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second layer is unbonded so as to create a passageway 
having at least one opening on a first side of the sheet 
material and at least one opening on a second side of the 
sheet material, the passageway being a one-way valve 
integrally formed by bonding together the first and second 
layers to form the sheet material. 

6 Claims, 8 Drawing Sheets 
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1. 

SHEET MATERAL WITH INTEGRALLY 
FORMED ONE-WAY VALVE 

FIELD AND BACKGROUND OF THE 
INVENTION 

The present invention relates to raw sheet material for use 
in the manufacture of packaging and, in particular, it con 
cerns a multi-layer sheet material in which a one-way valve 
is integrally formed by the bonding together of the layers to 
form the sheet material. 

It is known to provide packaging material that include a 
means for creating a pressure differential inside a container 
formed of Such material Such as bags. That majority of Such 
containers are designed to create a vacuum state within the 
container in order to preserve the contents. However, such 
means currently in use in the art are separate valve structures 
that are added to the sheet material of the container at the 
time of manufacture. 

It will be readily understood that the inclusion of such 
valve means adds considerable cost to the manufacturing of 
these packaging containers. 

There is therefore a need for a multi-layer sheet material 
in which a one-way valve is integrally formed by the 
bonding together of the layers to form the sheet material. 

SUMMARY OF THE INVENTION 

The present invention is a multi-layer sheet material in 
which a one-way valve is integrally formed by the bonding 
together of the layers to form the sheet material. 

According to the teachings of the present invention there 
is provided, a sheet material for use in packaging, the sheet 
material comprising: (a) at least a first layer; (b) at lease a 
second layer; wherein the first layer and the second layer are 
bonded together to fabricate the sheet material such that an 
area between the first layer and the second layer is unbonded 
So as to create a passageway having at least one opening on 
a first side of the sheet material and at least one opening on 
a second side of the sheet material, the passageway being a 
one-way valve integrally formed by bonding together the 
first and second layers to form the sheet material. 

According to a further leaching of the present invention, 
the first layer configured with at least two through bores and 
the second layer configured with at least one through bore 
such that when the first layer and the second layer are 
bonded together to fabricate the sheet material the unbonded 
area circumscribes all of the bores in both the first layer and 
the second layer so as to create a passageway between the 
through bores configured in the first layer and the through 
bores configured in the second layer and thereby integrally 
forming the one-way valve. 

According to a further teaching of the present invention, 
the one-way valve is configure to create a vacuum state 
within a container constructed at least partially from the 
sheet material. 

According to a further teaching of the present invention, 
the one-way valve is configure to create a vacuum state 
within a container at least sealed by the sheet material. 

According to a further teaching of the present invention, 
the one-way valve is configure to create a pressurized State 
within a container constructed at least partially from the 
sheet material. 

According to a further teaching of the present invention, 
the one-way valve is configure to create a pressurized State 
within a container at least sealed by the sheet material. 
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2 
There is also provided according to the teachings of the 

present invention, a container in which a pressure differen 
tial is created and maintained, the container comprising a 
sheet material fabricated by the bonding together of a first 
layer and a second layer Such that an area between the first 
layer and the second layer is unbonded so as to create a 
passageway having at least one opening on a first side of the 
sheet material and at least one opening on a second side of 
the sheet material, the passageway being a one-way valve 
integrally formed by bonding together the first and second 
layers to form the sheet material, wherein the sheet material 
constitutes at least a portion of the container. 

According to a further teaching of the present invention, 
the sheet material constitutes at least a portion of a pack 
aging bag. 

According to a further teaching of the present invention, 
the sheet material constitutes at least a portion of sealing 
material attached to a solid container. 

According to a further teaching of the present invention, 
the sheet material constitutes at least two portions of the 
container each the portion including at least one the one-way 
valve so as to allow for atmosphere replacement within the 
container. 

There is also provided according to the teachings of the 
present invention, a method for fabricating sheet material for 
use in packaging, the method comprising: (a) providing at 
least a first layer; (b) providing at lease a second layer; (c) 
bonding together the first layer and the second layer Such 
that an area between the first layer and the second layer is 
unbonded so as to create a passageway having at least one 
opening on a first side of the sheet material and at least one 
opening on a second side of the sheet material, the passage 
way being a one-way valve integrally formed by bonding 
together the first and second layers to form the sheet 
material. 

According to a further teaching of the present invention, 
there is also provided: (a) providing the first layer configured 
with at least two through bores; (b) providing the second 
layer configured with at least one through bore; (c) bonding 
together the first layer and the second layer such that the 
unbonded area circumscribes all of the through bores in both 
the first layer and the second layer so as to create the 
passageway between the through bores configured in the 
first layer and the through bores configured in the second 
layer and thereby integrally forming the one-way valve by 
the bonding together of the first and second layers to form 
the sheet material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is herein described, by way of example 
only, with reference to the accompanying drawings, 
wherein: 

FIG. 1A is an isometric top view of a preferred embodi 
ment of a first layer for the fabrication of a first preferred 
embodiment of the sheet material of the present invention; 

FIG. 1B is an isometric top view of a preferred embodi 
ment of a second layer for the fabrication of a first preferred 
embodiment of the sheet material of the present invention; 

FIG. 1C is an isometric top view of a first preferred 
embodiment of the sheet material of the present invention 
fabricated by the bonding together of the sheets of FIGS. 1A 
and 1B: 

FIG. 2A is a side elevation of the sheet material of FIG. 
1C taken along line A-A, showing the sheet material at rest; 
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FIG. 2B is a side elevation of the sheet material of FIG. 
1C taken along line A-A, showing the sheet material while 
creating a vacuum state within the container; 

FIG. 2C is a side elevation of the sheet material of FIG. 
1C taken along line A-A, showing the sheet material while 
creating a pressurized State within the container, 

FIG. 3 is a side elevation of two sheets of the sheet 
material of the present invention used together to fabricate 
a container for use in atmosphere replacement; 

FIG. 4 is a top elevation of a method of fabricating a 
packaging bag constructed and operational according to the 
teachings of the present invention; 

FIG. 5A is a top elevation of a second preferred embodi 
ment constructed and operational according to the teachings 
of the present invention, this embodiment suitable of sealing 
hard containers; 

FIG. 5B is a top elevation of a portion of the sheet 
material of FIG. 5A attached to a container; 
FIG.5C is a side elevation of FIG. 5B, in which a portion 

of the sheet material of FIG. 5A attached to a container; 
FIG. 6 is the side elevation of FIG. 5C showing the 

process of creating a vacuum state within the container; 
FIG. 7 is the side elevation of FIG. 5C showing the 

process of creating a pressurized State within the container, 
and 

FIG. 8 is a side elevation of the process of atmosphere 
replacement according to the teachings of the present inven 
tion; 

FIG. 9A is a side elevation of a third preferred embodi 
ment of sheet material constructed and operational accord 
ing to the teachings of the present invention; and 
FIG.9B is a top elevation of the sheet material of FIG.9A 

illustrating the one-way valve that is integrally formed by 
the bonding together of the layers to form the sheet material. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention is a multi-layer sheet material in 
which a one-way valve is integrally formed by the bonding 
together of the layers to form the sheet material. 

The principles and operation of a multi-layer sheet mate 
rial according to the present invention may be better under 
stood with reference to the drawings and the accompanying 
description. 
By way of introduction, the present invention relates to 

sheet material that allows fluid, either gaseous or liquid, to 
flow from one side of the sheet to the other side in one 
direction, while blocking fluid flow in the opposite direction. 
This may be used to control the atmosphere of the interior 
of the container Such as, but not limited to, creating a 
vacuum state, creating a pressurized State and replacing the 
ambient atmosphere with inert gases such as, but not limited 
to nitrogen. This characteristic is made possible by the 
production of a one-way valve, portions of which are formed 
in each of the layers, that is integrally formed by the bonding 
together of the two layers during the fabrication of the raw 
sheet material. Please note that the term “fluid' is used 
herein to refer to substantially any substance that is in either 
gaseous or liquid form. 

That is to say, during the fabrication of the sheet material 
of the present invention, a passageway is formed between at 
least one entry opening located on one side of the sheet 
material and at least one exit opening located on the other 
(opposite) side of the sheet material, thereby allowing the 
flow of fluid through the sheet material in one direction 
when a pressure differential exists between the two sides of 
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4 
the sheet material such that the pressure is higher on the inlet 
side of the one-way valve than on the outlet side of the 
one-way valve. It will be understood that when a pressure 
differential exists such that the pressure is higher on the 
outlet side of the one-way valve than on the inlet side of the 
one-way valve the higher pressure presses the layers 
together, thereby closing the one-way valve. 
The sheet material of the present invention may be 

fabricated from, for example, plastics and metal foils, and 
used to benefit as the raw material for the construction of, by 
non-limiting example, flexible bags, and for sealing the 
openings of hard containers such as, but not limited to, jars 
and bottles. It should be noted that each of the layers referred 
to herein may themselves be constructed from a plurality of 
layers. 

It will also be appreciated that the elastic characteristics of 
the layer need not be the same. That is to say, one of the 
layers my be, by non-limiting example, more flexible and/or 
more stretchable than the other layer. 

Containers made from, or sealed by, the sheet material of 
the present invention may be used to benefit in the fields of 
medicine, chemistry, the food industry as well as any other 
use in which control of the atmospheric characteristics of the 
interior of the container is of benefit. 

Referring now to the drawings, FIG. 1A illustrates a first 
layer 2 to be used for the fabrication of the first preferred 
embodiment of the multi-layer sheet material 10 of the 
present invention. This layer 2 is illustrated here with two 
through bores for the passage of fluid. 

FIG. 1B illustrates a second layer 6 to be used for the 
fabrication of the first preferred embodiment of the multi 
layer sheet material 10 of the present invention. This layer 
6 is illustrated here with one through bore for the passage of 
fluid. 

Crosshatched area 12 shown on layer 6 indicates the area 
in which the first layer 2 and the second layer 6 are bonded 
during fabrication. The unmarked area 14 shown on layer 6 
indicates the area in which the first layer 2 and the second 
layer 6 are not bonded during fabrication. As illustrated in 
FIG. 1C, once the two layers 2 and 6 are bonded together, 
the non-bonded area 14 defines a passageway 14 between 
through bores 4 and 8, therefore providing for the passage of 
fluid from one side of the sheet material 10 to the other side. 

It will be readily understood that the combination of the 
through bores 4 in layer 2, the through bore 8 in layer 6 and 
the passageway 14 provides a one-way valve 20 that is 
integrally formed by the bonding together of the two layers 
during the fabrication of the raw sheet material. 

It should be noted that the size and shape of the non 
bonded area 14 may be varied as necessary as long as the 
non-bonded area 14 circumscribes all of the through bores 4 
and 8 configured in both layers 2 and 6. It will be appreciated 
that the layers may be bonded in area 12 by substantially any 
method known in the art Such as, but not limited to, 
lamination, heat sealing, gluing and the like. 

It should also be noted that while the illustrations here in 
include two through bores in one layer and one hole in the 
other layer, and the placement of the through bores is 
symmetrical, this is for illustrative purposes only and the 
number and placement of the through bores may be varied 
to Suit the design needs of a particular application of the 
sheet material. 
The cross-sectional view of FIG. 2A illustrates the sheet 

material 10 of the present invention including the one-way 
valve 20, illustrated here in an at rest state. 
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The cross-sectional view of FIG. 2B illustrates the pro 
cess of creating a vacuum state within a container Such as, 
but not limited to, a bag constructed from the sheet material 
10 of the present invention. 

Region A represents the outside of the bag (a first side of 5 
the sheet material) and region B represents the interior of the 
bag (a second side of the sheet material). When the bag is 
filled and sealed, the interior is at atmospheric pressure. The 
creation of a vacuum state (i.e., below atmospheric pressure) 
by the use of a vacuum unit, a vacuum tube or any other 
means known in the art, creates a pressure differential across 
the one-way valve 20, configured in sheet 10b, that will 
result in the higher pressure fluid within the bag (region B) 
to pass through the one-way valve 20 to the exterior of the 
bag (region A) in order to reach balanced pressure (equilib 
rium), as illustrated by the arrows. Once pressure equilib 
rium is reached, the one-way valve 20 will assume the rest 
state illustrated in FIG. 2A, thereby sealing the through 
bores while in turn seals the one-way valve 20 so as not to 
allow the fluid to re-enter the bag. When the vacuum state on 
the outside of the bag is terminated, the bag will remain in 
a Vacuum State. 
A container constructed from the sheet material of the 

embodiment of FIG. 2B may be used to benefit as follows: 
Allows removal of unwanted gas/fumes/moisture from 

the interior of the bag?container into the atmosphere. 
Allows release of harmful gases from bags or containers 

containing fruit and vegetables, preventing them from 
spoiling and becoming ruined. 

Allow cooking in the microwave/hot water/oven without 
any risk of the bag exploding as a result of the pressure 
created by the exposure to heat. 

Preserve medicines, vitamins and Supplements in contain 
ers designed to store medicines. The use of the sheet 
material of the present invention will replace the need 
for a desiccant (silica gel). A product packed in a 
vacuum pack is preserved much better than if packed 
with a Silica gel desiccant. 

The cross-sectional view of FIG. 2C illustrates the pro 
cess of creating a pressurized State within a container Such 
as, but not limited to, a bag constructed from the sheet 
material 2 of the present invention. 

Region D represents the outside of the bag and region C 
represents the interior of the bag. When the bag is filled and 
sealed, the interior is at atmospheric pressure. The creation 
of a pressurized state (i.e., above atmospheric pressure) by 
the use of a pressure unit, a pressure tube or any other means 
known in the art, creates a pressure differential across the 
one-way valve 20, configured in sheet 10c, that will result in 
the higher pressure fluid from the exterior of the bag (region 
D) to pass through the one-way valve 20 to the interior of the 
bag (region C) to in order to reach balanced pressure 
(equilibrium), as illustrated by the arrows. Once pressure 
equilibrium is reached, the one-way valve 20 will assume 
the rest state illustrated in FIG. 2A, thereby sealing the 
through bores while in turn seals the one-way valve 20 so as 
not to allow the fluid to re-enter the bag. When the pressur 
ized state on the outside of the bag is terminated, the bag will 
remain in a pressurized State. 
The cross-sectional view of FIG. 3 schematically illus 

trates the process of atmosphere replacement within a con 
tainer Such as, but not limited to, a bag constructed from two 
sheets of the sheet material 10 of the present invention. 
Many products are sensitive to air, oxygen and humidity. 

One way to extend the shelf life of these products is by 
extracting the air, including the humidity and oxygen, and 
replacing them with an inert gas such as, but not limited to, 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
Nitrogen-CO2, as is know in the art of food packaging. For 
other products, oxygen is added in order to make the product 
look fresh. The method of replacing the air with gas is 
known in the industry and is used frequently, but special 
equipment is required in order to replace the atmosphere and 
different methods are used. The present invention offers a 
simple and inexpensive way to achieve a solution that does 
not require investing in special equipment or processes. 
As mentioned above, the cross-section of FIG. 3 illus 

trates a bag 30 constructed from two sheets of the sheet 
material of the present invention. The upper sheet 10b is 
fabricated as a vacuum sheet as described above with regard 
to FIG. 2B, while the lower sheet 10c is fabricated as a 
pressure sheet as described above with regard to FIG. 2C. 
The two sheets 10b and 10c define between them an interior 
region 32 of the bag 32. The process of atmosphere replace 
ment is accomplished by introducing the desired replace 
ment gas under pressure at one-way valve 20c. The original 
atmospheric gas is forced out of the bag through one-way 
valve 20b and is thereby replaced by the new introduced 
replacement gas. The process can be expedited by creating 
a vacuum state at one-way valve 20b, thereby forcibly 
extracting the original atmospheric gas from the bag. The 
process of atmosphere replacement in a solid container 150 
is illustrated in FIG. 8. 

FIG. 4 illustrates, by schematic example, a Suggested 
method of mass-producing a packaging bag using at least 
one sheet of the sheet material of the present invention. As 
seen in this top elevation, a sheet 10d of the sheet material 
of the present invention is fabricated with a plurality of 
spaced apart one-way valves 20. During production, a 
portion of sheet 10d that includes at least one one-way valve 
20 is bonded to a second sheet of Suitable packaging sheet 
material (not shown) along the crosshatched area 40, thereby 
creating a packaging bag as in known in the art. 
As mentioned above, the sheet material on the present 

invention may be used to benefit with respect to sealing solid 
containers such as, but not limited to, bottles and jars. To that 
end, FIG. 5A illustrates a band of a second embodiment of 
the sheet material 100 of the present invention. 

This embodiment includes a base layer 102 that includes 
a plurality of through bores 104 spaced apart along its 
length. A second layer 106 is bonded to the base layer in the 
crosshatched areas 108 and not bonded to the base layer in 
areas 110, thereby creating a passageway between the 
through bore 104 and exit points 110 at the edge of layer 106 
So as to create the one-way valve of the present invention. 
FIGS. 5B and 5C are a top elevation and a side section 
respectively of a portion of the sheet material 100 of FIG. 5A 
attached along area 120 to a solid container 130. 
The result of performing on container 130 the processes 

for creating a vacuum state within the contain as described 
above with regard to FIG. 2B is illustrated in FIG. 6. 

Similarly, result of performing on container 130 the 
processes for creating a pressurized State within the con 
tainer as described above with regard to FIG. 2C is illus 
trated in FIG. 7. 
The process illustrated in FIG.7 may also be use to benefit 

with regard to bottles used for storing liquids. 
Currently, there are two types of liquids packaged in 

plastic bottles, carbonated liquids and non-carbonated liq 
uids such as, but not limited to, juices, oil, water, milk, 
chocolate milk and the like. 

Plastic bottles in which carbonated liquids are store have 
a mechanical advantage created by the pressurized gas 
inside that adds to the overall strength of the bottle when 
stacked Such as during transit or storage. 



US 9,446,893 B2 
7 

Plastic bottles used for non-carbonated liquids lack the 
pressurized gas and therefore, the mechanical advantage 
thereby created during transit or n storage. This limits the 
stacking ability of such bottles and over stacked bottles on 
the bottom layers may collapse and are damaged as a result 
of the weight applied to them. 
The use of the sheet material of the present invention as 

a seal on bottles in which non-carbonated liquids are stored 
will allow pressure to be added to the bottle and thereby 
create the mechanical advantage enjoyed by pressurized 
bottles in carbonated liquids are stored. 

Additional advantages associated with the use of using the 
sheet material of the present invention include: 
As a result of the existing bottles not holding up, there is 

a tendency to make the bottle much thicker than 
necessary in order to obtain the desired mechanical 
strength. By adding pressure to the bottle, the bottle can 
be made much less thick, thus saving very significant 
quantities of plastic in the manufacture of the bottles. 

The sheet can be used as proof upon opening of the bottle 
that it was sealed properly. 

The gas added to the bottle may be inert gas that will serve 
to extend the shelf life of the product. 

Turning now to the third preferred embodiment 200 of the 
sheet material of the present invention as illustrated in FIGS. 
9A and 9B. In this embodiment, the one-way valve passage 
way is created when the first layer 202 is bonded to the 
second layer 204 in the overlapping area 206. During the 
bonding process, a portion of the overlapping area that 
traverses the overlapping area is not bonded, thereby creat 
ing a fluid flow passageway the passes through the finished 
sheet material from one side (region E) of the sheet to the 
other side (region F) of the sheet. As in the embodiments 
described above, fluid is able to flow through passageway 
210 in the direction indicated by the arrows, for example, 
when the pressure in region F is higher than the pressure in 
region E Such that passageway 210 is a one-way valve that 
is integrally formed by the bonding together of the layers 
202 and 204 to form the sheet material 200. 

It will be appreciated that the above descriptions are 
intended only to serve as examples and that many other 
embodiments are possible within the spirit and the scope of 
the present invention. 
What is claimed is: 
1. A sheet material for use in packaging for closing 

containers, the sheet material comprising: 
(a) a band of at least a first planar layer having a first 

width: 
(b) a band of at least a second planar layer having a second 

width, said second width being less than said first 
width: 

wherein said first layer and said second layer are bonded 
together across an entire width of said second planar layer to 
fabricate a band of the sheet material, in which said first and 
second layers are substantially parallel and said first planar 
layer and said second planar layer are coextensive along at 
least a length of the sheet material, said bonding being Such 
that along said length a plurality of areas between said first 
layer and said second layer are unbonded so as to define a 
plurality of non-interconnected passageways, each said pas 
sageway intersecting with at least one opening formed 
through said first planar layer, each said passageway extend 
ing to an edge of said second planar layer so as to define a 
lateral passageway opening, thereby forming one of a plu 
rality of one-way valves integrally formed in the sheet 
material, wherein the sheet material includes a plurality of 
sealing regions, each one of said sealing regions including 
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one of said one-way valves and said sealing regions are 
spaced apart along said length for closing separate contain 
ers, such that a plurality of the containers may be sealed by 
said band of the sheet material. 

2. The sheet material of claim 1, wherein each said 
one-way valve is configured to create a vacuum state within 
a container at least sealed by the sheet material. 

3. The sheet material of claim 1, wherein each said 
one-way valve is configured to create a pressurized State 
within a container at least sealed by the sheet material. 

4. A sheet material for the construction of containers in 
which a pressure differential is created and maintained, the 
sheet material comprising a band of sheet material fabricated 
by the bonding together of a band of a first planar layer 
having a first width and a band of a second planar layer 
having a second width, said second width being less than 
said first width and said first planar layer and said second 
planar layer are bonded across an entire width of said second 
planar layer, wherein said first and second layers are Sub 
stantially parallel and said first planar layer and said second 
planar layer are coextensive along at least a length of the 
sheet material, said bonding being Such that along said 
length a plurality of areas between said first layer and said 
second layer are unbonded so as to define a plurality of 
non-interconnected passageways, each said passageway 
intersecting with at least one opening formed through said 
first planar layer, each said passageway extending to an edge 
of said second planar layer so as to define a lateral passage 
way opening, thereby forming a one-way valve integrally 
formed in the sheet material, wherein a portion of said band 
of sheet material constitutes at least a portion of a container 
and said portion includes at least one of said one-way valves, 
and said band of sheet material includes a plurality of said 
portions spaced along said length such that a plurality of the 
containers may be formed by the sheet material. 

5. The sheet material of claim 4, wherein said sheet 
material constitutes at least a portion of sealing material 
attached to a solid container. 

6. A method for fabricating a band of sheet material for 
use in packaging for closing containers, the method com 
prising: 

(a) providing at least a band of a first planar layer having 
a first width: 

(b) providing at least a band of a second planar layer 
having a second width, said second width being less 
than said first width; and, 

(c) bonding together said band of said first planar layer 
and said band of said second planar layer across an 
entire width of said second planar layer to fabricate the 
band of sheet material in which said first and second 
layers are substantially parallel and said first planar 
layer and said second planar layer are coextensive 
along at least a length of the sheet material Such that 
along said length a plurality of areas between said first 
layer and said second layer are unbonded so as to define 
a plurality of non-interconnected passageways, each 
said passageway intersecting with at least one opening 
formed through said first planar layer, each said pas 
sageway extending to an edge of said second planar 
layer so as to define a lateral passageway opening, 
thereby forming one of a plurality of one-way valves 
integrally formed in the sheet material, wherein the 
band of sheet material includes a plurality of sealing 
regions, each one of said sealing regions including one 
of said one-way valves, said sealing regions being 
spaced apart along said length for closing separate 
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containers such that a plurality of the containers may be 
sealed by the band of sheet material. 
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