push button or
touch sensitive controls. The input receiving device is
configured to receive input from the user including what
type of modified atmosphere is desired. The control de-
vice is configured to be responsive to input from the user
that instructs the control device to perform steps based
at least in part upon the user input. The control device
typically operates to control various other components
of the module including the vacuum pump and the open-
ing and closing of the valves. The control device, in the
case of a microcontroller, typically has memory that uti-
lizes a calibration curve for estimating the free volume in
a container based upon the time necessary to remove
ambient air inthe food retaining space to a predetermined
level at least substantially below ambient pressure and
also based upon one or more characteristics of the vac-
uum pump (for example, the vacuum pump’s strength).
Typically, the calibration curve is stored in the memory
of the microcontroller. In this manner, the control device
can approximate when to turn off the vacuum pump and
begin to supply modified atmosphere to the food retaining
compartment/space.

[0031] Also, optionally, the module may contain one
or more gas storage chambers typically within the module
where the gas storage chamber(s) are operably connect-
ed to the food retaining compartment/space and the
chamber(s) can be filled from individual corresponding
inlets that receive a gas canister or can be filled through
the use of one inlet and valves, typically solenoid valves
positioned outside each chamber such that one or more
specified gas storage chambers are filled at a given time
from the gas canisters. The gas storage chamber could
be used to supply all or a portion of the modified atmos-
phere to the food retaining compartment/space. When
only a portion is supplied, the remainder of a given gas
for the modified atmosphere can be supplied from the
gas canister engaged to the inlet.

[0032] The module may also contain a heat-sealing
element, which operates to seal the bag, including a flex-
ible bag when such bags are used at a food storage com-
partment/space. When utilized, the heat sealing element
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can be positioned where most convenient to the user,
typically inthe upper portion of the module and accessible
to the user, more typically along the front surface of the
module and accessible to the user.

[0033] The module can also contain one or more sen-
sors or switches. These devices can be used to measure
and/or detect when the desired pressure level is reached
inside the food retaining compartment/space. In one em-
bodiment, a pressure senor can be used to measure the
pressure produced as a result of the gas or gases being
filled into the food retaining compartment/space. Evenin
the case of different gases, the sensor can monitor the
pressure contribution of each gas filled in sequence (see
Figs. 14-15). Another alternative is to use one or more
pressure switches to detect when, during the modified
atmosphere injection process, the pressure rises to the
appropriate level in the food retaining compartment/
space and stop the process. This is typically achieved
through the use of at least two pressure switches, but
could use one pressure switch that uses the hysteresis
of the first switch to detect when to stop/start the process.
Also, a standard switch can be utilized to estimate the
free volume in the food retaining compartment/space. In
this instance, the time to empty or substantially empty
the food retaining compartment is measured by the con-
trol device, typically a microcontroller. The microcontrol-
ler typically uses a calibration curve (container free vol-
ume vs. emptying time) for the specific vacuum pump
being utilized in the module to determine the container
free volume and therefore the amount of time to allow
modified gas or mixture of gases to flow into the container
to prepare the modified atmosphere at a predetermined
pressure level. The sensor could also be a light or other
optical sensor used to regulate the amount of the modi-
fied atmosphere by measuring, for example, the charac-
teristics of how much light is allowed to reach the sensor
and/or how light is deflected

[0034] As shown in Figs. 14-15, switching on the vac-
uum pump at the time To, the container starts to empty
at a decreasing rate because less gas is extracted by the
pump over time. After time T,-T,, which depends on the
volume of the food retaining compartment/space, the
pressure reaches the predetermined vacuum level P;.
The microcontroller can use this time (T4-T;) to estimate
the free volume inside the food retaining compartment/
space using the calibration curve. It is then possible to
calculate the amount of gas required to achieve the target
pressure P,. Typically, this is done by the microcontroller,
which communicates with the solenoid valve and the so-
lenoid valve opens to allow gas flow from the gas storage
chamber and/or gas canister. Similarly, the above can
be used when various bottles of gases are used to fill the
food retaining container/space, whichis typically the case
when multiple canisters of different gas as opposed to a
canister with a predetermined blend of different gases is
used to create the modified atmosphere. In such a case,
more than one valve (three valves a, b, and c are shown
in Fig. 15) are opened for a time interval corresponding
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to the amount of gas needed to form the modified atmos-
phere. The valves are typically opened independently in
order to have the required gas mixture inside the con-
tainer. T,,-T, is the opening time for the first valve,
T,p-Toa is the opening time of the second valve, To.-Toy,
is the opening time for the third valve in Fig. 15. When
forming the modified atmosphere it is typically desirable
to keep the final modified atmosphere pressure less then
atmospheric pressure to ensure the automatic sealing of
the food retaining compartment/space. Typically, the fi-
nal modified atmosphere pressure is about 2 atmospher-
ic pressure, or about Y2 atmospheric pressure or less.
[0035] The modified atmospheres for use over food
products according to an embodiment of the present in-
vention include a modified atmosphere for a meat prod-
uct, a dairy product, a fruit product, a vegetable product
and a fish product. The modified atmosphere may be
either oxygen rich or have a reduced oxygen content
compared to ambient air. Also, the modified atmospheres
of the present invention also typically operate to reduce
both aerobic and anaerobic pathogens in the food stored
under the modified atmosphere. The modified atmos-
phere for the meat product typically contains about 70%
by volume oxygen, about 20% by volume carbon dioxide,
and about 10% by volume nitrogen. The modified atmos-
phere for the fish product typically contains about 40%
by volume carbon dioxide and about 60% by volume ni-
trogen. The modified atmosphere for fruits or vegetables
typically contains from about 3% to about 10% by volume
oxygen, from about 3% to about 10% by volume carbon
dioxide, and from about 80% to about 94% by volume
nitrogen. The modified atmosphere for dairy products
typically contains from about 10% to about 30% by vol-
ume carbon dioxide and from about 70% to about 90%
by volume nitrogen. Applicants also believe that a mod-
ified atmosphere can be used for medications. For ex-
ample, medications that might be prone to oxidation
might have their shelf life improved by being stored in a
container with a modified atmosphere with reduced ox-
ygen content to prevent or retard oxidation. The modified
atmosphere is typically over the medication.

[0036] A method of producing a modified atmosphere
within arigid container typically includes the steps shown
in Fig. 16 and described below. First, a food to be stored
under a modified atmosphere is placed within the con-
tainer. Next, the rigid container is engaged to the modified
atmosphere module. This can be by a screw-type en-
gagement with the lid of the container or by other sealing
type arrangement. Typically, a rigid container uses at
least one valve to allow gas flow into and out of the con-
tainer. Next, the user activates the module by pressing
the "start" button on the control panel, which is typically
located on the front of the module. The control device, a
control board with a relay or a microcontroller, then
switches onthe vacuum pump and solenoid valve to allow
gas to flow out of the container. Typically, a pressure
switch detects the pressure level inside the container.
When the pressure level reaches a level at or below at
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least about 500 mBar, the pressure switch sends a signal
to the control device and the control device records the
vacuumtime and turns off the vacuum pump and solenoid
valve. Next, the control device switches the solenoid
valve blocking the flow of gas from the compressed gas
cylinder into the open position and the gas or gas mixture
is allowed to flow into the container. Typically, the gas is
a gas mixture of preblended gas for a given modified
atmosphere that is desired. The control board then
switches off the solenoid valve after a time interval de-
pending on vacuum time. Optionally, multiple vacuum
and gas injection process can be used to obtain the de-
sired gas composition inside the container. Finally, the
container that has the modified atmosphere is sealed and
removed from engagement with the module.

[0037] A method of producing a modified atmosphere
within a (flexible) bag container typically includes the
steps shown in Fig. 17 and described below. The bag is
attached to the module and the user pushes the "start"
button. The control device switches on the vacuum pump
and the solenoid valve thereby allowing gas to flow out
of the bag. The vacuum pump pulls the gas from within
the bag. When the pressure level reaches a level at or
below atleast about 500 mBar, the pressure switch sends
a signal to the control device and turns off the vacuum
pump and solenoid valve. Next, the control device switch-
es the solenoid valve blocking the flow of gas from the
compressed gas cylinder into the open position and the
gas or gas mixture is allowed to flow into the bag. Typi-
cally, the gas is a gas mixture of preblended gas for a
given modified atmosphere that is desired. Optionally,
multiple vacuum and gas injection processes can be
used to obtain the desired gas composition inside the
bag. The control board then switches off the solenoid
valve after about 5 seconds. Next, the control device typ-
ically turns on the heat sealer for about 7 seconds or for
such time as necessary to form an air tight seal on the
bag. Finally, the container that has the modified atmos-
phere is removed from engagement with the modified
atmosphere module.

[0038] While a vacuum pump is typically used to draw
ambient gas from within the food retaining compartment/
space and the gas forming the modified atmosphere
thereafter added to the food retaining compartment/
space, it is also possible to form a modified atmosphere
according to another embodiment of the present inven-
tion by using overpressure of modified atmosphere to
force out the amount of ambient gas and replace this
ambient gas with the modified atmosphere.

[0039] In another aspect of the present invention, the
present invention includes a kit that typically includes at
least: (1) at least one gas canister containing a gas or a
blend of gases where the gas canister is capable of en-
gaging a mounting location of a module and wherein the
module is capable of being mounted to an inner liner of
an appliance containing a refrigerator space and the ap-
pliance provides electrical power to the module and the
module uses the gas or blend of gases from the canister
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to provide a modified atmosphere to food contained with-
in a food retaining space that is re-sealably air tight; and
(2) instructions that are transmitted to the user of the gas
canister or canisters to engage the gas canister with the
mounting location of the module. The instructions can be
transmitted along with the gas canister or canisters or
via a network of computers such as the Internet via a
web site or web page hosted on a computer server ac-
cessible over the Internet. Also, as discussed above, the
canister(s) can be constructed with an engagementoutlet
that will only allow air flow from the canister without dam-
aging the canister when the canister is connected with
the inlet of the module.

[0040] The above description is considered that of the
preferred embodiments only. Modifications of the inven-
tion will occur to those skilled in the art and to those who
make or use the invention. Therefore, it is understood
that the embodiments shown in the drawings and de-
scribed above are merely for illustrative purposes and
not intended to limit the scope of the invention, which is
defined by the following claims as interpreted according
to the principles of patent law, including the Doctrine of
Equivalents.

Claims
1. An appliance system comprising:

a food retaining compartment; and

a module removably connectable to an appli-
ance and comprising atleastone removable gas
canister that includes all or a portion of a modi-
fied atmosphere to be added to the food retain-
ing compartment; a pressure sensitive device
for sensing the level of gas being removed or
added to the food retaining compartment; a
valve for regulating the removal of gas from the
food retaining compartment and a valve for reg-
ulating the addition of a modified atmosphere
and a gas moving device.

2. A module for providing a modified atmosphere to a
food retaining compartment having a volume com-
prising a housing; at least one removable gas can-
ister that includes all or a portion of a modified at-
mosphere to be added to a food retaining compart-
ment; a pressure sensitive device for sensing the
level of gas being removed or added to the food re-
taining compartment; a valve for regulating the re-
moval of gas from the food retaining space and a
valve for regulating the addition of a modified atmos-
phere and a gas moving device wherein the module
is removably engageable to an appliance.

3. A device according to either claim 1 or claim 2,
wherein the gas moving device comprises a vacuum
pump that operates to remove ambient air from the
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food retaining compartment when activated and
when the valve for regulating the removal of gas is
opened and the pressure sensitive device comprises
a pressure sensitive device chosen from the group
consisting of a pressure switch and a pressure sen-
sor.

A device according to claim 3, wherein the pressure
sensitive device is a first pressure switch.

A device according to claim 4, wherein the module
further comprises a control board that controls and
is operably connected to the first pressure switch,
the valve for regulating the removal of gas and the
valve for regulating the addition of a modified atmos-
phere and wherein the first pressure switch commu-
nicates with the control board when a pressure level
within the food retaining compartment is at or below
a first pressure level.

A device according to claim 5, wherein the module
further comprises a second pressure switch that
communicates with the control board when a prede-
termined pressure level of modified atmosphere has
been reached within the food retaining compartment.

A device according to claim 6, wherein the food re-
taining compartment is separable from the module
and the appliance and wherein the food retaining
compartment comprises a food retaining compart-
ment chosen from the group consisting of a heat-
sealable plastic bag, a fixed volume container with
at least one valve, a fixed geometry container with
at least one moveable geometric feature so that the
volume can be expanded or contracted and at least
one valve, and a fixed volume compartment within
the module having at least one valve.

A module according to claim 2 or any one of claims
3to 7, when dependent on claim 2, wherein the mod-
ule receives power from the appliance when the
module is operably engaged to the appliance and
wherein the appliance comprises an electrical appli-
ance capable of supplying power to the module when
the module is operable connected to the appliance
and chosen from the group consisting of a freezer
and an appliance containing a refrigerated space.

A method of providing a modified atmosphere to a
food storage space having a volume for enhancing
the preservation of food stored in the food storage
space when the food storage space contains the
food and the modified atmosphere comprising the
steps of:

providing afood storage space having avolume,
a module removably connectable to an appli-
ance that includes a first valve for regulating gas
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to or from the food storage space, a vacuum
pump, and a gas canister engaging inlet, at least
one removable gas canister containing a com-
pressed gas wherein the first valve is positioned
between the gas canister and both the vacuum
pump and the food storage space;

engaging the gas canister to the gas canister-
engaging inlet of the module so as to operably
connect the compressed gas with the module;
engaging the module with an appliance such
that the module receives power from the appli-
ance;

operably engaging the food storage space with
the module such that gas is capable of moving
out of and into the food storage space;
activating the module thereby causing the mod-
ule to perform the steps comprising activating
the vacuum pump and, if not already closed,
closing the first valve to thereby draw an amount
of ambient air from the food storage space, stop-
ping the vacuum pump, and opening the first
valve to allow gas flow from the gas canister into
the food storage space; and

filling the food storage space with at least a por-
tion of the compressed gas from the gas canister
thereby forming all or part of the modified atmos-
phere.

The method of claim 9, wherein one gas canister is
operably connected to the module atatime; the mod-
ified atmosphere operates to reduce both aerobic
and anaerobic pathogens and wherein the module
further comprises a second valve positioned be-
tween the vacuum pump and the food storage space
that is in an open position at least when the vacuum
pump is active and closed when the compressed gas
is being supplied to the food storage space.

The method of claim 10, wherein the gas canister
has a predetermined blend of gases for a given type
of food product wherein the food product comprises
a food product chosen from the group consisting of
a meat product, a dairy product, a fruit product, a
vegetable product and a fish product and wherein
the modified atmosphere for the meat product con-
tains about 70% by volume oxygen, about 20% by
volume carbon dioxide, and about 10% by volume
nitrogen; the modified atmosphere for the fish prod-
uct contains about 40% by volume carbon dioxide
and about 60% by volume nitrogen; the modified at-
mosphere for fruits or vegetables contains from
about 3% to about 10% by volume oxygen, from
about 3% to about 10% by volume carbon dioxide,
and from about 80% to about 94% by volume nitro-
gen; and the modified atmosphere for dairy products
contains from about 10% to about 30% by volume
carbon dioxide and from about 70% to about 90%
by volume nitrogen.



12.

13.

14.

15.

13 EP 2 124 002 A2

A method according to any one of claims 9 to 11,
wherein the gas canisters further comprise an outlet
and the gas canister engaging inlet and the outlet of
the gas canisters are adapted to only mate with one
another and gas will not leave the canister unless
the gas canister is engaged to the gas inlet without
damaging the gas canister.

The method of claim 12, wherein the module detects
the contents of the gas canister based upon the con-
nection to the gas canister engaging inlet and the
outlet of the gas canisters using sensors that identify
the contents of the gas canisters.

The method of claim 13, wherein the gas canister
has one or more identifiers on the canister that iden-
tify the contents of the canister and the appliance
comprises an electrical appliance capable of supply-
ing power to the module when the module is operable
connected to the appliance and chosen from the
group consisting of a freezer and an appliance con-
taining a refrigerated space.

A method according to any one of claims 9 to 14,
wherein the first and second valves comprise sole-
noid valves and the valves, the vacuum pump and
the module communicate with a microcontroller to
carry out the steps of the method after activation of
the module, operatively engaging the food storage
space with the module, engaging the module with
an appliance and engaging the gas canister with the
gas canister-engaging inlet of the module and
wherein the vacuum pump draws down the ambient
air inside the food storage space until a pressure
switch in communication with the microcontroller de-
tects that the pressure within the food storage space
is less than 500 mbar; thereafter, the microcontroller
sends a signal to the vacuum pump to turn off the
vacuum pump; thereafter, the microcontroller sends
a signal to the second valve to open the valve and
allow the gas from the gas canister to fill the food
storage space and after an amount of time less than
the amount of time the pump operated to remove the
ambient air within the food storage space.
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| FOOD IS PLACED IN CONTAINER |
1
[ CONTAINER IS ATTACHED TO THE MODIFIED ATMOSPHERE PRODUCING MODULE |

1
| “START" BUTTON IS PUSHED |

1
| CONTROL DEVICE SWITCHES ON VACUUM PUMP AND SOLENOID VALVE |

1
| PUMP STARTS PULLING VACUUM INSIDE CONTAINER ]

1
| PRESSURE SWITCH DETECTS PRESSURE LEVEL INSIDE CONTAINER |
WHEN PRESSURE GOES BELOW PREDETERMINED LEVEL (500mBar),
PRESSURE SWITCH SENDS SIGNAL TO CONTROL DEVICE; VACUUMING
TIME IS RECORDED BY THE CONTROL DEVICE
1
[ CONTROL BOARD TURNS OFF VACUUM PUMP AND SOLENOID VALVE |
[ CONTROL DEVICE SWITCHES ON SOLENOID VALVE ]
{
| GAS MIXTURE FLOWS FROM CYLINDER TO CONTAINER |
1
CONTROL DEVICE SWITCHES OFF SOLENOID VALVE AFTER AN INTERVAL
TIME DEPENDING ON VACUUMING TIME

1
MULTIPLE VACUUM AND GAS INJECTION PROCESS IN ORDER TO OBTAIN
THE DESIRED GAS COMPOSISTION INSIDE CONTAINER (OPTIONAL)

!
[ CONTAINER IS REMOVED FROM THE MODIFIED ATMOSPHERE PRODUCING MODULE |

FIG. 16

18



EP 2 124 002 A2

FOOD IS PLACED IN BAG

J

!

BAG IS ATTACHED TO THE MODIFIED ATMOSPHERE PRODUCING MODULE

I

1

"START” BUTTON IS PUSHED

1

CONTROL DEVICE SWITCHES ON VACUUM PUMP AND SOLENOID VALVE

]

!

PUMP STARTS PULLING VACUUM INSIDE BAG

|

!

PRESSURE SWITCH DETECTS PRESSURE LEVEL INSIDE BAG

1

WHEN PRESSURE GOES BELOW PREDETERMINED LEVEL (500mBarl,
PRESSURE SWITCH SENDS SIGNAL TO CONTROL DEVICE

{

|

CONTROL DEVICE TURNS OFF VACUUM PUMP AND SOLENOQID VALVE

I

{

CONTROL DEVICE SWITCHES ON SOLENOID VALVE

!

GAS MIXTURE FLOWS FROM CYLINDER TO BAG

f

AFTER 5 SECONDS, CONTROL DEVICE SWITCHES OFF SOLENOID VALVE

|

1

CONTROL DEVICE TURNS ON THE HEAT SEALER FOR 7 SECONDS

|

{

BAG IS REMOVED FROM THE MODIFIED ATMOSPHERE PRODUCING MODULE |

FIG. 17
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