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“GLASS CONTAINER FOR AN INSULATING FLASK"

The present invention relates to a glass container for an

insulating flask, the glass container has an internal wall forming a confined
space arranged to receive a liquid and an external wall separated from
said internal wall by a space under vacuum. The internal wall and the
external wall being connected to their respective ends where they form an
open end wherein the liquid can be poured.

Glass containers are generally used as inner flask for
insulating flasks and are made of double walled vacuum glass.

The vacuum glass refill exists already from last century and
has proven his functionality worldwide over this period. The original design
has been developed a long time ago by James Dewar and was afterwards
optimized and commercialized all around the world
(https://fen.wikipedia.org/wiki/James_Dewar). The purpose for consumers
is to keep their content, food or liquids, hot and cold for several hours.

The heat retention can be controlled by 3 parameters:
reflection, conduction and convection. Reflection corresponds to heat loss
by thermal reflection, conduction is a heat loss by contact and convection
is linked to heat loss by molecules (gaseous state or liquid state).

These 3 aforementioned parameters will drastically influence
the heat transfer between the glass container and the environment.

To decrease this phenomenon as much as possible, some
solutions have already been developed in the state of the art.

For example, it is known to add silver coating between the
internal wall and the external wall to play favourably on the reflection
parameters.

To decrease the conduction phenomenon, the container can
be produced with the internal and externals walls by being into contact at

their respective ends.
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To improve the convection process, it is also known to create
a vacuum between the space which separate the intermnal and external
walls of the glass container.

By implementing the above features, the double wall glass
container will enable to maintain the contents with its initial temperature for
many hours.

One of the most critical aspects linked to the use of glass
containers is explained by the fragility of the raw material (glass) and also
by the thermal shock. In fact, the thermal shock can occur when hot or cold
liquid is poured in the glass container through the opened end. Liquid can
be in contact with the glass container leading to the aforementioned
thermal shock resulting to the break of the glass inside the insulating flask.
This could happen easily when the difference in temperature around 95°C
is reached on a very short period of time like, 1-2 second(s).

There is therefore a need to provide a glass container for an
insulating flask, which glass container can support the thermal shock
occurring when a hot/cold liquid is poured in the glass container by
ensuring at the same time that the product is sufficiently safe during use.

It is already known that the glass container can be modified
by adding borosilicate based compounds to the raw material in order to
provide a final product which expands more than regular glass container.
This product has thereby a high performing thermal insulation.

However, the use of such compounds makes the final
product extremely fragile.

It is also known that glass container can be replaced by
double walled stainless steel with vacuum in order to have a product
having an appropriate thermal insulation and being more rigid than glass
containers.

However, the use of stainless steel renders the final product

really expensive.
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There is therefore a need to overcome the aforementioned
problem by providing a glass container which can be able to support
thermal shock without leading to the break of the glass container.

It is an object of the present invention to provide a glass
container for insulating flask. The glass container being cheaper than
stainless steel containers, having an appropriate thermal insulation ability
and being sufficiently rigid.

To this end, the invention provides a glass container for
insulating flask characterised in that said external wall having an external
surface is at least partially recovered with a heat shrunk film on its external
surface to prevent the break of the glass container and in that the heat
shrunk film (5) has a thickness comprised between 45 and 55 ym.

it has been surprisingly observed that the presence of the
heat shrunk film on the external surface of the external wall enables
overcoming the problem linked to thermal shock when hot or cold liquid is
poured in the opened end of the glass container. In fact, the heat shrunk
film acts like a thermal shock absorber.

The fact that the film has heat shrinkable property enables
the latter adopting the form of the external surface of the external wall
leading to a better protection all around the protected surface of the glass
container.

An additional advantage of the glass container of the present
invention is that the glass particles are held together enabling to hold the
liquid by the heat shrunk film. By this phenomenon, it is possible to reduce
burn injuries during use of the glass container within an insulating flask.

The life cycle of the glass container is therefore longer than
conventional glass container.

The price of the glass container provided according to the
present invention is also cheaper in comparison with stainless steel

containers, what is particularly advantageous.
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It has been observed that the selection of a heat shrinkable
film is advantageous because it is easy to find food grade film what is
crucial when providing such kind of products, being continuously in contact
with liquids.

It has also been observed that a selection of thickness for the
heat shrunk film enable to still improve the thermal insulation ability of the
glass container. The life cycle of the final product having a heat shrunk film
with a thickness comprised between 45 and 55 um is longer in comparison
with known glass container.

Preferably, the heat shrunk film is made of a thermoplastic
material.

More preferably the heat shrunk film is selected from the
group consisting of polyester, like polyethylene terephthalate (PET),
polyethylene naphtalate (PEN).

Preferably, the heat shrunk film comprises a pigment.

Other embodiments of the glass container according to the
present invention are mentioned in the annexed claims.

The invention also relates to a process of manufacturing the
glass container according to the present invention, said process
comprising the steps of :

- providing a glass container having an internal wall forming

a confined space arranged to receive a liquid and an
external wall separated from said internal wall by a space
under vacuum,

- creation of a vacuum in the space created between said
internal and external walls, said external wall having an
external surface,

- applying at least partially a heat shrinkable film on said
external surface of said external wall, and

- introducing the glass container provided with the heat

shrinkable film into an oven at a preselected temperature
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in order to shrink the film all around said external wall of
said glass container.

Other embodiments of the process according to the
invention are mentioned in the annexed claims.

The present invention relates further to an insulating flask
comprising the glass container according to the present invention.

Other embodiments of the insulating flask according to the
invention are mentioned in the annexed claims.

Other characteristics and advantages of the invention will
appear more clearly in the light of the following description of a particular
non-limiting embodiment of the invention, while referring to the figures.

Figure 1 is an illustration of a first embodiment of a glass
container according to the present invention.

Figure 2 is a second embodiment of a glass container
according to the present invention.

In the drawings, a same reference sign has been allotted to a
same or analogous element of the glass container according to the
invention.

The process of manufacturing the glass container of the
present invention comprises mainly three steps. The first step consist in
forming the glass container with a predefined shape. Secondly, the
creation of vacuum is performed between the internal and external walls.
Finally, the heat shrinkable film is applied on the extemal surface of the
external wall.

The process of manufacturing the glass container involves
the mixing of raw materials like silica sand, soda ash and/Borax.

Introducing an amount of the raw material into a furnace and
heating it. The material can therefore by manipulated in order to form a
specific form. This form can be obtained easily by the person skilled in the
art. During this step, a protuberance can be formed in order to close the

opening after the vacuum process.
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The space created between the external and internal walls
can be cleaned with tin chloride and the latter will be removed. After having
removed the tin chloride, silver nitrate is applied in the space created
between the internal and external walls. The silver nitrate is then removed
with air and the coating formed on the internal wall is dried with hot air.

The glass container is then placed within a vacuum chamber
wherein the vacuum in the space separating the intemal and externa walls
can be operated.

Then a heat shrinkable film can be applied on the external
surface of the external wall of the glass container.

The glass container provided with the heat shrinkable film is
then introduced into an oven at a preselected temperature. The
preselected temperature can be comprised between 135°C and 165 °C.

The preselected temperature and the type of oven are well
known by the skilled person.

Fig. 1 shows a first embodiment of a glass container
according to the present invention.

As illustrated, the glass container 1 has an internal wall 2
forming a confined space arranged to receive a liquid and an external wall
3 separated from said internal wall 2 by a space under vacuum. The
internal wall 2 and the external wall 3 are connected to their respective
ends where they form an open end 4 wherein the liquid can be poured.

The external wall 3 has external surface which is at least
partially recovered with a heat shrunk film 5 on its external surface to
prevent the break of the glass container 1 in case of thermal shock.

The illustrated glass container comprises also a
protuberance 6 which enable to create the vacuum in the space created
between the external and internal walls 2,3.

The glass container includes also a support means 7

enabling the introduction of it inside an insulating flaks. In that way, the
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support means is not essential in the present invention.

This an example of a glass container with a particular shape
forming the structure of the glass container.

However, several kinds of shape can be used and thereby
recovered by the heat shrinkable film as disclosed in the present invention.

In a preferred embodiment, the external surface of the
external wall 3 is totally recovered with a heat shrunk film 5 to prevent the
break of the glass container 1 in case of thermal shock.

The heat shrunk film has a thickness of 50 um and is made
of PET.

Advantageously, the heat shrunk film 5 has a thickness
comprised between 45 and 55 ym.

According to a particularly preferred embodiment, the heat
shrunk film 5 is selected in the group consisting of polyester, like
polyethylene terephthalate (PET), polyethylene naphtalate (PEN).

Advantageously, the heat shrunk film is made of
thermoplastic materials, like PET or PEN.

Furthermore, the heat shrunk film 5 can comprise a pigment.

The glass container can have a dimension of 241.30 mm x
322.00 mm.

The glass container illustrated in figure 1 can be part of an
insulating flask in order to contain a liquid which can be hot or cold.

Figure 2 illustrates a glass container according to a second
embodiment. This glass container has a different shape in comparison with
the one illustrated in figure 1.

As explained above, the glass container 1 of the present
invention can have different kinds of shape without adversely affecting the

ability of the glass container 1 in terms of thermal shock.
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The glass container 1 illustrated in figure 2 comprises all the
elements described for the glass contained illustrated in figure 1 except
that it does not comprise a support means 7.

Advantageously, the heat shrunk film 5 has a thickness
comprised between 45 and 55 um.

According to a particularly preferred embodiment, the heat
shrunk film 5 is selected in the group consisting of polyester, like
polyethylene terephthalate (PET), polyethylene naphtalate (PEN).

It is preferable to use a thermoplastic material to form the
heat shrunk film of the present invention.

Furthermore, the heat shrunk film 5 can comprise a pigment.

The glass container illustrated in figure 1 can be part of an
insulating flask in order to contain a liquid which can be hot or cold.

Comparative example 1-

Use is made of a coating in order to recover the external and
internal wall of a glass container. The coating is applied by dipping
technique well known by the skilled person.

However, this process is complex and expensive. [t is
therefore not applicable in industrial scale.

Moreover, the coating is made with harmful chemical
products not considered as being food grade. For this reason, this

technique is not advantageous and gave negative resuits.

Comparative example 2-

A glass container has an internal wall and an external wall
which is covered with a heat shrunk film having a thickness equal to 70
pm. Such thickness is too thick and thereby less flexible. So, the film does

not adapt to the curve of the glass container properly.
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Such a glass container does not prevent the break of the
glass container, when it is used in an insulating flask which is configured to

deliver warm or cold liquid for the user.

Comparative Example 3-

A glass container has an internal wall and an external wall
which is covered with a heat shrunk film having a thickness equal to 30
pm. Such thickness is too thin and thereby so flexible that the film breaks
easily.

Such a glass container does not prevent the break of the
glass container, when it is used in an insulating flask which is configured to
deliver warm or cold liquid for the user.

Although the preferred embodiments of the invention have
been disclosed for illustrative purpose, those skilled in the art will
appreciate that various modifications, additions or substitutions are
possible, without departing from the scope and spirit of the invention as

disclosed in the accompanying claims.
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CLAIMS

1. A glass container (1) for an insulating flask, the glass
container (1) having an internal wall (2) forming a confined space
arranged to receive a liquid and an external wall (3) separated from said
internal wall (2) by a space under vacuum, said internal wall (2) and said
external wall (3) being connected to their respective ends where they
form an open end (4) wherein the liquid can be poured, characterized in
that said external wall (3) having an external surface is at least partially
recovered with a heat shrunk film (5) on its external surface to prevent
the break of the glass container (1) and in that the heat shrunk film (5)
has a thickness comprised between 45 and 55 um.

2. Glass container (1) according to claim 1, wherein the heat
shrunk film (5) is made of a thermoplastic material.

3. Glass container (1) according to any one of the preceding
claims, wherein the heat shrunk film is selected in the group consisting
of polyester, like polyethylene terephthalate (PET), polyethylene
naphtalate (PEN).

4. Glass container (1) according to any one of the preceding
claims, wherein the heat shrunk film (5) comprises a pigment.

5. Process of manufacturing the glass container (1)
according to any one of the preceding claims, comprising the steps of :

- providing a glass container (1) having an internal wall (2)

forming a confined space arranged to receive a liquid and
an external wall (3) separated from said internal wall (2)
by a space under vacuum,

- creation of a vacuum in the space created between said

internal (2) and external walls (3), said external wall (3)
having an external surface,

- applying at least partially a heat shrinkable film (5) on said

external surface (3) of said external wall, and
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- introducing the glass container (1) provided with the heat
shrinkable fiim (5) into an oven at a preselected
temperature in order to shrink the film (5) all around said
external wall (3) of said glass container (1).

5 6. Insulating flask comprising the glass container (1)

according to any one of claims 1 to 4.

10
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