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METHOD OF MANUFACTURING A GAS-FILLED TRIPLE GLAZING

The invention relates to a method of manufacturing a triple glazing in which each cavity
situated between two adjacent sheets of glass is filled with gas.

It is known practice, when manufacturing a triple glazing, in a first stage to manufacture
a double glazing using two sheets of glass and a spacer, then in a second stage to
manufacture the triple glazing from the double glazing and a third sheet of glass, by
following the same approach as was used for manufacturing the double glazing, but
using a double-glazed unit in place of one sheet of glass. Such a method is for example
described in document DE4437998A1. However, this approach means that triple
glazing takes twice as long to manufacture as double glazing.

There is therefore a need for a method of manufacture which allows a triple glazing to

be manufactured more quickly.

For that, the invention proposes a method of manufacturing a gas-filled triple glazing,

the method comprising:

- a pre-assembly step during which three sheets of glass are positioned beside
one another, at least one of the sheets of glass being equipped with a spacer,
each sheet of glass being positioned inclined by an angle comprised between 0°
and 10° with respect to the adjacent sheet of glass, so as to form two cavities,
each of the cavities being between two adjacent sheets of glass,

- a step of filling the two cavities by injecting gas into the two cavities at the same
time using nozzles,

- a step of pressing the sheets of glass against one another in order to seal the

triple glazing.

According to another particular feature, the pre-assembly step is performed at a first
workstation, the filling step is performed at a second workstation and the pressing step

is performed at a third workstation.

According to another particular feature, in the pre-assembly step, at least one of the

sheets of glass is positioned vertically.
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According to another particular feature, in the pre-assembly step, the three sheets of
glass are positioned vertically and substantially parallel to one another, with an angle of

inclination between two adjacent sheets of glass equal to 0°.

According to another particular feature, in the pre-assembly step, the sheet of glass
positioned between the other two is vertically offset with respect to the other two in

order to create an opening into the cavities for the injection of gas.

According to another particular feature, in the pre-assembly step, the sheets of glass
adjacent to the sheet of glass situated between the other two are deformed near one of

their edges so as to create an opening into the cavities for the injection of gas.

According to another particular feature, in the pre-assembly step, one of the sheets of
glass is positioned vertically and the other two sheets of glass are each positioned
inclined with an angle of inclination comprised between 3° and 10° with respect to the

adjacent sheet of glass.

According to another particular feature, in the pre-assembly step, one of the sheets of
glass is positioned inclined by an angle comprised between 3° and 10° with respect to
the vertical and the other two sheets of glass are each positioned inclined with an angle

of inclination comprised between 3° and 10° with respect to the adjacent sheet of glass.

According to another particular feature, in the filling step, the gas injected is a heavy

gas.

According to another particular feature, in the filling step, the gas is injected into the

cavities via orifices made in a conveyer belt conveying the sheets of glass.

According to another particular feature, the filling step comprises, once the cavities have
been filled, a cursory pressing-together of the sheets of glass at the second station in

order to close the cavities.
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According to another particular feature, the filling step comprises a prior step during

which a vacuum is created in the cavities before the gas is injected.

According to another particular feature, during the pre-assembly and filling steps, the
sheets of glass adjacent to the sheet of glass situated between the other two are held in
position by suction cups and the sheet of glass situated between the other two is held in
position by grippers which clamp either the two faces of the sheet of glass near its edge,

or the edge face of the sheet of glass at various points thereon.

According to another particular feature, the pressing step is performed on the sheets of
glass all standing vertically or all on a plane that is inclined with respect to the vertical

by an angle comprised between 3 and 10°.

According to another particular feature, the pre-assembly step is preceded by a step of
fixing the spacer or spacers onto at least one sheet of glass, preferably using a bead of

butyl.

According to another particular feature, a spacer is fixed to the sheet of glass situated
between the other two or two spacers are fixed to the sheet of glass, each of the
spacers being fixed on one of the faces of the sheet of glass situated between the other
two or two spacers are fixed each to one of the three sheets of glass so that, following

the pre-assembly step, each spacer delimits one or two cavities.

According to another particular feature, following the pressing step, mastic is injected

along the spacer or spacers near the edge of the sheets of glass.

Other features and advantages of the invention will now be described with reference to

the drawings in which:

. figure 1 is a view in cross section of a triple glazing with two spacers;
. figure 2 is a view in cross section of a triple glazing with just one spacer;
. figures 3 and 5 are views in cross section of the filling step according to two

embodiments with two spacers and a horizontal conveyer belt;
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. figure 4 is a view in cross section of the filling step according to an embodiment
with a single spacer and a horizontal conveyer belt;
. figure 6 is a view in cross section of the filling step according to an embodiment
with two spacers and an inclined conveyer belt;
. figures 7 and 9 are views in cross section of the filling step according to an

embodiment in which one of the sheets of glass is vertically offset, upward or
downward respectively;

. figure 8 is a view in cross section of the filling step according to an embodiment
in which two sheets of glass are deformed near their lower edge;

. figures 10a to 10f are views in cross section of the successive phases in the

method of pre-assembly according to one embodiment.

Reference numbers which are identical in the various figures depict elements which are

identical or similar.

The invention relates to a method of manufacturing a gas-filled triple glazing. The

method comprises:

- a pre-assembly step during which three sheets of glass are positioned beside
one another, at least one of the sheets of glass being equipped with a spacer,
each sheet of glass being positioned inclined by an angle comprised between 0°
and 10° with respect to the adjacent sheet of glass, so as to form two cavities,
each of the cavities being between two adjacent sheets of glass,

- a step of filling the two cavities by injecting gas into the two cavities at the same
time using nozzles,

- a step of pressing the sheets of glass against one another in order to seal the
triple glazing.

The method according to the invention allows three sheets of glass to be processed
simultaneously, rather than just two. The invention thus allows triple glazing to be
manufactured without having to carry out the same steps twice for each triple glazing.
This results in a considerable time saving. The time taken to manufacture triple glazing

is thus of the order of the time taken to manufacture double glazing.
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Figures 1 and 2 show examples of triple glazings obtained using the method according

to the invention.

A triple glazing comprises three sheets of glass 1, 2, 3 parallel to one another. One of
the sheets of glass, known as the internal sheet of glass 2, is situated between the other
two sheets of glass which are known as the external sheets of glass 1, 3.

The three sheets of glass may have the same surface area, as in figure 1, or different
surface areas as, for example, in figure 2, in which the internal sheet of glass 2 has a
smaller surface area then the external sheets of glass 1, 3. The three sheets of glass 1,
2, 3 may also have different thicknesses. The dimensions (surface area, thickness of
the sheets of glass) are chosen according to the desired application for the triple

glazing.

The triple glazing also comprises one or two spacers 4, 5, 4’ to keep the sheets of glass
apart to form two gas spaces or cavities 8, 9, containing gas. The gas-filled cavities 8, 9
provide the triple glazing with good thermal and acoustic insulation. The two cavities 8,
9 may have the same thickness or have different thicknesses according to the desired
application for the triple glazing. Each spacer 4, 5, 4’ is in the form of a frame and is
situated between two faces of glass sheet, near the edge of the sheets of glass. In
figure 1, the triple glazing comprises two spacers 4, 5, each of the spacers being
positioned between the internal sheet of glass 2 and one of the two external sheets 1, 3.
In figure 2, the triple glazing comprises a single spacer 4’, which is positioned between
the two external sheets of glass 1, 3. The spacer 4’ comprises a groove 40’ into which

the edge of the internal sheet of glass 2 is inserted.

The triple glazing also comprises, for good sealing, a bead of mastic 6, 7 situated
between the external face of the spacer or spacers 4’ or 4, 5, respectively, and the edge

of the sheets of glass 1, 3 or 1, 2, 3, respectively.

The method used to manufacture gas-filled triple glazing according to the invention
comprises three main steps: a pre-assembly step, a gas injection step and a pressing

step.
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For preference, each of these three steps is performed at a different workstation.
Because the manufacturing steps are separated among a number of workstations, a
number of triple glazings can be manufactured simultaneously. Thus, the invention
allows a number of triple glazings to be manufactured at the same time without having
to perform the same steps twice for each triple glazing.

The pre-assembly step involves positioning three sheets of glass 1, 2, 3 on a conveyer
belt 10 at a first workstation. The three sheets of glass 1, 2, 3 are then held in position
and conveyed by the conveyer belt to the second workstation for the gas injection step.
The three sheets of glass 1, 2, 3 need to be positioned in such a way as to allow easy
filling of the gas cavities 8, 9. Once the cavities 8, 9 have been filled with gas, the three
sheets of glass 1, 2, 3 are conveyed by the conveyer belt to a third workstation at which

they are pressed in order to seal the triple glazing.

Three triple glazings can thus be produced at the same time on the same manufacturing
line because the method of manufacture is divided into three steps each taking place at

a different workstation.

It is common practice to number the various faces of the sheets of glass of triple glazing
with numbers ranging from © to ®. Thus, the external face of the external sheet of
glass 1 intended to face toward the outside of a building bears the number @, the
internal face of the external sheet of glass 1 intended to face toward the outside of a
building carries the number @, the face of the internal sheet of glass 2 which faces
towards the external sheet of glass 1 bears the number ®, the face of the internal sheet
of glass 2 that faces toward the external sheet of glass 3 bears the number @, the
internal face of the external sheet of glass 3 intended to face toward the inside of a
building bears the number ®, the external face of the external sheet of glass 3 which is
intended to face toward the inside of a building bears the number ®, as depicted in

figures 1 and 2.

The various steps will now be described in greater detail.
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Prior to the pre-assembly step, the method comprises a step of fixing the spacer or
spacers 4, 5, 4 onto the sheet or sheets of glass 1, 2, 3. This step is preferably
performed using adhesive bonding, for example using a bead of butyl. Preferently, the
spacer or spacers 4, 5, 4’ are equipped with a desiccant able to absorb any moisture
than might be present inside the triple glazing. Preferently also, the spacer or spacers 4,
5, 4’ are thermal insulators.

The method of manufacture also comprises, prior to the fixing of the spacer or spacers
onto the sheets of glass, a step of washing the three sheets of glass 1, 2, 3, because it
will no longer be possible for the faces @ to ® to be washed once the triple glazing has
been manufactured since they will find themselves inside the triple glazing. Washing the

sheets of glass gives the user better visibility through the triple glazing.

Thus, for triple glazing according to the embodiment of figure 1, the spacer 4 may be
fixed to face number @ of the external sheet of glass 1 or to face number @ of the
internal sheet of glass 2. Likewise, the spacer 5 may be fixed to face number ® of the
external sheet of glass 3 or to face number @ of the internal sheet of glass 2. Each of
the spacers 4, 5, 5’ comprises a first bead of butyl for fixing to one of the sheets of glass
and a second bead of butyl for later fixing to a second sheet of glass during the pressing

step.

For a triple glazing according to the embodiment of figure 2, the spacer 4’ is fixed to the
edge face of the internal sheet of glass 2. The spacer 4’ therefore comprises a bead of
butyl in the groove 40’ and two additional beads of butyl for later fixing to faces @ and ®

of the two external sheets of glass 1, 3 during the pressing step.

All the beads of butyl needed for fixing the spacer or spacers 4, 5, 4’ to the various
surfaces of the sheets of glass are applied prior to the pre-assembly step to make later
fixing easier and avoid an intermediate bonding step which would slow the

manufacturing process.

During the pre-assembly step, the three sheets of glass 1, 2, 3 are conveyed one after

the other and positioned beside one another on a conveyer belt 10 by the first
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workstation. The conveyer belt 10 allows the sheets of glass to be conveyed from the

first workstation to the second workstation and then on to the third workstation.

Figures 3 to 8 shows sheets of glass 1, 2, 3 once they have been positioned on the

conveyer belt 10 by the first workstation.

The three sheets of glass are processed at the same time to produce the triple glazing,
and this saves a great deal of time over a method in which a double glazing is first

manufactured, then triple glazing is manufactured from the double glazing.

Each sheet of glass 1, 2, 3 is positioned inclined by an angle a, 3 comprised between 0°
and 10° with respect to the adjacent sheet of glass. When the angle of inclination is not
zero, that means that the triple glazing can be more or less closed on at least one of its
four sides. Cavities 8, 9 are defined by the spacer or spacers and by two adjacent
sheets of glass. The cavities 8, 9 comprise an opening because the triple glazing is not
closed on at least one side. It is via this opening that gas will be injected during the gas

injection step.

The pre-assembly step will now be described in conjunction with the various

embodiments of figures 3 to 8.

According to the embodiment of figure 3, during the pre-assembly step, the external
sheet of glass 1 is positioned vertically then the internal sheet of glass 2 is positioned
resting against the sheet of glass 1, inclined by an angle a comprised between 3° and
10°, then the external sheet of glass 3 is positioned resting against the sheet of glass 1,
inclined by an angle B comprised between 3° and 10°. The cavities 8, 9 are open

because of the inclination of the sheets of glass.

In all the embodiments, the angles a and 8 may be equal.

The embodiment of figure 4 is identical to the embodiment of figure 3 apart from the fact

that the spacers 4, 5 are replaced by a single spacer 4’.
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The embodiments of figures 5 to 8 comprise two spacers 4, 5. However, the present

invention also covers cases in which the spacers 4, 5 are replaced by a single spacer
4’

According to the embodiment of figure 5, during the pre-assembly step, the internal
sheet of glass 2 is positioned vertically then the external sheet of glass 1 is positioned
resting against the sheet of glass 2, inclined by an angle a comprised between 3° and
10°, then the external sheet of glass 3 is positioned resting against the sheet of glass 2,
inclined by an angle $ comprised between 3° and 10°. The cavities 8, 9 are open

because of the inclination of the sheets of glass.

The embodiment of figure 6 is identical to the embodiment of figure 3 apart from the fact
that the conveyer belt 10 is inclined by an angle a comprised between 3° and 10° and
that it is the internal sheet of glass 2 which is then perpendicular to the conveyer belt 10

rather than the external sheet of glass 1 as in the embodiment of figure 3.

According to the embodiment of figure 7, during the pre-assembly step, the external
sheet of glass 1 is positioned vertically on the conveyer belt 10, then the internal sheet
of glass 2 is positioned beside the external sheet of glass 1, but vertically offset upward
with respect to the external sheet of glass 1. The external sheet of glass 3 is then
positioned beside the internal sheet of glass 2, on the conveyor belt 10, at the same
level as the other external sheet of glass 1. The angles of inclination a, § of each sheet
of glass with respect to the adjacent sheet of glass are equal to 0° in this embodiment.
The internal sheet of glass 2 is not properly in contact with the spacers 4, 5, in order to
avoid sticking the spacers the internal sheet of glass 2, which will need to be offset
downward after the cavities have been filled in order to close the triple glazing. The
bottom of the internal sheet of glass 2 is higher up than the lower part of the spacers 4,
5. The cavities 8, 9 therefore comprise an opening through which gas can be injected
during the gas injection step. In this embodiment, the openings of the cavities 8, 9

communicate with one another.

The embodiment of figure 9 is an alternative form of the embodiment of figure 7. The

internal sheet of glass 2 is offset vertically downward with respect to the external sheets
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of glass 1, 3, the spacers 4, 5 being fixed to the internal sheet of glass 2 and only the
internal sheet of glass 2 being in contact with the conveyer belt 10. The bottoms of the
external sheets of glass 1, 3 are higher up than the lower part of the spacers 4, 5. The
cavities 8, 9 therefore comprise an opening via which gas can be injected during the
gas injection step. This alternative form of embodiment allows the cavities 8, 9 to be
kept independent of one another, and this allows better control over the filling of each of

the cavities with gas.

According to the embodiment of figure 8, the three sheets of glass 1, 2, 3 are positioned
vertically next to one another and one after the other, for example firstly the external
sheet of glass 1, then the internal sheet of glass 2 and finally the external sheet of glass
3. One side of each of the external sheets of glass 1, 3 is then deformed by pulling to
move it away from the internal sheet of glass 2 so as to open up the cavities 8, 9 and

thus make a passage for filling the cavities 8, 9 with gas.

In all of the embodiments, one sheet of glass is preferably vertical to make positioning

easier.

In all of the embodiments, the opening of the cavities 8, 9 is produced on that side of the
triple glazing via which gas filling will take place. In the embodiments of figures 3 to 9,
the gas arrives from below the triple glazing, the sheets of glass being substantially
vertical or slightly inclined with respect to the vertical (3° to 10°, maximum 20° in the

case of the external sheet of glass 3 in the embodiments of figures 3 and 4).

The external sheets of glass 1, 2, 3 are brought into position by suction cups. In the
embodiment of figures 3, 4 and 6, the external sheet of glass 1 is, for example, rested
against a frame capable of moving along with the conveyer belt 10. Given that the
sheets of glass 2 and 3 are inclined against the sheet of glass 1, they stand up unaided.
No position-maintaining means other than the frame is required. However, other
position-maintaining means may nonetheless be provided if desired by the user of the
process. The other position-maintaining means are, for example, grippers for the
internal sheet of glass 2, these grippers gripping either the two faces of the sheet of

glass near its edge or the edge face of the sheet of glass at various points thereon. The
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other position-maintaining means are, for example, suction cups in the case of the
external sheet of glass 3. Such other holding means do not impede either the step of
filling the cavities 8, 9 with gas or the pressing step because the grippers are of a size
smaller than the distance between the external edge of the spacers 4, 5, 4’ and the
edge of the sheets of glass, over which distance mastic 6, 7 is injected after the

pressing step.

For the embodiment of figure 5, only means for holding the internal sheet of glass 2 in
position are needed, these for example being grippers as described hereinabove.
However, other holding means such as suction cups may also be provided for the

external sheets of glass 1, 3.

For the embodiments of figures 7 to 9, each sheet of glass has to be held in position by
a holding means, for example suction cups in case of the external sheets of glass 1, 3

and grippers in the case of the internal sheet of glass 2.

Figures 10a to 10f depict, in cross section, successive phases of the pre-assembly

method according to one embodiment.

In this embodiment, the conveyer belt 10 consists of three substantially mutually parallel
belt strips 11, 12, 13. These belt strips 11, 12, 13 are able to move in a substantially
horizontal direction perpendicular to their longitudinal direction. The three belt strips 11,
12, 13 are secured to a movable support 15, the assembly comprising the movable belt
strips 11, 12, 13 and the movable support 15 being able to move with respect to a fixed
support 14. The fixed support 14 and the movable support 15 are equivalent to

respectively a fixed and a movable frame.

As depicted in figure 10a, the sheet of glass 3, resting against the fixed support 14, is
conveyed on the belt strip 13. In figure 10a, the belt strips 11, 12, 13 and the movable
support 15 are not in motion. The sheet of glass 3 is preferably inclined by an angle

comprised between 3° and 10° for greater stability.
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As depicted in figure 10b, the sheet of glass 3 is then tilted until it rests against the
movable support 15, the bottom of the sheet of glass 3 still resting on the movable belt
strip 13. In figure 10b, the belt strips 11, 12, 13 and the movable support 15 are still not

in motion.

Between figure 10b and figure 10c, the belt strips 11, 12, 13 and the movable support
15 are set in motion to effect a translational movement with respect to the fixed support

14, moving away from the latter.

As depicted in figure 10¢, the sheet of glass 2 equipped with the spacer 5 and resting
against the fixed support 14 is pushed onto the belt strip 12. In figure 10c, the belt strips
11, 12, 13 and the movable support 15 are not in motion. The sheet of glass 2 is

preferably inclined by an angle comprised between 3° and 10° for greater stability.

As depicted in figure 10d, the sheet of glass 2 is then tilted until it rests against the
sheet of glass 3, itself still resting against the movable support 15. The bottom of the
sheet of glass 2 is still resting on the movable belt strip 12 and the bottom of the sheet
of glass 3 is still resting on the movable belt strip 13. In figure 10d, the belt strips 11, 12,

13 and the movable support 15 are not in motion.

Between figure 10d and figure 10e, the belt strips 11, 12, 13 and the movable support
15 are set in motion to effect a translational movement with respect to the fixed support

14, moving still further away from the latter.

As depicted in figure 10e, the sheet of glass 1 equipped with the spacer 4 and resting
against the fixed support 14 is pushed onto the belt strip 11. In figure 10e, the belt strips
11, 12, 13 and the movable support 15 are not in motion. The sheet of glass 1 is

preferably inclined by an angle comprised between 3° and 10° for greater stability.

As depicted in figure 10f, the sheets of glass 2, 3 are then ftilted until they rest against
the sheet of glass 1, itself still resting against the fixed support 14. The bottoms of the
sheets of glass 1, 2, 3 still rest respectively on the movable belt strips 11, 12, 13. In

figure 10f, the belt strips 11, 12, 13 and the movable support 15 are not in motion.
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The embodiment of figures 10a to 10f can be applied to the embodiments of figures 3 to
6.

Once the sheets of glass 1, 2, 3 have been held in position on the conveyer belt 10, the
conveyer belt starts up to move the sheets of glass to the second workstation. This
second workstation injects gas at the same time into the two cavities 8, 9 situated
between two adjacent sheets of glass. This is the step of filling the cavities with gas.
Injection is performed using nozzles. For preference, the conveyer belt 10 comprises a
plurality of through-orifices through which the gas is driven from the nozzles into the
cavities 8, 9. The cavities 8, 9 are filled until around 90% of the gas with which they are
filled is a gas other than air. The fact that the two cavities 8, 9 are filled at the same time

saves time.

The nozzles can be moved so that they can be adapted to suit different sizes of triple

glazing, namely different thicknesses of sheets of glass and/or of gas gaps.

The gas injected is preferably a heavy gas, of the argon or krypton type, which affords
better thermal insulation than air for example. Argon is preferred because it is

inexpensive.

Prior to the injection of gas, the step of filling the cavities may comprise a step during
which a vacuum is created in the cavities 8, 9 before the gas is injected. That allows the
cavities to be filled more quickly once the vacuum has been created, but does entail an

additional step.

Once the cavities 8, 9 have been 90% filled with a gas other than air, the second
workstation performs a cursory pressing-together of the sheets of glass 1, 2, 3 in order
to close the cavities 8, 9 so that the gas other than air does not come back out of the
cavities 8, 9. In the case of the embodiments of figures 7 and 9, the second workstion
additionally aligns the internal sheet of glass 2 with the external sheets of glass 1, 3

prior to the cursory pressing.
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In the embodiment of figures 10a to 10f, the cursory pressing is performed by bringing

the conveyer belt strips 11, 12, 13 closer together.

Once the cursory pressing has been performed, the conveyer belt 10 is set in motion to
move the sheets of glass 1, 2, 3 to the third workstation. During the pressing step, the
third workstation presses the sheets of glass 1, 2, 3 by applying pressure to the external
sheets of glass 1, 3, preferably perpendicularly to and in the direction of the external

sheets 1, 3, so as to seal the triple glazing.

During the pressing step, the sheets of glass 1, 2, 3 are, for example, all stood
vertically. As an alternative, the sheets of glass 1, 2, 3 are all arranged on a plane that

is inclined with respect to the vertical by an angle comprised between 3° and 10°.

One conveyer belt per main step may be provided, particularly for the embodiment of
figures 10a to 10f. The conveyer belts are then adjacent to one another. The sheets of
glass held in position are conveyed from one conveyer belt to another adjacent
conveyer belt in order to move from one step to another. Thus in the embodiment of
figures 10a to 10f, the sheets of glass 1, 2, 3 are preferably transferred onto another
adjacent conveyer belt while being conveyed in the longitudinal direction of the belt
strips 11, 12, 13 along the fixed support 14 against which the sheets of glass 1, 2, 3 all

rest.

The fact that the three sheets of glass are all pressed at the same time rather than in
two stages, for example where a double glazing is produced first of all, followed by the
triple glazing, means:

- on the one hand, that lower stress is applied to two of the sheets of glass.
Specifically, in the case of a triple glazing manufactured from a double glazing,
the two sheets of glass of the double glazing have been pressed at the end of the
manufacture of the double glazing, to seal the double glazing, then again at the
end of the manufacture of the triple glazing, to seal the triple glazing. Two of the
sheets of glass are therefore pressed twice. That is avoided in the method

according to the invention.
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- on the other hand, that the two cavities can be at equal pressures. In the case of
triple glazing manufactured from double glazing, when the triple glazing is
pressed there may be asymmetry between the two cavities because of the
double pressing of one of the cavities. That may result in a difference in gas

content between the two cavities.

Thus, the triple glazing is more gastight thanks to the method according to the invention.

After the pressing step, mastic 6, 7 is injected along the spacer or spacers 4, 5, 4,
between their face facing toward the outside of the triple glazing and the edge of the
sheets of glass 1, 2, 3. The mastic seals the triple glazing so that moisture or dust does

not get in.

Moreover, the sheets of glass 1, 2, 3 may be coated with functional coatings, such as
low emissivity coatings (for example on faces @ and ®), antireflective coatings (for
example on faces ® and @), electrochrome stacks, self-cleaning coatings, anti-
condensation coatings, sun control coatings, etc. Several functional coatings may be

applied to one same face of the triple glazing.
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PATENT

METHOD OF MANUFACTURING A GAS-FILLED TRIPLE GLAZING

ABSTRACT

The invention relates to a method of manufacturing a gas-filled triple glazing, the

method comprising:

a pre-assembly step during which three sheets of glass (1, 2, 3) are positioned
beside one another, at least one of the sheets of glass (1, 2, 3) being equipped
with a spacer (4, 5), each sheet of glass (1, 2, 3) being positioned inclined by an
angle (a, B) comprised between 0° and 10° with respect to the adjacent sheet of
glass, so as to form two cavities (8, 9), each of the cavities (8, 9) being between
two adjacent sheets of glass,

a step of filling the two cavities by injecting gas into the two cavities (8, 9) at the
same time using nozzles,

a step of pressing the sheets of glass (1, 2, 3) against one another in order to
seal the triple glazing.

The invention allows triple glazing to be manufactured quickly.
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FREMGANGSMADE TIL FREMSTILLING AF EN GASFYLDT TREDOBBELT
RUDE
PATENTKRAV
1. Fremgangsmade til fremstiling af en gasfyldt tredobbelt rude, hvilken

fremgangsmade omfatter:

Et formonteringstrin, i hvilket der positioneres tre glasplader (1, 2, 3) ved siden
af hinanden, hvor mindst én af glaspladerne (1, 2, 3) har et afstandsstykke (4, 5, 4°),
hvor hver glasplade (1, 2, 3) positioneres skrat i en vinkel (a, B) pd mellem 0° og 10° i
forhold til den tilstedende glasplade for pd denne made at danne to hulrum (8, 9),
hvor hvert af hulrummene (8, 9) ligger mellem to tilstedende glasplader,

et trin, hvor de to hulrum (8, 9) fyldes ved at injicere gas ind i de to hulrum (8,
9) pa samme tid ved hjelp af dyser,

et trin, hvor glaspladerne (1, 2, 3) presses imod hinanden for at teetne den

tredobbelte rude.

2. Fremgangsmade til fremstilling af en tredobbelt rude ifglge krav 1, hvor
formonteringstrinnet udferes pa en fgrste arbejdsstation, fyldetrinnet udfgres pa en
anden arbejdsstation og pressetrinnet udferes pa en tredje arbejdsstation.

3. Fremgangsmade til fremstilling af en tredobbelt rude ifalge krav 1 eller 2, hvor,

i formonteringstrinnet, mindst én af glaspladerne (1, 2, 3) positioneres vertikalt.

4. Fremgangsméde til fremstilling af en tredobbelt rude ifelge et af kravene 1 til
3, hvor, i formonteringstrinnet, de tre glasplader (1, 2, 3) positioneres vertikalt og i alt
veesentligt parallelt med hinanden, med en heldningsvinkel (a, ) mellem to

tilstgdende glasplader lig med 0°.

5. Fremgangsmade til fremstilling af en tredobbelt rude ifelge krav 4, hvor, i
formonteringstrinnet, den glasplade (2), der er positioneret mellem de andre to
glasplader (1, 3), et forskudt vertikalt i forhold til de andre to glasplader for at skabe

en &bning ind til hulrummene (8, 9) til injektion af gas.

6. Fremgangsmade til fremstilling af en tredobbelt rude ifelge krav 4, hvor, i

formonteringstrinnet, glaspladerne (1, 3), der stader op til glaspladen (2), som
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befinder sig mellem de andre to glasplader, deformeres naer en af deres kanter for pa
denne made at skabe en dbning ind til hulrummene (8, 9) til injektion af gas.

7. Fremgangsmade til fremstilling af en tredobbelt rude ifglge et af kravene 1 til
3, hvor, i formonteringstrinnet, en af glaspladerne positioneres vertikalt, og de andre
to glasplader hver positioneres skrat med en heeldningsvinkel (a, §) pa mellem 3° og
10° i forhold til den tilstadende glasplade.

8. Fremgangsmade til fremstilling af en tredobbelt rude ifglge et af kravene 1 til
3, hvor, i formonteringstrinnet, en af glaspladerne positioneres skrat med en vinkel pa
mellem 3° og 10° i forhold til den vertikale plade, og de andre to glasplader hver
positioneres skrat med en heeldningsvinkel (a, 8) pa mellem 3° og 10° i forhold til den
tilstedende glasplade.

9. Fremgangsmade til fremstilling af en tredobbelt rude ifglge et af kravene 1 til

8, hvor, i fyldningstrinnet, den injicerede gas er en tung gas.

10. Fremgangsmade ftil fremstilling af en tredobbelt rude ifglge et af kravene 1 til
9, hvor, i fyldningstrinnet, der injiceres gas ind i hulrummene (8, 9) via dbninger, som

er fremstillet i et transportbénd (10), der transporterer glaspladerne (1, 2, 3).

11.  Fremgangsmade til fremstilling af en tredobbelt rude ifelge et af kravene 1 til
10, hvor fyldningstrinnet omfatter — n&r hulrummene (8, 9) er blevet fyldt - en
overfladisk sammenpresning af glaspladerne (1, 2, 3) pad den anden arbejdsstation

for at lukke hulrummene (8, 9).

12.  Fremgangsmade til fremstilling af en tredobbelt rude ifglge et af kravene 1 il
11, hvor fyldningstrinnet omfatter et forudgéende trin, i hvilket der skabes et vakuum i

hulrummene (8, 9), inden gassen injiceres.

13. Fremgangsmade til fremstilling af en tredobbelt rude ifelge et af kravene 1 fil
12, hvor — i formonterings- og fyldningstrinet — glaspladerne (1, 3), der stader op til
glaspladen (2), der befinder sig mellem de andre to glasplader, holdes pé plads af

sugekopper, og hvor glaspladen (2), der befinder sig mellem de andre to glasplader,
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holdes péa plads af gribere, som klemmer om enten om glaspladens to overflader nzer
dennes kant, eller om glaspladens kantflade i forskellige punkter derpa.

14.  Fremgangsmade til fremstilling af en tredobbelt rude ifelge et af kravene 1 til
13, hvor presningstrinnet udfgres pa glaspladerne (1, 2, 3), som alle stér vertikalt,
eller alle star pa et plan, der er skrat i forhold til vertikalen, med en vinkel pa 3° og
10°.

15. Fremgangsmade til fremstilling af en tredobbelt rude ifglge et af kravene 1 til
14, hvor formonteringstrinnet falger efter et trin med fastgerelse af afstandsstykket
eller afstandsstykkerne (4, 5, 4) pa mindst én af glaspladerne, fortrinsvis ved hjaelp

af en butyldrabe.

16. Fremgangsméde til fremstilling af en tredobbelt rude ifelge krav 15, hvor der
fastgeres et afstandsstykke (4’) til glaspladen (2), der befinder sig mellem de andre to
glasplader, eller hvor der fastg@res to afstandsstykker (4, 5) til glaspladen (2), hvor
hver af afstandsstykkerne fastgeres pa en af overfladerne pa glaspladen (2), der
befinder sig mellem de andre to glasplader, eller hvor der fastgeres to
afstandsstykker (4, 5) hver til en af de tre glasplader (1, 2, 3), sdledes at, efter

formonteringstrinnet, hvert afstandsstykke afgreenser et eller to hulrum (8, 9).

17.  Fremgangsmade til fremstilling af en tredobbelt rude ifglge et af kravene 15 og
16, hvor der, efter presningstrinnet, injiceres mastiks (6, 7) langs afstandsstykket eller
afstandsstykkerne (4, 5, 4') naer kanten af glaspladerne (1, 2, 3).
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