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sealed compartment when the component door is in the
closed position. An air hose (48) extends from the mod-
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seal between the component door and the base. A heat
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Description

[0001] The present invention generally relates to a
food preservation system and, more specifically, to a
modular food preservation system for a refrigerator.
[0002] In one aspect of the present invention, a refrig-
erator includes a cabinet defining an open storage space
and has a refrigerator door with an interior side adapted
to receive a modular component. The modular compo-
nent has a base removably connected to the interior side
of the refrigerator door. A component door is hingedly-
connected to the base and includes a viewing area. The
component door is operable between an open position
and a closed position and the base and the component
door define a sealed compartment when the component
door is in the closed position. An air hose extends from
the modular component. The air hose has a proximal end
and a distal end. A fastening system is disposed on one
of the component door and the base. The fastening sys-
tem is adapted to engage with the first fasteners to create
a seal between the component door and the base. A heat
sealer is disposed on one of the base and the component
door.

[0003] In another aspect of the present invention, a
modular component is removably attachable to an inte-
rior compartment of a refrigerator and includes a base
removably connected to the interior compartment. A
component door is hingedly-connected to the base and
has first fasteners. The component door is operable be-
tween an open position and a closed position. The base
and component door define a sealed compartment when
the component door is in the closed position. Second
fasteners are disposed on the base and adapted to de-
tachably connect with the first fasteners on the compo-
nent door. The modular component also includes a re-
ceptacle adapted to receive and interface with a remov-
able modular sub-assembly. A hose is connected to the
receptacle and is in communication with the modular sub-
assembly. A heat sealer is disposed on one of the com-
ponent door and the base.

[0004] In yet another aspect of the present invention,
a method of modifying the contents of a sealable con-
tainer includes providing a refrigerator with an interior
portion. The modular component is provided with a base.
The base of the modular component removably connects
the modular component to the interior portion of the re-
frigerator. A component door is hingedly-connected to
the base and is operable between an open position and
a closed position. The base and the component door de-
fine a sealed compartment when the component door is
in the closed position. A modular sub-assembly is insert-
ed into the modular component. A hose is in communi-
cation with the modular sub-assembly, and a heat sealer
is connected to one of the component door and the base.
[0005] The invention will be further described by way
of examples with reference to the appended drawings,
in which:

[0006] FIG. 1isafrontelevational view of a refrigerator
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incorporating one embodiment of a food preservation
system of the present invention;

[0007] FIG. 2 is a front elevational view of the food
preservation system removed from the refrigerator and
placed on a counter;

[0008] FIG.3isatop perspective view of the food pres-
ervation system of FIG. 1;

[0009] FIG. 4 is a front elevational view of the food
preservation system with the component door in the
closed position of FIG. 2;

[0010] FIG.5isarearelevational view of the food pres-
ervation system;

[0011] FIG. 6 is a rear perspective view of the food
preservation system prior to engagement with a modular
sub-assembly;

[0012] FIG.7isaside elevational view ofthe food pres-
ervation system prior to engagement with a modular sub-
assembly;

[0013] FIG. 8 is a rear perspective view of the food
preservation system with a modular sub-assembly insert-
ed therein;

[0014] FIG.9isaside elevational view of the food pres-
ervation system of FIG. 6 with the modular sub-assembly
inserted therein;

[0015] FIG. 10 is a rear cross-sectional elevational
view of the food preservation system;

[0016] FIG. 11isanenlargedrear cross-sectional view
of the area Xl of FIG. 10;

[0017] FIG. 12 is a front elevational view of the food
preservation system with the component door in the open
position;

[0018] FIG. 13 is an enlarged front partial elevational
view of area Xl of FIG. 12;

[0019] FIG. 14 is an enlarged front partial perspective
view of the distal end of a hose of the food preservation
system of the present invention;

[0020] FIG. 15 is a top perspective view of one em-
bodiment of the food preservation system of the present
invention;

[0021] FIG. 16 is an enlarged top perspective view of
a distal end of a hose of one embodiment of the food
preservation system;

[0022] FIG. 17 is a top perspective view of the food
preservation system of FIG. 15 prior to sealing a sealable
bag;

[0023] FIG. 18 is a top perspective view of the food

preservation system of FIG. 15 sealing a sealable bag;

[0024] FIG. 19 is a top perspective view of the food
preservation system of FIG. 15 after sealing a sealable
bag;

[0025] FIG.20is adiagramillustrating the construction

of one embodiment of a modular sub-assembly having
a vacuum system when evacuating air from a sealed
compartment;

[0026] FIG.21isadiagramillustrating the construction
of one embodiment of a modular sub-assembly having
a vacuum system when evacuating air from the external
hose;
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[0027] FIG.22isadiagramillustrating the construction
of one embodiment of a modular sub-assembly having
a modified atmosphere system and supplying air to a
sealed compartment; and

[0028] FIG.23isadiagramillustrating the construction
of one embodiment of a modular sub-assembly having
a modified atmosphere system and supplying air to an
external hose.

[0029] For purposes of description herein the terms
"upper," "lower," "right," "left," "rear," "front," "vertical,"
"horizontal," and derivatives thereof shall relate to the
invention as oriented in Fig. 1. However, it is to be un-
derstood that the invention may assume various alterna-
tive orientations and step sequences, except where ex-
pressly specified to the contrary. It is also to be under-
stood that the specific devices and processes illustrated
in the attached drawings, and described in the following
specification are simply exemplary embodiments of the
inventive concepts defined in the appended claims.
Hence, specific dimensions and other physical charac-
teristics relating to the embodiments disclosed herein are
not to be considered as limiting, unless the claims ex-
pressly state otherwise.

[0030] The reference numeral 20 shownin FIG. 1 gen-
erally designates a refrigerator having a cabinet 22 de-
fining an open storage space 24 and including a door 26
having an interior side 28 adapted to receive a food pres-
ervation system in the form of a modular component 30.
The modular component 30 has a base 32 removably
connected to the interior side 28 of the door 26. A com-
ponent door 38 has a viewing area 40 and is hingedly-
connected to the base 32. The component door 38 is
operable between an open position 42 (Fig. 12) and a
closed position 44. The base 32 and component door 38
define a sealed compartment 46 when the component
door 38 is in the closed position 44. An air hose 48 (Fig.
4) extends from the modular component 30 and has a
proximal end 50 and a distal end 52. A fastening system
53 is disposed on one of the component door 38 and the
base 32 and is adapted to seal the component door 38
against the base 32. A heat sealer 58 (FIG. 12) is dis-
posed on one of the base 32 and the component door 38.
[0031] Referring again to FIG. 1, the refrigerator 20
may include a side-by-side door configuration or an upper
and lower door configuration that provides for both a stor-
age space for refrigerating food goods and a storage
space for freezing food goods. It will be understood that
the food preservation system of the present invention
could be incorporated into the refrigeration storage space
or the freezer storage space. A roll of bags 60 or sealing
material is disposed below the modular component 30,
although it is contemplated that the roll 60 could be po-
sitioned above the modular component 30 or elsewhere
in the refrigerator 20. The roll 60 could also be left out of
the refrigerator 20 to conserve space. As shown in FIG.
2, the modularity of the modular component 30 allows
for the complete removal of the modular component 30
from the refrigerator 20. The modular component 30 in-
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cludes all of the necessary internal devices to operate
but requires a power source 62 to function. The power
source 62 can extend from the refrigerator 20 itself or
from a nearby power outlet 64. It is also contemplated
that the modular component 30 could be powered by a
battery source disposed in the modular component 30.
[0032] In one embodiment, a countertop support re-
ceives the modular component 30. The countertop sup-
port includes a power cord that connects with the power
source 62. The countertop also includes a power relay
connector that contacts a power port 66 (FIG. 5) thereby
providing power to the modular component 30.

[0033] Referring now to FIG. 3, the food preservation
system includes a grate 70 adapted to support a bag of
food goods. A base rail 72 extends across the modular
component 30 adjacent the second edge 36 of the base
32. The base rail 72 helps secure a bag of food goods
onthe grate 70. First and second sides 74, 76 of the base
32 include protrusions 78 adapted to be received in the
interior side 28 of the door 26 to support the modular
component 30 on the door 26. Modular component con-
trols 80 that activate and deactivate the modular compo-
nent 30 are disposed on a top portion of the base 32
above the component door 38. The fastening system 53
on the component door 38 includes first and second fas-
teners 84, 86 that are disposed on first and second sides
88, 90 of the component door 38 and allow the compo-
nent door 38 to be temporarily sealed against the base
32. The component door 38 and base 32 define a sealed
compartment 46 when the component door 38 is in the
closed position 44, as will be disclosed in further detail
below.

[0034] Referring again to FIGS. 4 and 5, the compo-
nent door 38 includes a viewing area 40 that may be
translucent or transparent. The power port 66 of the mod-
ular component 30 is designed to interface with a power
relay 94 that extends from the interior side 28 of the door
26. The power port 66 engages when the modular com-
ponent 30 is secured to the interior side 28 of the door
26. A housing panel 96 is disposed below the power port
66 and allows access to the interior of the modular com-
ponent 30 if the modular component 30 needs to be in-
spected internally or repaired.

[0035] Referring now to FIGS. 6 and 7, the modular
component 30 includes a receptacle 100 adapted to re-
ceive and interface with a removable modular sub-as-
sembly 102. The receptacle 100 includes a power relay
system 104 and an air coupling 106 such thatthe modular
sub-assembly 102 can attach to an air coupling 107 on
the modular sub-assembly 102 and influence the air pres-
sure in both the sealed compartment 46 and the external
hose 48 extending from the modular component 30. Fas-
tener apertures 108 are designed to engage with fastener
receivers 110 in the modular component 30 and receive
mechanical fasteners 112 to secure the removable mod-
ular sub-assembly 102 during insertion into the modular
component 30.

[0036] Referring now to FIGS. 8 and 9, after the mod-



5 EP 2 124 001 A2 6

ular sub-assembly 102 has been fully inserted into the
modular component 30, the modular component 30 may
be used to exploit the functionality of the modular sub-
assembly 102. For example, in the event that the modular
sub-assembly 102 includes a vacuum system 113 (FIGS.
20 and 21), then the modular component 30 may be used
to activate a vacuum pump 114 to evacuate air from a
sealable bag 116 or a sealable container 118 as dis-
closed in further detail below. As another example, in the
event that the modular sub-assembly 102 includes a
modified atmosphere system 120 (FIGS. 22 and 23), then
the modular component 30 may be used to activate the
vacuum pump 114 to evacuate air from the sealable bag
116 or the sealable container 118. The modified atmos-
phere system 120 activates a modified atmosphere can-
ister 121, which supplies a predetermined air mixture to
the depressurized bag 116 or container 118. It is con-
templated that the vacuum pump 114 of the modular at-
mosphere system 120 could be used in a similar manner
to the vacuum pump 114 in the modular sub-assembly
102 with the vacuum system 113, wherein the modular
atmosphere canister 121 is not activated. Also, it is con-
templated that the modular atmosphere canister 121 of
the modular atmosphere system 120 may be used with-
out the pump 114. As shown in FIG. 9, the modular sub-
assembly 102 fits flushly against the rear of the modular
component 30 and does not interface with the engage-
ment of the modular component 30 to the interior portion
28 of the door 26 of the refrigerator 20.

[0037] Referring now to FIG. 10, an internal air hose
123 includes multiple portions that connect the air hose
123 to the modular sub-assembly 102. As shown in FIG.
10, the air hose 123 includes port lines that connect with
first and second ports 122, 124 that open into the sealed
compartment46. The air hose 123 also includes a sensor
line 126 that connects to a pressure sensor 128, which
measures the pressure in the sealed compartment 46
and in the hose 48 during an air evacuation event. The
internal air hose 123 connects the vacuum pump 114
with the first and second ports 122, 124, as well as with
the external hose 48, as shown in FIG. 11. In the event
the modular sub-assembly 102 includes the modular at-
mosphere system 120, then the modular atmosphere
canister 121 would be tied into the internal air hose 123.
[0038] As shown in FIG. 12, the hose 48 includes a
holder 132 adapted to support the hose 48 below the
sealed compartment 46. In addition, a distal end 133 of
the hose 48 includes a mount 134 designed to interface
with a hose end receiver 136. The hose end receiver 136,
as shown in FIGS. 13 and 14, is designed to receive the
distal end 133 and mount 134 of the hose 48. In addition,
the hose end receiver 136 is designed to provide a tight
fit around the distal end 133 of the hose 48 such that little
or no air is drawn into the hose 48 when the vacuum
pump 114 is activated and the distal end 133 is engaged
with the hose end receiver 136.

[0039] Referring now to FIGS. 4 and 12, the compo-
nent door 38 of the modular component 30 includes a
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component door front 140 with a window 142 that defines
the viewing area 40. The viewing area 40 generally in-
cludes a translucent or transparent pane of material that
allows a user to view the open end of the sealable bag
116 (FIG. 17). It is contemplated that the window 142
could be constructed from glass, plastic, fiberglass, or
any other material that allows adequate light to pass
through the window 142 and allows a user to see into the
sealed compartment 46 when the component door 38 is
in the closed position 44. First and second fasteners 84,
86 of the fastening system 53 are moveable into and out
of secure engagement with the base 32. A gasket 148 is
disposed between the component door 38 and the base
32. It is also contemplated that the fasteners 84, 86 can
be magnetic fasteners. In this instance, the magnetic fas-
teners 84, 86 have opposite magnetic fields and are
therefore attracted to one another thereby keeping the
component door 38 in the closed position 44. Alterna-
tively, the fastener 84 may be magnetized and the other
fastener 86 may be a metal attracted to the magnetized
fastener 84. Similarly, fastener 86 may be magnetized
and attracted to metallic fastener 84.

[0040] Referring now to FIGS. 12 and 15, when the
componentdoor 38 is in the closed position 44, an airtight
seal is formed between the component door 38, the gas-
ket 148 and the base 32 to form the sealed compartment
46. The versatile control panel or display 80 is disposed
on the base 32 and controls the functions of the modular
component 30. A magnetic sensor 152 is disposed on
the base 32, which senses a magnet 154 disposed on
an upper portion of the component door 38. When the
component door 38 is in the closed position 44, the mag-
net 154 on the component door 38 engages the magnetic
sensor 152. The magnetic sensor 152 then sends a signal
to the modular component control panel 80 indicating
that power to the modular sub-assembly 102 should be
made available. If the component door 38 is open, then
the magnet 154 on the component door 38 does not con-
tact the magnetic sensor 152 and power to the modular
sub-assembly 102 is not available.

[0041] Referring now to FIGS. 15 and 16, the air hose
48 is stored below the sealed compartment 46. The hose
48 is connected with the vacuum device 114 (depending
on the modular sub-assembly 102 installed in the mod-
ular component 30), via the same internal air hose 123
that connects to the ports 122, 124. Thus depressuriza-
tion of the sealed compartment 46 and depressurization
of the external hose 48 occurs simultaneously. The ex-
ternal hose 48 is designed to draw air from the hard con-
tainer 118 orthe sealable bag 116. Itis also contemplated
that a valve assembly as understood by those having
skill in the art could be used to facilitate air removal via
the external hose 48 from the bag 116 or hard container
118. The external hose 48 may be extended and con-
nected with the sealable container 118 and pressurize
or depressurize the container 118.

[0042] Referring now to FIGS. 17-19, the component
door 38 is rotatable about hinges 160 on the first edge
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34 of the base 32. When the component door 38 is
opened, the sealable bag 116 may be positioned within
the open end between the component door 38 and the
base 32. A bottom portion of the bag 116 is positioned
on the grate 70 and held in place by the base rail 72 (FIG.
3). The component door 38 is then closed against the
base 32 and the bag 116 is either sealed or vacuumed
and sealed (FIG. 18). After the bag 116 has been vacu-
umed and the inside of the bag 116 has reached a pre-
determined negative pressure, the heat sealer 58 is ac-
tivated. The heat sealer 58 (FIG. 12) includes a sealing
plate 162 that rests against a bumper 164 when the com-
ponent door 38 is in the closed position 44. The sealing
plate 162 rises in temperature and consequently melts a
portion of the bag 116 thereby melting two walls of the
sealable bag 116 together. The sealing plate 162 may
be disposed on the component door 38 in which case
the bumper 164 is on the base 32 opposite the sealing
plate 162. Alternatively, the sealing plate 162 may be
disposed on the base 32, in which case the bumper 164
is on the component door 38 opposite the sealing plate
162. After the bag 116 has been sealed, the bag 116 is
removed and the contents therein can be refrigerated or
frozen. The modular component 30 is then ready to seal
another sealable bag 116.

[0043] Referring to FIGS. 20 and 21, a modular sub-
assembly 102 having a vacuum system 113 is illustrated.
The hose 48 extends between the first and second ports
122, 124, which draw air from the sealed compartment
46 when the vacuum pump 114 is activated. The hose
48 is connected by way of the internal hose 123 to the
vacuum pump 114. The hose 48 also connects to the
coupling 106, which allows communication of the internal
hose 123 to the external hose 48. The pressure sensor
128 is connected to the sensor line 126 and, after a pre-
determined minimum air pressure has been reached, the
pressure sensor 128 sends a signal to the vacuum pump
114 to deactivate. When air is being evacuated from the
vacuum ports 122, 124 and consequently the sealed
compartment46, air is also being drawn from the external
hose 48. However, no air is drawn into the external hose
48 while the mount 134 on the distal end 133 of the hose
48 is in contact with the hose end receiver 136. However,
when the external hose 48 is removed from the hose end
receiver 136, air is allowed to flow into the distal end 133
of the hose 48. Accordingly, the distal end 133 of the
hose 48 can be connected with the sealable bag 116 or
the hard container 118 for evacuation of air.

[0044] Referring now to FIGS. 22 and 23, a modular
sub-assembly 102 having a modified atmosphere system
120 is illustrated. When the modular sub-assembly 102
has the modified atmosphere system 120 installed in the
modular component 30, the modified atmosphere system
120 first evacuates air from the relative sealed bag 116
or container 118. This is done by way of the sealed com-
partment 46, as explained above with reference to the
vacuum pump 114, or by way of the external hose 48.
After air has been evacuated from the sealable container
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118 or sealable bag 116, and the air pressure in the con-
tainer 118 or bag 116 has reached a predetermined air
pressure level as determined by the sensor 128, the sen-
sor 128 sends a signal to the vacuum pump 114 to de-
activate. After deactivation of the vacuum pump 114, the
modified atmosphere system 120 activates the modified
atmosphere canister 121, which supplies a gas mixture
to the bag 116 having an open end in the sealed com-
partment 46 (FIG. 22), or supplies a gas mixture through
the internal hose 123 to the external hose 48 to the seal-
able bag 116 or sealable hard container 118. The gas
mixture from the modified atmosphere canister 121 is
drawn into the sealable bag 116 or hard container 118
by way of a negative pressure (which is preferably less
than atmospheric pressure).

[0045] The above description is considered that of the
preferred embodiments only and modifications will occur
to those skilled in the art and to those who make or use
the invention. Therefore, it is understood that the embod-
iments shown in the drawings and described above is for
illustrative purposes and the invention is defined by the
following claims.

Claims
1. A refrigerator comprising:

a cabinet defining an open storage space and
including a door having an interior side adapted
to receive a modular component, the modular
component including:

a base removably connected to the interior
side of the door;

a component door hingedly-connected to
the base and including a viewing area,
wherein the componentdooris operable be-
tween an open position and a closed posi-
tion and wherein the base and the compo-
nent door define a sealed compartment
when the component door is in the closed
position;

an air hose extending from the modular
component and having a proximal end and
a distal end;

a fastening system disposed on one of the
component door and the base and adapted
to engage with the first fasteners to create
a seal between the component door and the
base; and

a heat sealer disposed on one of the base
and the component door.

2. The refrigerator of claim 1, wherein the proximal end
of the hose is connected with a vacuum device.

3. Therefrigerator of claim 1, wherein the proximal end
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of the hose is connected with a modified atmosphere
system.

The refrigerator of claim 2 or 3, wherein the distal
end of the hose is removably connected to a sealable
storage container.

The refrigerator of claim 1, 2, 3 or 4 wherein the fas-
tening system includes magnetic fasteners disposed
on one of the base and the component door.

A modular component removably attachable to an
interior compartment of a refrigerator comprising:

a base removably connected to the interior com-
partment;

a component door hingedly-connected to the
base and having first fasteners, wherein the
component door is operable between an open
position and a closed position and wherein the
base and component door define a sealed com-
partment when the component door is in the
closed position;

second fasteners disposed on the base and
adapted to detachably connect with the first fas-
teners on the component door;

a receptacle adapted to receive and interface
with a removable modular sub-assembly;

a hose connected to the receptacle and in com-
munication with the modular sub-assembly; and
a heat sealer disposed on one of the component
door and the base.

The modular component of claim 6, wherein the re-
movable modular sub-assembly includes a vacuum
pump and wherein the vacuum pump may be acti-
vated to draw air from the hose and sealed compart-
ment.

The modular component of claim 7, further compris-
ing:

a sealable bag having an open end received in
the sealed compartment.

The modular component of claim 6, wherein the re-
movable modular sub-assembly includes a modified
air system and wherein the modified air system may
be activated to push modified air into the hose and
sealed compartment.

The modular component of claim 7 or 9, further com-
prising:

a sealable container having a sealable lid adapt-
ed to interface with a distal end of the hose.

A method of modifying the contents of a sealable
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12,

13.

14.

15.

10
container, the method comprising:

providing a refrigerator having an interior por-
tion;

providing a modular component with a base;
removably connecting the modular component
to the interior portion of the refrigerator;
hingedly-connecting a component door to the
base wherein the component door is operable
between an open position and a closed position
and wherein the base and the component door
define a sealed compartment when the compo-
nent door is in the closed position;

inserting aremovable modular sub-assembly in-
to the modular component;

providing a hose in communication with the
modular sub-assembly; and

connecting a heat sealer to one of the compo-
nent door and the base.

The method of claim 11, the method further compris-
ing:

connecting the hose to the sealed compartment.

The method of claim 12, the method further compris-
ing:

connecting the hose to an external sealable con-
tainer.

The method of claim 11, wherein the step of inserting
aremovable modular sub-assembly further compris-
es:

providing a vacuum pump in the removable
modular sub-assembly.

The method of claim 11, wherein the step of inserting
aremovable modular sub-assembly further compris-
es:

providing a modified atmosphere system in the
removable modular sub-assembly.
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