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(57) Abrege(suite)/Abstract(continued):
one pane surface (13, 13') has a plurality of long raised elements (11) and long sunken elements (12), which extend in a first pane

direction and are alternately arranged in a second pane direction perpendicular to the first pane direction; the thermoplastic film (4)
IS produced by an extrusion method and has at least one film surface (6 6') and a plurality of long raised elements (/) and long
sunken elements (8), which extend in a first film direction and are alternately arranged Iin a second film direction perpendicular to
the first film direction; and the long raised elements (11) of the at least one pane (2, 3) are arranged at a 90° angle to the long

raised elements (7) of the thermoplastic film (4).
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Abstract

The invention relates to a composite pane (1) that comprises a first pane (2), a
second pane (3), and a thermoplastic film (4) arranged between the two panes (2,
3), wherein

- at least one pane (2, 3) is in the form of a flat glass and at least one pane surface
(13, 13') has a plurality of elongated elevations (11) and elongated depressions
(12) that extend along a first pane direction and are alternatingly arranged in a
second pane direction perpendicular to the first pane direction,

- the thermoplastic film (4) is produced by extrusion and at least one film surface
(6, 6') has a plurality of elongated elevations (7) and elongated depressions (8)
that extend along a first film direction and are alternatingly arranged in a second
film direction perpendicular to the first film direction, wherein

the elongated elevations (11) of the at least one pane (2, 3) are arranged at an
angle different from 90° relative to the elongated elevations (7) of the thermoplastic
film (4).

(Fig. 4)
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Composite Pane and Method for Producing the

Composite Pane

The invention relates to a composite pane and a method for producing the

composite pane.

Composite panes, in particular those for use as a windshield of a motor vehicle,
have two panes and at least one thermoplastic film situated between the two
panes. Usually, at least one pane is in the form of flat glass, which is frequently

produced in industrial series production in the float glass method.

In the float glass method, molten glass is routed from one side onto a bath of liquid
tin (float bath). For example, the temperature at the inlet of the tin bath is approx.
1000 °C. The lighter molten glass floats on the tin and spreads evenly on the tin
surface. As result of the surface tension of the tin, the glass forms a very smooth
surface. At a cooler end of the tin bath, the solidified glass is continuously pulled
out in strip form and then cooled. After sufficient cooling, glass sheets are cut to

length from the glass strip in the desired size.

The distribution of the molten glass on the tin bath determines an equilibrium
thickness of the glass, which is, however, too large for many applications. In order
to reduce the pane thickness, the already solidified glass is pulled out of the tin
bath by actively driven (top) rollers, achieving elongation of the glass strip. Here,

the thickness of the glass can be adjusted by the speed of the rollers, wherein a
higher speed is set for producing thinner glasses and, correspondingly, a lower

speed of the rollers is set for thicker glasses.

As is known to the person skilled in the art, the glass produced in the float glass
method has a certain unevenness or waviness of its surfaces as a result of being
oulled out of the tin bath. Accordingly, both glass surfaces have elongated
elevations and depressions in a parallel arrangement, which extend in each case
in the direction of the pulling of the glass strip from the tin bath. The elongated
elevations and depressions correspond to wave crests and wave troughs that are

arranged alternatingly and perpendicular to the pulling direction. These elongated
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structures of the glass are also known to the person skilled in the art as "float lines".
The thinner the glass, the greater the pulling action on the glass strip has to be,
resulting, in turn, in the fact that the float lines are more pronounced. In industrial
series production of flat glass, rectangular glass sheets are typically cut to length
with their longer dimension in the direction of the strip such that the float lines

extend parallel to the longer dimension of the glass sheets.

Also known is the industrial production of thin glasses by the fusion draw method.
Therein, the molten glass is typically withdrawn downward from the melting furnace
via an outlet nozzle by rollers. In the fusion draw method, analogously to the float
glass method, elongated elevations and depressions of the glass surfaces
develop, corresponding to wave crests and troughs that are arranged alternatingly
and perpendicular to the pulling direction such that, here as well, the glass surfaces
have a slight waviness. These elongated structures of the thin glasses produced

in the fusion draw method are known to the person skilled in the art as "draw lines".

The thermoplastic films that are produced by extrusion are also typically
characterized by undesirable production-related waviness. This manifests itself in
the form of thickness changes (elongated elevations and depressions) transverse
to the direction of extrusion. This undesirable waviness must be distinguished from
intentionally produced roughness, which is typically embossed into the
thermoplastic film to promote deaeration of the layer stack during production of the
composite pane. The unwanted waviness and the intentionally produced

roughness differ substantially in terms of the distance between adjacent elongated
elevations or elongated depressions. The intentionally produced roughness Is
described, for example, in EP 3 029 000 A1, EP 3 029 001 A1, EP 3 029 002 A1,
EP 3 029 003 A1, EP 2 881 376 A 1, EP 2 674 295 A1, WO 2016/030284 A1,
WO 95/19885 A1, and WO 2008/003789 A1.

In practical application, the float lines or draw lines can result in an adverse effect
on the optical properties of the flat glass since the waviness of the flat glass causes
a lens effect with locally different optical refractive power. This is particularly
pronounced when the float lines or draw lines unfavorably overlap with the

production-related waviness of the thermoplastic film. For example, in the case of
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windshields in motor vehicles, when the head is inclined from one side to the other
or from up to down, objects viewed through the windshield can appear distorted

due to the locally different optical refractive power.

The object of the invention is to provide a composite pane with improved optical

properties as well as a method for producing such a composite pane.

These and other objects are accomplished according to the proposal of the
invention by a composite pane with the features of claim 1. Advantageous

embodiments of the invention resuit from the dependent claims.

The present invention presents a composite pane, in particular a composite pane
that comprises a first pane, a second pane, and at least one thermoplastic fiim
arranged between the two panes. At least one of the two panes is in the form of a
flat glass and has on at least one pane surface, in particular on both pane surfaces,
a plurality of elongated elevations (wave crests) and elongated depressions (wave
troughs) related to its production, which extend along a first (pane) direction and
are arranged alternatingly in a second (pane) direction perpendicular to the first
(pane) direction. The first direction usually corresponds to a pulling direction in the
production of a glass strip from which the pane is formed, for example, the direction
of pulling out of the float bath (tin bath) of a pane produced in the float method (the
elevations or depressions correspond to the float lines) or the direction of pulling
out of the melt strip of a thin glass produced in the fusion draw method (the

elevations or depressions correspond to the draw lines). The elongated elevations
and elongated depressions of the pane are typically parallel to one another and

arranged in alternating sequence.

The thermoplastic film of the composite pane according to the invention is
oroduced by an extrusion method, in which plasticized material is delivered in the
form of a film from a extruder apparatus. The thermoplastic film also has a certain
waviness or unevenness of the surface related to its production. Thus, at least one
film surface, in particular both film surfaces, of the thermoplastic film has a plurality
of elongated elevations (wave crests) and elongated depressions (wave troughs)

that extend along a first (film) direction and are alternatingly arranged in a second
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(film) direction perpendicular to the first (film) direction. The first direction
corresponds to the extrusion direction of the thermoplastic film. The elongated
elevations and elongated depressions of the thermoplastic film are typically parallel

to one another and arranged in alternating sequence.

In the context of the invention, the elongated elevations (wave crests) and
depressions (wave troughs) of the thermoplastic film describe the production-
related, actually undesirable surface waviness and are caused thereby. Typically,
the distance between adjacent elevations or the distance between adjacent
depressions is greater than or equal to 50 mm. This must be distinguished from a
desired surface roughness that is often deliberately embossed into the film surface
in the form of elongated elevations and depressions to promote deaeration during
lamination of the composite pane, where the distance between adjacent elevations

or depressions is typically less than 1 mm.

Essential to the present invention is the fact that the elongated elevations (and
elongated depressions) at least of one pane made of flat glass are arranged at an
angle different from 90° relative to the extrusion direction of the thermoplastic film,
.e., at an angle different from 90° relative to the elongated elevations (and
elongated depressions) of the thermoplastic film. Advantageously, the elongated
elevations are arranged at an angle from 0° to 45°, particularly preferably 0°,

relative to the extrusion direction of the thermoplastic film.

As the inventors have perceived for the first time, flat glass panes adapt during
lamination to the shape of the thermoplastic film and, thus, assume a certain
waviness due to the waviness of the thermoplastic film. This effect occurs
especially with very thin flat glass panes with thicknesses of less than 2.1 mm. As
the inventors have found, an advantageous effect on the local lens effect of the
pane can be achieved through the claimed relative arrangement at least of one
pane having production-related waviness and the thermoplastic film. Without being
bound by any theory, it is stated that by means of the waviness imposed on the
pane by the thermoplastic film, a compensation or equalization of the production-
related waviness of the pane can be achieved such that relatively large differences

in the local optical refractive power are reduced. The optical properties of the pane
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are thus significantly improved; in particular, there are smaller distortions of objects
in through-vision. For this purpose, the elongated elevations at least of one pane
are advantageously arranged at an angle from 0° to 45° relative to the extrusion
direction of the thermoplastic film, with the current assumption that the best effect
in terms of a reduction of large differences in local optical refractive power can be
achieved when the elongated elevations of a pane are arranged at an angle of 0°

relative to the extrusion direction of the thermoplastic film.

The intended effect occurs especially with very thin panes, wherein it is preferred
according to the invention for at least one pane with production-related elongated
elevations and depressions to have a pane thickness of less than 2.1 mm. The
inventors were able to demonstrate that with such thin panes, a particularly strong
effect can be achieved in terms of a reduction in large differences in the iocal
optical refractive power, since, on the one hand, the float lines or draw lines are
stronger with thinner panes and, on the other, thin panes undergo a stronger
change due to the waviness of the thermoplastic film during lamination. Particularly
advantageously, at least one pane with production-related waviness has a pane
thickness in the range from 0.5 mm to 1.1 mm. Such thin panes are
advantageously produced in the fusion draw method. The inventors were able to
demonstrate that for this pane thickness, the effect according to the invention

(improvement of optical properties) is particularly strong.

In one advantageous embodiment of the invention, one pane with production-
related waviness has a pane thickness of less than 2.1 mm and the other pane
(which can also have production-related waviness) has a pane thickness In the
range from 1.4 mm to 2.6 mm. If both panes are relatively thin, it can
advantageously be achieved that the intended effect according to the invention
occurs significantly with both panes. Alternatively, if one pane is thicker, It can
advantageously be achieved that the effect according to the invention occurs

significantly only for the thinner pane, while an improvement in the stability of the

composite pane is achieved by means of the thicker pane.

In another advantageous embodiment of the invention, one pane with production-

related waviness has a pane thickness of less than 2.1 mm and the other pane



10

15

20

25

30

Saint-Gobain Glass France CA 03063945 2019-11-18 2017426 WO

-6 -

(which can aiso have production-related waviness) has a pane thickness of at least
2.1 mm, which is in particular within the range from 2.1 mm to 2.6 mm. Here, on
the one hand, the advantageous effect of the invention occurs significantly with the
thinner pane; on the other, a significant improvement in the stability of the

composite pane results from the thicker pane.

According to the present invention, the first pane and/or the second pane can be
provided with elongated elevations and depressions (wave structure) related to
their production, with, for each pane, the above statements with reference to the
relative arrangement of the elongated elevations or depressions of the pane and
the thermoplastic film applying separately. In particular, in the case of two relatively
thin panes (pane thickness less than 2.1 mm), a particularly good improvement of
the optical properties of the composite pane can be achieved according to the

Invention.

The thermoplastic film contains at least one thermoplastic polymer, preferably
ethylene vinyl acetate (EVA), polyvinyl butyral (PVB), or polyurethane (PU) or
mixtures or copolymers or derivatives thereof, particularly preferably PVB. The
thickness of the thermoplastic film is, for example, 0.2 mm to 2 mm and is, In

particular, within the range from 0.3 mm to 1 mm.

The first and/or second pane with production-related waviness is a flat glass, In
particular a float glass produced in the float glass method or a thin glass produced
in the fusion draw method. It can, for example, be a quartz glass, borosilicate glass,
aluminosilicate glass, or soda lime glass. Very thin glasses with thicknesses within
the range from, for example, 0.5 mm to 1.1 are, in particular, produced in the fusion

draw method.

In the instalied state, composite panes of the windshield type usually have two
pane edges extending in the vertical direction, which, for example, are adjacent
the nearest body struts, e.g., A pillars, as well as two pane edges extending in the
transverse direction, which are arranged, for exampie, on the roof side and on the
engine compartment side. The production-related elongated elevations and

elongated depressions of the at least one individual pane, in particular, both
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individual panes, typically run vertically. In the industrial series production of
composite panes, the thermoplastic film necessary for lamination is typically rolled
up along the extrusion direction and unrolled accordingly. According to one
embodiment of the invention, the thermoplastic film is cut to length and laminated
with the two individual panes such that the elongated elevations of the
thermopiastic film are arranged parallel to the production-related elongated
elevations of the composite pane and, consequently, extend in the vertical

direction.

The invention further relates to a method for producing a composite pane
according to the invention as described above. It comprises the following steps:

- Providing the first pane,

- Providing the second pane,

wobei at least one pane is in the form of a flat glass and has elongated elevations
and elongated depressions on at least one surface,

- Laminating the two panes with a thermoplastic film arranged between the two
panes, wherein the thermoplastic film has elongated elevations and elongated
depressions on at least one surface,

wherein the two panes and the thermoplastic film are arranged such that the
elongated elevations of the at least one pane and the elongated elevations of the

thermoplastic film are oriented at an angle different from 90°.

The invention further extends to the use of the composite pane according to the
invention in means of transportation for travel on land, in the air, or on water, In

particular in motor vehicles and in particular as a windshield in a motor vehicle.

The aforementioned embodiments and features of the invention can be provided

alone or in any combinations.

The invention is now explained in detail using exemplary embodiments with

reference to the accompanying figures. They depict:

Fig. 1 a schematic representation of a thermoplastic film partially unwound

from a roll;
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Fig. 2 a cross-sectional view of the thermoplastic film along the section line
A-A of Fig. 1;

Fig. 3 a schematic representation of the arrangement of individual panes for

the cutting of the thermoplastic film of Fig. 1,

Fig. 4 an exploded representation of the composite pane according to a

preferred embodiment of the invention;

Fig. 5 a composite pane, in particular a windshield of a motor vehicle,

according to a preferred embodiment of the invention;

Fig. 6 a diagram illustrating the local optical refractive power of a prior art

composite pane (left) and a composite pane according to the invention
(right);

Fig. 7 a flowchart of a method for producing the composite pane according to
the invention in accordance with a preferred embodiment of the

invention.

Fig. 1 is a schematic representation of a thermoplastic fiim 4 partially unwound
from a roll 5. The thermoplastic film 4 is preferably made of PVB. Alternatively, the
thermoplastic film can be made of another suitable material, such as polyamide or
polyethylene. The thermoplastic film 4 is produced by extrusion, with the extrusion
direction of the thermopilastic film 4 corresponding to the winding or unwinding
direction of the roll 5. In Fig. 1, the direction of extrusion or unwinding is indicated

by the arrow R1.

Fig. 2 depicts a cross-sectional view of the thermoplastic film 4 along the section
line A-A drawn in Fig. 1. At least one surface 6 of the thermoplastic film 4 is
discernibly wavy and has, in parallel arrangement, a plurality of elongated
elevations 7 projecting from the surface 6 (hereinafter referred to as film

elevations 7) and elongated depressions 8 deepening the surface 6 (hereinafter
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referred to as film depressions 8). The film elevations 7 and film depressions 8
extend in each case in the extrusion direction R1. Transverse to the extrusion
direction, the film elevations 7 and film depressions 8 are alternatingly arranged.
The film elevations 7 and film depressions 8 are wave-shaped such that the
surface 6 of the thermoplastic film has a waviness. It should be noted that Fig. 2 is
only a schematic representation; typically, the opposite surface €' s

correspondingly wavy and provided with film elevations 7 and film depressions 8.

Fig. 3 is a schematic representation to illustrate a preferred embodiment of
(individual) panes 2, 3 relative to the thermoplastic film 4 for producing a composite
pane according to the invention 1. Accordingly, the thermoplastic film 4 is cut to
length such that the pane edges extending, in the installed state, in the transverse

direction of the vehicle are arranged transversely to the extrusion direction R1.

Fig. 4 is an exploded representation of the composite pane 1 in accordance with a
preferred embodiment of the invention. The composite pane 1 comprises a first
pane 2 and a second pane 3, as well as, between the two panes 2, 3, a
thermoplastic film 4, which is cut to length from the roll 5. Each pane 2, 3 has,
related to its production, a plurality of elongated elevations 11 projecting from the
surface 13 (hereinafter referred to as pane elevation 11) and elongated
depressions 12 deepening the surface 13 (hereinafter referred to as pane
depression 12) in parallel arrangement. The pane elevations 11 and pane
depressions 12 extend in each case along a direction that is indicated in Fig. 4 by

the arrow R2. The pane elevations 11 and pane depressions 12 are alternatingly

arranged transverse to the direction R2. The pane elevations 11 and pane
depressions 12 are wave-shaped such that the surface 13 of each of the two panes
2 3 has a waviness. Typically, both opposite surfaces 13, 13' of each pane 2, 3

are wave-shaped and have pane elevations 11 and pane depressions 12.

As illustrated in Fig. 4, in the laminated state, the pane elevations 11 and pane
depressions 12 of the first pane 2 are arranged parallel to the pane elevations 11
and pane depressions 12 of the second pane 3. In addition, the pane elevations
11 and pane depressions 12 of the two panes 2, 3 are arranged parallel to the

extrusion direction R1 or parallel to the film elevations 7 and film depressions 8.
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Furthermore, the first pane 2 is thinner than 2.1 mm. The pane thickness of the
second pane 3 is within the range from 0.5 mm to 1.1 mm. Alternatively, provision
can be made for the pane thickness of the second pane 3 to be greater than
2.1 mm and in particular within the range from 2.1 mm to 2.6 mm. The first pane 2
and second pane 3 are made of glass and are, for example, produced in the float
glass method or a fusion draw method. It is also conceivable for only the first pane
2 to be made of glass and have pane elevations 11 and pane depressions 12, ana

for the second pane 3 to be made of a polymer.

Fig. 5 depicts another embodiment of the composite pane according to the
invention 1, in particular for use as a windshield of a motor vehicle. As illustrated
in Fig. 5, the composite pane 1 comprises a first pane 2, a second pane 3, and a
thermoplastic film 4. The composite pane 1 has four pane edges, nhamely an upper
pane edge 9 and a lower pane edge 10, which extend, in the installed state, in the
(vehicle's) transverse direction, and two side pane edges 14, which extend, in the
installed state, in the (vehicle's) vertical direction. The film elevations 7 and film
depressions 8 extend in each case along a shortest connection line between the
upper pane edge 9 and the lower pane edge 10 (i.e., extrusion direction R1). The
first and/or second pane 2, 3 is flat glass and has pane elevations 11 and pane
depressions 12, which also extend along a shortest connection line between the

upper pane edge 9 and the lower pane edge 10 (i.e., pulling direction R2).

Fig. 6 depicts a diagram in which the optical refractive power D of a prior art
composite pane (left) and a composite pane according to the invention 1 (right) is
indicated. The first pane 2 is a 0.5-mm-thick aluminosilicate glass that is produced
in the fusion draw method; the second pane 3 is a 2.1-mm-thick soda lime glass

that is produced in the float glass methoa.

In the two images on the left, which correspond to the prior art case, the extrusion
direction R1 of the thermoplastic film 4 is oriented at an angle of 90° relative to the
direction R2 of the pane elevations 11 and pane depressions 12 of the two panes
2, 3. In the two images on the right, which correspond to the invention, the extrusion

direction R1 of the thermoplastic film 4 is oriented at an angle of 0° relative to the



10

15

20

25

30

Saint-Gobain Glass France .. ;3063045 2019-11-18 2017426 WO

- 11 -

direction R2 of the pane elevations 11 and pane depressions 12 of the two panes
2, 3, In other words, the extrusion direction R1 and the direction R2 are parallel to

each other.

In the diagram, the optical refractive power D [mdpt] in through-vision through the
composite panes is Illustrated using different shades of gray. The two upper
images report the horizontal optics (i.e., the change in the optical refractive power
in the horizontal direction) (Case A). The two lower images report the vertical optics

(i.e., the change in the optical refractive power in the vertical direction) (Case B).

As is readily discernible from the two upper images (Case A), a significant
reduction in the changes of the optical refractive power D can be achieved,
especially in the interior region, with the composite pane according to the invention
(right image). Compared to the prior art case, the optical refractive power D of the
composite pane is substantially more homogeneous such that the through-vision
Is improved. With regard to the vertical optics (Case B, lower images), a slight
worsening appears to occur with the invention (amplification of the changes in the
optical refractive power D); however, this is hardly noticeable in practice since the
changes in the optical refractive power D in the vertical direction are typically far
less distracting than changes in the optical refractive power in the horizontal
direction. Thus, by means of the composite pane according to the invention, a

significant improvement of the optical properties in through-vision is achieved.

Fig. 7 depicts a flowchart of a method for producing the composite pane according

to a preferred embodiment of the invention.

The method comprises providing (S1) the first pane 2, providing (S2) the seconad
pane 3, and laminating (S3) the two panes 2, 3 with a thermoplastic film 4 arranged
between the two panes, wherein the two panes 2, 3 and the thermoplastic film 4
are arranged such that the production-related pane elevations 11 and pane
depressions 12 of the first pane 2 and/or the second pane 3 are oriented at an
angle different from 90°, in particular at an angle from 0° to 45°, preferably 0°,

relative to the extrusion direction of the thermopiastic film 4.
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From the statements above, it can be seen that the invention provides a composite
pane with significantly reduced local changes in the optical refractive power and,
consequently, improved through-vision. Prior art methods for producing composite
panes can easily be modified to achieve economical production of the composite

pane.
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Claims

1. Composite pane (1) that comprises a first pane (2), a second pane (3),
and at least one thermoplastic film (4) arranged between the two panes (2, 3),
wherein

- at least one pane (2, 3) is in the form of a flat glass and at least one pane surface
(13, 13') has a plurality of elongated elevations (11) and elongated depressions
(12) that extend along a first pane direction and are alternatingly arranged in a
second pane direction perpendicular to the first pane direction,

- the thermoplastic film (4) is produced by extrusion and at least one film surface
(6, 6') has a plurality of elongated elevations (7) and elongated depressions (8)
that extend along a first film direction and are alternatingly arranged in a second
film direction perpendicular to the first film direction, wherein

the elongated elevations (11) of the at least one pane (2, 3) are arranged at an
angle different from 90° relative to the elongated elevations (7) of the thermoplastic
film (4).

2. Composite pane (1) according to claim 1, wherein the distance between
adjacent elevations (7) and the distance between adjacent depressions (8) of the

thermoplastic film (4) are greater than or equal to 50 mm.

3. Composite pane (1) according to claim 1 or 2, wherein the elongated
elevations (11) of the at least one pane (2, 3) are arranged at an angle from 0° to

45°, preferably 0°, relative to the elongated elevations (7) of the thermoplastic film

(4).

4. Composite pane (1) according to one of claims 1 through 3, wherein at
least one pane (2, 3) with elongated elevations (11) and elongated depressions

(12) has a pane thickness of less than 2.1 mm hat.

5. Composite pane according to claim 4, wherein at least one pane (2, 3)
with elongated elevations (11) and elongated depressions (12) has a pane

thickness in the range from 0.5 mmto 1.1 mm.
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6. Composite pane according to claim 4, wherein one pane (2) has
elongated elevations (11) and elongated depressions (12) and has a pane
thickness of less than 2.1 mm, and the other pane (3) has a pane thickness in the

range from 1.4 mm to 2.6 mm.

7. Composite pane according to claim 4, wherein one pane (2) has
elongated elevations (11) and elongated depressions (12) and has a pane
thickness of less than 2.1 mm, and the other pane (3) has a pane thickness of at

least 2.1 mm, in particular in the range from 2.1 mm to 2.6 mm.

8. Composite pane according to one of claims 1 through 7, wherein the first
pane (2) and second pane (3) have in each case elongated elevations (11) and

elongated depressions (12).

9. Composite pane according to claim 8, wherein the elongated elevations
(11) and elongated depressions (12) of the first pane (2) are arranged paraliel
relative to the elongated elevations (11) and elongated depressions (12) of the

second pane (3).

10. Composite pane according to one of claims 1 through 9, wherein at least
one pane (2, 3) with elongated elevations (11) and elongated depressions (12) Is

produced in the float glass method or the fusion draw method.

11. Composite pane according to one of claims 1 through 10, wherein the

thermoplastic film (4) is made of polyvinyl butyral (PVB).

12. Composite pane according to one of claims 1 through 11, which has two
pane edges (9, 10) extending in the transverse direction in the installed state and
two pane edges (14) extending in the vertical direction in the installed state,
wherein the elongated elevations (11) and elongated depressions (12) of the first
pane (2) and/or the second pane (3) extend along a line, preferably the shortest
line that connects the two pane edges (9, 10) extending in the transverse direction

to one another.
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13. Method for producing a composite pane (10) according to one of claims 1
through 12, which comprises the following steps:

- Providing the first pane (2),

- Providing the second pane (3),

- Laminating the two panes (2, 3) with at least one thermoplastic film (4) arranged
between the two panes (2, 3),

characterized in that the two panes (2, 3) and the thermoplastic film (4) are
arranged such that the elongated elevations (11) at least of one pane (2, 3) are

arranged at an angle different from 90° relative to the elongated elevations (7) of
the thermoplastic film (4).

14. Use of the composite pane (1) according to one of claims 1 through 12 In
means of transportation for travel on land, in the air, or on water, in particular in

motor vehicles and in particular as a windshield in a motor vehicle.
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