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(57) Abstract: Method for panel manufacturing, in particular anti-noise, in

particular safety panel, in particular at least partially translucent, in particular
transparent, as well as completely non-transparent, solves technical problem
of manufacturing panels with strings as part of acrylic panels which are too
close to a surtace, and may, under certain conditions, such as strike from out-
side, emerge from said panel surface, this technical problem solved in a way
that the reinforcing strings are positioned inside said panel means of two op-
posing spacers, preferably double seals. First, a first spacer (2) is positioned
onto a first base plate (1). Then, reinforcing strings (4) are placed onto said
first spacer. Then, a second spacer (5) is placed on said reinforcing strings,
and finally, a second base plate is placed onto said second spacer. In such a
way there is an intermediate space formed between said first base plate and
said second base plate. This intermediate space is then filled with a filler, at
least partially fluid and / or able to creep. This filler is preferably selected
from an acrylic binder, a prepolymer partially polymerized MMA (methyl-
methacrylate), polymethylmethacrylate (PMMA), or a mixture of other acrylic
monomers. Said filler is capable of indoor and/or thermal curing. Essential
property of said filler is in that after said curing it forms appropriate material
for said panel, in particular anti-noise, in particular safety panel, in particular
at least partially translucent, in particular transparent, as well as completely
non-transparent, said material preferably polymethylmethacrylate (hereinafter
referred to as PMMA), but it may be also any material that is used for said
panels. It is desirable if the plate is transparent, translucent or at least partially
translucent, and PMMA allows for this, but it is not the only such material
with such properties. After curing, preferably hardening, both said base plates
are removed, and if necessary, panel is trinumed to desired dimensions, remov-
ing said spacers, preferably seals, in the process.
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Method for panel manufacturing, particularly anti-noise

Field of technology
Panel manufacturing, acrylic panels
Technical problem

Technical problem to be solved by this invention, is manufacturing of panels
comprising strings as part of acrylic panels which are too close to a surface, and may,
under certain conditions, such as strike from outside, emerge from said panel surface.

State of the art

Anti noise panels based on acrylic with embedded reinforcing monofilament fiber and
their manufacturing have been described in EP 0 407 852 A. Therein, the document
describes panels having, in relation to their cross-section, approximately centrally
placed monofilament threads of polyamide or two-dimensional mesh fabric
manufactured therefrom. Manufacturing of these panels is carried out so that the
monofilament threads having a diameter of 0.2 to 2 mm are stretched through a mould,
after which said mould is filled by pouring in a prepolymer on the basis of acrylates.
According to one embodiment the threads are arranged in parallel, wherein the distance
between the filaments is between 8 and 100 mm, the threads may also be in the form of
a net (i.e. the threads are placed at an angle of 90 °).

Document EP 0826832 A2 describes the anti-noise panels with antifragmentation
properties made of acrylic polymers and with embedded monofilament threads which
are not placed centrally with respect to the cross section of the plate. Threads are placed
at a thickness between 20 and 35% of the total thickness of the plate, namely, toward
the surface opposite to that which is exposed to vehicle impact or shock. It follows that
because of the position of the fiber it matters which panel surface is exposed to shock or
a collision of the vehicle, meaning that the plate with respect to its mechanical
properties is defined as a "two-sided" - one side of the panel is essentially more
reinforced against the mechanical stresses than the other. The document also describes
that a monofilament thread has diameter between 0.1 and 4 mm, preferably between 2
and 3 mm. Threads or bands made of them are located within a distance of 10 to 100
mm from each other. Also in this case it is a planar structure embedded threads (the
threads are in one level) ie. as taut threads, net or bands. Monofilament threads are
stretched through a mould, either in parallel or in the form of strips or networks. In the
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case of strip they have a width of 5-25 mm and a thickness equal to that of a
monofilament thread, from which they are made. The document does not describe
neither how filaments are incorporated into the plate nor how to achieve appropriate
location embedded either in the course of the manufacturing process of panels or during
polymerization of polymethylmethacrylate (PMMA).

In addition EP 1119662 B1 (WO 00/20690 A1) describes the anti-noise panels made of
acrylic glass having an acrylic matrix includeing a monofilament thread for the purpose
of improving the antifragmentation properties. The maximum deviation is 1 mm or
more, preferably 5 mm from an imaginary straight line which runs through the end of
this thread. Polyamide or polypropylene threads can be inserted into the panel
transversely or parallel to the plane of the plate. Threads may be included so that they
are parallel to each other and run in one direction, but can run parallel to each other in
several directions. The diameter of the threads is between 0.2 and 2.0 mm, the distance
between adjacent threads could be in the range between 8 and 100 mm. One of the
embodiments show that the threads are inserted so that the cross-section displays wavy
arrangement of threads. Also in this case, threads are arranged in parallel and
substantially planar. The examples show that also in this case the threads are positioned
through the mould but in relaxed manner. |

Document EP1936035 refers to a protection Aglas SS PA6 panels on the basis of
polymethylmethacrylate (so called acrylic glass) with embedded reinforcing polymer
monofilament fibers in the form of a three-dimensional fiber entanglement, wherein the
reinforcing polymer monofilament fibers in a matrix of polyinethylmethacrylate is
included so that the fibers therein are oriented in all directions and distributed
apparently uniformly in all directions, so that they are apparently uniformly distributed
essentially throughout the entire cross-section of the panel i.e. throughout its entire
volume. These panels due to embedded reinforcing polymer monofilament fibers .
(reinforcement mesh) also have good anti-noise as well as anti-breakage and anti-
fragmentation properties.

Description of new invention

Method for panel manufacturing, in particular anti-noise, in particular safety panel, in
particular at least partially translucent, in particular transparent, as well as completely
non-transparent, solves the above mentioned technical problem in a way that the
reinforcing strings are positioned inside said panel means of two opposing spacers,
preferably double seals. Said method is comprised of several basic steps. First, a first
spacer is positioned onto a first base plate. Then, reinforcing strings are placed onto said
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first spacer. Then, a second spacer is placed on said reinforcing strings, and finally, a
second base plate is placed onto said second spacer. In such a way there is an
intermediate space formed between said first base plate and said second base plate. This
intermediate space is then filled with a filler, at least partially fluid and / or able to
creep. This filler is preferably selected from an acrylic binder, a prepolymer partially
polymerized MMA (methylmethacrylate), polymethylmethacrylate (PMMA), or a
mixture of other acrylic monomers. Said filler is capable of indoor and/or thermal
curing. Essential property of said filler is in that after said curing it forms appropriate
material for said panel, in particular anti-noise, in particular safety panel, in particular at
least partially translucent, in particular transparent, as well as completely non-
transparent, said material preferably polymethylmethacrylate (hereinafter referred to as
PMMA), but it may be also any material that is used for said panels. It is desirable if the
plate is transparent, translucent or at least partially translucent, and PMMA allows for
this, but it is not the only such material with such properties. After curing, preferably
hardening, both said base plates are removed, and if necessary, panel is trimmed to
desired dimensions, removing said spacers, preferably seals, in the process.

For the purposes of this application, the terms string, reinforcing string, fiber, cable,
wire and thread aer used interchangeably, but in any case such element describes
reinforcing element imbedded into said panel, in particular to improve safety and
mechanical properties of said panel.

For the purposes of this application, the term "plurality" is used for two or more pieces.
Thus, the term "plurality of the reinforcing strings" means that the reinforcing string is
comprised of at least two pieces.

Said spacers act as gaskets. However, in general, there can be separate gaskets erected
beyond, or in front of spacers.

Said spacer can be attached to respective base plate by means of an intermediate layer,
which can serve as an adhesive attaching said spacer to said respective base plate.

For the purposes of this application the term "reinforcing” means at least one
reinforcing string, preferably a plurality of strings that can be run in a substantially
parallel direction or may intersect at any angle. There may be a network of reinforcing
strings. Reinforcing strings can be of any material, but usually are made of polyamide
fiber, but may be made of steel, in the form of cables or wires, or may be of
combination of said materials (e.g. steel core with polyamide coating or similar).
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In the preferred embodiment, a method for panel manufacturing, in particular anti-noise,
in particular safety panel, in particular at least partially translucent, in particular
transparent, as well as completely non-transparent is described. This panel, in particular
safety panel is used particularly for anti-noise purposes, but also for other protective
purposes. Desirable are transparent or translucent, at least semi-transparent panels,
however, they may be also completely opaque (i.e. non-transparent or non-translucent)
panels. As already mentioned, these panels are reinforced with at least one
reinforcement string. This is usually a polyamide fiber, a monofilament, but can also be
a metal, such as steel wire or steel cable, or a coextruded filament. Reinforcement string
is fully submerged into the solidified filler throughout its length.

A method for panel manufacturing, in particular anti-noise, in particular safety panel, in
particular at least partially translucent, in particular transparent, as well as completely
non-transparent, said panel, in particular safety panel comprising at least one reinforcing
string (4) or plurality thereof, reinforcing string (4) or plurality thereof preferably in a
form of a thread, or wire, or cable, or a filament, reinforcing string (4) or plurality
thereof preferably a monofilament, said panel, in particular safety panel comprising
filler, preferably polymethylmethacrylate, said reinforcing string (4) extending along the
entire length of the filling material, is comprised of the following steps:
— arranging a first base plate (1), preferably substantially horizontally;
~ arranging onto said first base plate (1) a first spacer (2), preferably a gasket,
and more preferably PCV seal, said first spacer (2) having a thickness of at
least 4 mm, said first spacer (2) either in single piece or comprised of
plurality of pieces;
- arranging onto a support surface (3) of said first spacer (2) at least one of said
reinforcing string (4) or plurality thereof;
—  tensioning of said reinforcing string (4) or plurality thereof so that minimum
distance between said base plate (1) and said reinforcing string is at least 3
mm over the entire length of said reinforcing string (4) or plurality thereof,
preferably in such a way that maximum deflection of said reinforcing string
(4) or plurality thereof from the ideal line connecting both ends of said
reinforcing string (4) or plurality thereof above said first base plate (1) is 0,1
percent, for example 3 mm over a length of 3000 mm;
—  arranging onto said reinforcing string (4) or plurality thereof a second spacer
(5), said second spacer (5) having a thickness of at least 4 mm, said second
spacer (5) either in single piece or comprised of plurality of pieces;

— arranging onto a surface (6) of said second spacer (5) a second base plate (9);
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— filling so formed intermediate space between said first base plate (1) and said
second base plate (9) with a filler, wherein said filler is either homogeneous
or heterogeneous, at least partially fluid and / or able to creep;

—  curing, preferably hardening, of said filler, at least partially fluid and / or able
to creép, preferably polymerization of said filler, said filler preferably
polymethylmethacrylate;

- removing said first base plate (1) and said second base plate (9) with no
regard to the order of said removal of said base plates.

It should be stressed that it is not necessary that said filler is acrylic. It can be from other
material with desired properties such as polyamide, glass, it can be made of composite
material, it can be assembled from more than one layer of glass, or composite glass,
with intermediate space filled with fluid layer, such as adhesive. It can also be made of
composite material, or solid layer filled with fluid filler.

Said filler, at least partiaily fluid and / or able to creep is selected from the group
consisting of: a substantially liquid filler and/or filler capable of creep, preferably
selected from an acrylic binder, a prepolymer, partially polymerized MMA, a mixture of
acrylic monomers, in particular other than PMMA, said filler capable of hardening and /
or filling of the intermediate space between said first base plate (1) and said second base
plate (9), a composite material comprised of a layer of a substantially solid material
such as for example glass, the space between the individual layers of essentially solid
material - filled by essentiélly a liquid material nad/or a material capable of creep,
wherein at least one layer of such a liquid material and/or a material capable of creep is
considered liquid filler and/or filler capable of creep, and wherein each layer of said
liquid material and / or filler and / or material and / or filler capable of creep is
essentially of the same material and / or of different materials.

Method according to this invention optiohally comprises the further step of arranging
said first spacer (2) onto said base plate (1) so that between said first base plate (1) and
said spacer (2) a first intermediate layer (7), preferably adhesive, is arranged.

Method according to this invention optionally comprises the further step of arranging
said second base plate (9) onto the said surface of said second spacer (6) such that
between said surface of said second spacer (6) and said second base plate (9) a second
intermediate layer (8), preferably adhesive, is arranged.
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Method according to this invention optionally comprises insertion of two sided adhesive
means (13) preferably two sided adhesive tape between said first spacer (2) and said
second spacer (5). In this case the two sided adhesive means (13) preferably two sided
adhesive tape is positioned onto said support surface (3) of said first spacer (2), onto
this two sided adhesive means (13) preferably two sided adhesive tape said reinforcing
string (4) or plurality thereof is positioned, and onto said reinforcing string (4) or
plurality thereof said second spacer is positioned.

Said base plates may be made of any suitable material with appropriate stiffness and
material properties. The best results were obtained with glass plates which enable visual
inspection of filler material during its introduction into intermediate space between said
first base plate and said second base plate.

Said spacers are usually gaskets, preferably PVC gaskets. Their surface may be
corrugated, for better interconnection, or smooth, they may be of various forms such as
rectangular, square, round, full, or partially full. These gaskets substantially prevent
leakage and / or extruding of said filler after said filler has substantially filled said
intermediate space between said first base plate (1) and said second base plate (9) with
said filler and / or to substantially prevent ingress of water while said panel is
submerged, fully, or partially, in water pool.

Method according to this invention optionally comprises more than one reinforcing
string. The plurality of said reinforcing string (4) or plurality thereof are arranged so
that the parts of said reinforcing string (4) or plurality thereof either intersect with each
other or do not mutually intersect or in part intersect with each other and in the
remaining part do not mutually intersect.

In embodiment of this invention the position of said strings approximately equally
distant from either base plate (and resulting panel surface) can be achieved if said first
spacer (2) and said second spacer (5) are approximately of the same thickness, resulting
in said reinforcing strings (4), before filling of said intermediate space between said first
base plate (1) and said second base plate (9), approximately equally spaced from said
first base plate (1) and said second base plate (9).

After curing, preferably hardening, said panel can be cut to desired dimensions. By
cutting, the spacers and/or gaskets are cut off, and rectangular shape of said panel is
ensured if there are deformations due to unequal shrinking. Of course there is no need
for panels to be cut in rectangular fashion, other forms can be achieved such as round,
square, or any other desired form.
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Said gaskets are usually PVC gaskets, usually disposable.

Method according to this invention optionally comprises arranging of said reinforcing
string (4) or plurality thereof onto support surface (3) of said first spacer (2). Said
reinforcing string (4) or plurality thereof can be positioned onto said support surface (3)
each separately. But in order to make method faster said reinforcing string (4) or
plurality thereof can be first positioned into a frame (11). Said reinforcing string (4) or
plurality thereof can be threaded through openings of said frame (11). In particular, said
frame (11) is preferably larger than larger of said base plates (1, 9) and / or preferably of
such a size that said frame (11) substantially loosely rests onto said second base plate
(9). Arranging of at least one said reinforcing string (4) onto said support surface (3) of
said first spacer (2) is carried out so as to arrange said frame (11) onto said second base
plate (9), so that said reinforcing string (4) or plurality thereof is at least partially in
contact with said support surface (3) of said first spacer (2). In embodiment of this
invention said frame (11) is provided with slits, holes, or their equivalents (12), through
which said reinforcing string (4) or plurality thereof is threaded, so as to form a
network, wherein said network is comprised from sections of said reinforcing string (4)
or plurality thereof, said sections of said reinforcing string (4) or plurality thereof either
intersecting with each other, not intersecting with each other, or some of said sections of
said reinforcing string (4) or plurality thereof intersecting with remainder not
intersecting with each other. After threading of said reinforcing string (4) or plurality
thereof into said frame (11) has been completed, said frame (11) is arranged onto said
second base plate (9), so that said reinforcing string (4) or plurality thereof is at least
partially in contact with said support surface (3) of said first spacer (2). This step
enables faster assembly of panel according to this invention. After curing, preferably
hardening, of said filler, at least partially fluid and / or able to creep, said frame (11) is
removed, preferably in such a way that reinforcing string (4) or plurality thereof are cut
in a space formed between cured (hardened) panel and said frame (11), and said frame
(11) is then removed.

Said frame (11) is comprised of an upper part which is provided with slits, holes, or
their equivalents (12), and a lower part, comprising perimeter subframe (14). Said
perimeter subframe (14) can be positioned, preferably substantially loosely, either onto
a third base plate (10) during threading of said reinforcing string (4) or plurality thereof
or onto said second base plate (9) during performing of method according to this
invention. Of course, there is no need to use said third base plate (10), threading of said
reinforcing string (4) or plurality thereof can be achieved by different means such as
threading said reinforcing string (4) or plurality thereof into said frame (11) without any
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help, or by different set of spacers holding said frame (11) form, or any other way
achieving equivalent result of keeping frame (11) essentially in desired form while
tensioning said reinforcing string (4) or plurality thereof, said frame (11) usually liable
to some form of deformation.

Method according to this invention therefore optionally comprises step of said perimeter
subframe (14) is resting, preferably substantially loosely, on said third base plate (10),
and through said slits, holes, or their equivalents (12) said reinforcing string (4) or
plurality thereof is threaded, so as to form a network, wherein said network is
comprised from sections of said reinforcing string (4) or plurality thereof, said sections
of said reinforcing string (4) or plurality thereof either intersecting with each other, not
intersecting with each other, or some of said sections of said reinforcing string (4) or
plurality thereof intersecting with remainder not intersecting with each other.

Said frame (11) may can be made from single piece, or of several pieces that are
assembled in accordance with any one of the preceding claims. Said frame (11) is
preferably made of metal, but can be also made of different or other materials, such as
plastic materials with suitable mechanical properties so said frame (11) is suitably stiff
even after tensioning of said reinforcing string (4) or plurality thereof which has been
threaded into said frame (11).

Step of threading of said reinforcing string (4) or plurality thereof into said frame (11)
can be achieved by said frame (11) without said reinforcing string (4) or plurality
thereof positioning substantially loosely onto a third base plate (10) so said third base
plate (10) substantially limits bending, yielding or other form of deformation of said
frame (11). Then, reinforcing string (4) or plurality thereof is threaded into said frame
(11), and suitably tensioned. Then said frame (11) is removed from said third base plate
(10). Then said frame (11) with reinforcing string (4) or plurality thereof threaded into
said frame (11) is positioned over partially assembled device in accordance with this
description, said assembly comprised of said first base plate (1), and said spacer (2),
with or without first intermediate layer (7). Then, said frame (11) is lowered in direction
(H) toward said first base plate (1) until such time that said reinforcing string (4) or
plurality thereof comes into contact with said support surface (3) of said first spacer (2).
Then said second spacer (5) is positioned onto said reinforcing string (4) or plurality
thereof threaded into said frame (11), and said method is carried onward in accordance
with description herein.

According to this invention each of said spacers (2, 5) can be in single piece of
composed of plurality of pieces.
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According to this invention curing, preferably hardening, of said filler, at least partially
fluid and / or able to creep, preferably polymerization, can be carried out at least
partially in a water pool, said panel either fully, or partially submerged in water
comprised in said water pool. In this case said spacers (2, 5) serve as gaskets not only to
prevent extrusion of said filler, at least partially fluid and / or able to creep but also to
substantially prevent ingress of water into intermediate space as formed by said first
base plate (1) and said second base plate (9).

Method according to this invention optionally comprises further step of after curing,
preferably hardening, of said filler, at least partially fluid and / or able to creep,
preferably a polymerization, the further step of heat treatment of said panel is carried
out, in particular in order to improve the properties of said panel, particularly safety
features of said panel.

This invention also comprises panel, in particular anti-noise, in particular safety panel,
in particular at least partially translucent, in particular transparent, as well as completely
non-transparent, manufactured according to any one of the preceding claims.

Method according to this invention therefore enables arbitrary movement of said
reinforcing string (4) or plurality thereof away from surface of said panel according to
this invention toward the center, that is, away from the outer surfaces of the plates. In
addition to the anti-noise properties said panels according to this invention allow for a
protection in case of collisions. Reinforcing string (4) or plurality thereof, or in a
preferred embodiment a polyamide fiber, which are substantially horizontally and/or
vertically arranged in said panel in the event of a collision retain particles of PMMA or
other copolymers. that just do not fall off from the panels and do not make additional
material damage to the surroundings and persons, which are located in the vicinity of
the guard rails constructed of panels manufactured according to method subject of this
invention.

With the use of double PVC gaskets and the double-sided adhesive tape in accordance
to preferred embodiment said reinforcing string (4) or plurality thereof can be placed
anywhere across the depth of said panel according to invention, depending on the
thickness of PVC gaskets. Special corrugated PVC gaskets and the double-sided tape
prevent ingress of water, despite said reinforcing string (4) or plurality thereof located
between the two gaskets during the polymerization, which is carried out in the water
pool.
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Quality of safety prevention during collision is therefore no longer dependent on side of
said collision impact. Optimum deviation of said reinforcing string (4) or plurality
thereof toward the center plane of the intermediate space formed between said first base
plate (1) and said second base plate (9) enables said panel according to invention to be
hit from either side of said panel during collision between incoming items and said
panel.

A new way of producing said panels as presented herein in addition to simple and
reliable manufacturing also allows for full control over the displacement of reinforcing
string (4) or plurality thereof from either of base plates (1, 9). The controlled clearance
allows for prevention of possible errors occurring during polymerization, if reinforcing
string (4) or plurality thereof touch surface of said base plates (1, 9), while all other
reinforcing string (4) or plurality thereof are evenly and freely distributed away from
either of said base plates (1, 9) toward the interior of said panel.

In the field of manufacturing sound barriers of the panels, particularly the protective
novelty important, as the manufacturing process allows for control of the distance from
the middle of the reinforcement panel or the controlled deviation of the reinforcement of
the panel surfaces.

In one of the embodiments as a spacer specially corrugated PVC gasket in-combination
with a double-sided adhesive tape is used for sealing of said mould. Double-sided
adhesive tape can be replaced with double sided adhesive mass of acrylate copolymer
and monomer, and synthetic micro-spheres filler, which gives it a unique high elastic
properties. These allow corrugated gaskets to stick one to another and are essentially
waterproof. The elasticity of said solution allows to envelop reinforcing string (4) or
plurality thereof and allow for sealing. Each reinforcing string (4) or plurality thereof,
which enters from the outer side of the seal into the interior of the mould is namely a
potential opening through which the water in the water pool can enter into the
intermediate space formed by both base plates (1, 9) during polymerization

Particular embodiment

Below actual example of a panel manufactured in accordance with this invention is
presented.

1) Manufacture of the prepolymer:
By heating the monomers with added initiator radical polymerization is induced.
Mixture of monomers is heated until such time that the desired conversion of the
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polymer is achieved which is in the range between 15 to 20%. The first part of the
polymerization is carried out in the reactor. The reaction is stopped by cooling the
reaction mixture.

2) Preparation of reinforcements:

Pre-treated polyamide fibers are threaded into metal frame.

3) Preparation of PVC gaskets:

PVC gaskets are cut to the desired dimenston and glued on all four corners. Seals are
corrugated and of different dimensions. They vary in length, as well as the thickness.
Thickness of PVC gaskets depend on final thickness of panels produced. For the
production of a panel two sets of seals are needed, each set consisting of 4 gaskets,
which are then glued together in a rectangle. During the manufacture multiple cords are
attached to said gaskets to help with fixing of PVC gaskets to the glass during assembly
of said mould. Each set of PVC gaskets glued connections is taped over with EHB
(“Extra high bond”) tape to fill the cracks through which the water from water pool
could enter during polymerization into inside of said mould.

4) Assembly of the mould:

Assembly of said mould is performed on line for panel manufacturing. The first glass is
lifted using vacuum clamps and upper PVC gasket is set on it. Over PVC gasket the
metal frame with embedded taut monofilaments is positioned. The second PVC gasket
is set onto the second glass. The gasket is fixed onto said glass using cords which were
previously attached to said PVC gasket. After PVC gasket is set on the glass plate, two
sided adhesive tape is glued onto all four sides of PVC gasket. Said tape should be set
onto middle of said gasket and may not extend over said gasket toward interior of said
mould.

After two sided adhesive tape is set, the glass is moved using transport tables under
upper glass with PVC gasket and frame. The upper glass is lowered onto lower glass,
and PVC gaskets are glued with help of two sided tape. After the glass has been
lowered, the cords for fixing PVC gasket onto the glass are removed. Glass plates are
clamped together with special clamps. Only three sides of so assembled mould are
fixed.

5) Feeding the reaction mixture into the mould:

Prepolymer manufactured under point 1), above in the second stage UV stabilizers,
initiators, are added, and coloring of said panels is desired also pigments. After mixing
all of these additives, the reaction mixture is poured into a mould prepared as described
in point 4) above.

6) The polymerization in the water pool:

Polymerization of plates takes place in the water pool. When the moulds are filled, they
- are transferred into a water pool which is preheated to a certain temperature. The
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temperature and time of polymerization in the water will depend on the thickness of the
panel.

7) Post-polymerization:

After final polymerization plate is subjected a high temperature in an air furnace. With
exposure to high temperatures more complete polymerization of plates is allowed,
thereby their properties are improved.

Description of figures

Below, the invention is further described with help of figures, said figures forming part
of this patent application and presenting:

Figure 1 presents some phases of this method, denoted with Roman numerals from I to
IV. Figure shows first base plate (1), first spacer (2), support surface (3) of first spacer
(2), reinforcing string (4), second spacer (5), surface of second spacer (6).

Figure 2 shows cross sections of spacers, showing first spacer (2), second spacer (5).

Figure 2 show from (a) to (j) several variations of spacers. Figures 2(a) and 2(b) as well
as 2(e) to 2(j) show first spacer (2) engaged with second spacer (5) whereas figures 2(c)
and 2(d) show first spacer (2) disengaged from second spacer (5). There are several
options shown, from opposing surfaces being smooth, or corrugated, either in forms of
ridges or waves. Said spacers in cross section can be rectangular, or round, or flat, or
their combinations. Basically, the variations are presented aimed at increasing of sealing
after spacers have been put in contact, especially with added reinforcing string so this
combination essentially seals preventing either ingress of water from water pool during
curing or extrusion-of filler if in fluid form after said filler has been filled into
intermediate space formed by first base plate (1) and second base plate (9).

Figure 3 presents several phases of method according to this invention, denoted with
Roman numerals from I to V. Figure shows first base plate (1), first spacer (2), support -
surface (3) of first spacer (2), reinforcing string (4), second spacer (5), surface of second
spacer (6), first intermediate layer (7) between first base plate (1) and first spacer (2),
second intermediate layer (8) between second spacer (5) and second base plate (9),
second base plate (9).

Phases of method in figure 3 show arranging of first base plate (1) preferably essentially
horizontally which is followed by arranging of first intermediate layer (7) onto said first
base plate (1), then arranging of first spacer (2) preferably gasket, preferably PVC
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gasket, more preferably PVC gasket with corrugated support surface (3) onto first
intermediate layer (7), then arranging said reinforcing string (4) or plurality thereof onto
said support surface (3) of said first spacer (2), then arranging of second spacer (5),
preferably gasket, preferably PVC gasket, more preferably PVC gasket with corrugated
surface onto said reinforcing string (4) or plurality thereof. This is then followed by
arranging of second intermediate layer (8) onto surface (6) of second spacer (5), and
arranging of second base plate (9) on second intermediate layer (8).

Figure 4 shows top view of panel after curing (preferably, hardening, preferably
polymerization) with reinforcing string (4) or plurality thereof essentially transversal to
longer axis of said panel (Fig. 4(a)), with reinforcing string (4) or plurality thereof
essentially parallel to longer axis of said panel (Fig. 4(b)), with intersected reinforcing
string (4) or plurality thereof (web) (Fig. 4(c)). Figure 4 shows base plates (1, 9),
spacers (2, 5), direction of cuts after removal of said base plates (1, 9) (G-G), and
reinforcing string (4) or plurality thereof.

Figure 4 shows that after finished curing and removal of said base plates (1, 9) panels
manufactured in accordance with this invention can be cut to pre-set dimensions, and at
the same time remove spacers so panel without spacers remain whereby said reinforcing
string (4) or plurality thereof can be either parallel to each other ((a), (b)), or intersected

(c).

Figure 5 shows detail X of a frame (11), namely corner of frame (11) whereby said
frame (11) is positioned onto third base plate (10). Perimeter subframe (14) is also seen,
said perimeter subframe (14) enveloping said third base plate (10), preferably loosely.
In addition, slits, holes, or their equivalents (12) into said frame (11) are seen, said slits,

holes, or their equivalents (12) used for threading said reinforcing string (4) or plurality
thereof.

Figure 6 shows schematics of threading said reinforcing string (4) or plurality thereof.
Said thréading of said reinforcing string (4) or plurality thereof in accordance with this
figure starts at first end of said frame (11), and continues toward other end of said frame
(11) through each consecutive slit, hole, or its equivalent (12) so essentially parallel or
criss-cross pattern is formed from said reinforcing string (4) or plurality thereof. Said
frame (11) is positioned onto said third base plate (10) to essentially conserve shape.
Said reinforcing string (4) or plurality thereof is made appropriately taut either at each
threading through said slit, hole, or its equivalent (12) or at the end of threading. Said
reinforcing string (4) or plurality thereof at the end of threading makes either net made

of parallel strings, intersected strings, or partially parallel, partially intersected strings.
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Figure 7 shows arranging of said reinforcing string (4) or plurality thereof as threaded
into said frame (11) in form of a net formed by essentially parallel sections of said
reinforcing string (4) or plurality thereof onto assembly comprised of said second spacer
(5), and said second base plate (9) in direction H1, and then arranging of so arranged
assembly in direction H2 onto assembly comprised of first base plate (1), first spacer
(2). Figure 7 also shows two sided adhesive means (13) preferably two sided adhesive
tape arranged on said first spacer (2) which is optional, but useful in this particular
embodiment. Instead of two sided adhesive tape two sided adhesive mass can be used.
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A method for panel manufacturing, in particular anti-noise, in particular safety

panel, in particular at least partially translucent, in particular transparent, as well
as complétely non-transparent, said panel, in particular safety panel comprising
at least one reinforcing string (4) or plurality thereof, reinforcing string (4) or
plurality thereof preferably in a form of a thread, or wire, or cable, or a filament,
reinforcing string (4) or plurality thereof preferably a monofilament, said panel,
in particular safety panel comprising filler, preferably polymethylmethacrylate,
said reinforcing string (4) or plurality thereof extending along the entire length
of the filling material, said method comprising the following steps:

a.
b.

arranging a first base plate (1), preferably substantially horizontally;
arranging onto said first base plate (1) a first spacer (2), preferably a
gasket, and more preferably PCV seal, said first spacer (2) having a
thickness of at least 4 mm, said first spacer (2) either in single piece or
comprised of plurality of pieces;

arranging onto a support surface (3) of said first spacer (2) at least one of
said reinforcing string (4) or plurality thereof;

tensioning of said reinforcing string (4) or plurality thereof so that
minimum distance between said base plate (1) and said reinforcing string
is at least 3 mm over the entire length of said reinforcing string (4) or
plurality thereof, preferably in such a way that maximum deflection of
said reinforcing string (4) or plurality thereof from the ideal line
connecting both ends of said reinforcing string (4) or plurality thereof
above said first base plate (1) is 0,1 percent, for example 3 mm over a
length of 3000 mm:;

arranging onto said reinforcing string (4) or plurality thereof a second
spacer (5), said second spacer (5) having a thickness of at least 4 mm,
said second spacer (5) either in single piece or comprised of plurality of
pieces;

arranging onto a surface (6) of said second spacer (5) a second base plate
9);

filling so formed intermediate space between said first base plate (1) and
said second base plate (9) with a filler, wherein said filler is either
homogeneous or heterogeneous, at least partially fluid and / or able to
cfeep;

curing, preferably hardening, of said filler, at least partially fluid and / or
able to creep, preferably polymerization of said filler, said filler
preferably polymethylmethacrylate;
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. removing said first base plate (1) and said second base plate (9) with no
regard to the order of said removal of said base plates.

2. Method according to claim 1, characterized in that said filler, at least partially
fluid and / or able to creep is selected from the group consisting of: a
substantially liquid filler and/or filler capable of creep, preferably selected from
an acrylic binder, a prepolymer, partially polymerized MMA, a mixture of
acrylic monomers, in particular other than PMMA, said filler capable of
hardening and / or filling of the intermediate space between said first base plate
(1) and said second base plate (9), a composite material comprised of a layer of a
substantially solid material such as for example glass, the space between the
individual layers of essentially solid material filled by essentially a liquid
miaterial nad/or a material capable of creep, wherein at least one layer of such a
liquid material and/or a material capable of creep is considered liquid filler
and/or filler capable of creep, and wherein each layer of said liquid material and
/ or filler and / or material and / or filler capable of creep is essentially of the
same material and / or of different materials.

3. Method according to any one of the preceding claims, characterized in that it
comprises the further step of arranging said first spacer (2) onto said base plate
(1) so that between said first base plate (1) and said spacer (2) a first
intermediate layer (7), preferably adhesive, is arranged.

4. Method according to any one of the preceding claims, characterized in that it
comprises the further step of arranging said second base plate (9) onto the said
surface of said second spacer (6) such that between said surface of said second
spacer (6) and said second base plate (9) a second intermediate layer (8),
preferably adhesive, is arranged.

5. Method according to any one of the preceding claims, characterized in that said
first base plate (1) is made of glass, and further that said second base plate (9) is
made of glass

6. Method according to any one of the preceding claims, characterized in that two
sided adhesive means (13) preferably two sided adhesive tape is inserted
between said first spacer (2) and said second spacer (5).

7. Method according to any one of the preceding claims, characterized in that said
spacer is a gasket, preferably PVC gasket, said gasket to substantially prevent
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leakage and / or extruding of said filler after said filler has substantially filled
said intermediate space between said first base plate (1) and said second base
plate (9) with said filler and / or to substantially prevent ingress of water while
said panel is submerged, fully, or partially, in water pool.

Method according to any one of the preceding claims, characterized in that the
plurality of said reinforcing string (4) or plurality thereof is arranged so that the
parts of said reinforcing string (4) or plurality thereof, either intersect with each
other or do not mutually intersect or in part intersect with each other and in the
remaining part do not mutually intersect.

Method according to any one of the preceding claims, characterized in that said
first spacer (2) and said second spacer (5) are approximately of the same
thickness, resulting in said reinforcing string (4) or plurality thereof, before
filling of said intermediate space between said first base plate (1) and said
second base plate (9), approximately equally spaced from said first base plate (1)
and said second base plate (9).

Method according to any one of the preceding claims, characterized in that the
step of arranging of at least one of said reinforcing string (4) or plurality thereof
onto said support surface (3) of said first spacer (2) is carried out by means of a
frame (11), wherein said reinforcing string (4 ) or plurality thereof is arranged by
help of said frame (11), preferably rectangular, wherein said frame (11) is
preferably comprised of perimeter subframe (14), said frame (11) preferably
larger than larger of said base plates (1, 9) and / or preferably of such a size that
said frame (11) substantially loosely rests onto said second base plate (9), and
the arranging of at least one said reinforcing string (4) or plurality thereof onto
said support surface (3) of said first spacer (2) is carried out so as to arrange said
frame (11) onto said second base plate (9), so that said reinforcing string (4) or
plurality thereof is at least partially in contact with said support surface (3) of
said first spacer (2).

. Method according to any one of the preceding claims, characterized in that the

step of tensioning of said reinforcing string (4) or plurality thereof is performed
so that said frame (1 1‘) is provided with slits, holes, or their equivalents (12),
through which said reinforcing string (4) or plurality thereof is threaded, so as to
form a network, wherein said network is comprised from sections of said
reinforcing string (4) or plurality thereof, said sections of said reinforcing string
(4) or plurality thereof either intersecting with each other, not intersecting with
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each other, or some of said sections of said reinforcing string (4) or plurality
thereof intersecting with remainder not intersecting with each other.

Method according to claim 11, characterized in that during step of threading of
said reinforcing string (4) or plurality thereof into said frame (11) said frame
(11) is positioned substantially loosely onto a third base plate (10), preferably so

~ that said perimeter subframe (14) is resting, preferably substantially loosely on

13.

14.

15.

16.

17.

said third base plate (10), and through said slits, holes, or their equivalents (12)
said reinforcing string (4) or plurality thereof is threaded, so as to form a
network, wherein said network is comprised from sections of said reinforcing
string (4) or plurality thereof, said sections of said reinforcing string (4) or
plurality thereof either intersecting with each other, not intersecting with each
other, or some of said sections of said reinforcing string (4) or plurality thereof
intersecting with remainder not intersecting with each other.

Method according to any one of the preceding claims, characterized in that said
frame (11) can be made from single piece, or of several pieces that are
assembled in accordance with any one of the preceding claims.

Method according to any one of the preceding claims, characterized in that the
curing, preferably hardening, of said filler, at least partially fluid and / or able to
creep, preferably polymerization, is carried out at least partially in a water pool,
said panel either fully, or partially submerged in water comprised in said water
pool.

Method according to any one of the preceding claims, characterized in that after
curing, preferably hardening, of said filler, at least partially fluid and / or able to
creep, preferably a polyiner’ization, the further step of heat treatment of said
panel is carried out, in particular in order to improve the properties of said panel,
particularly safety features of said panel.

Method according to any one of the preceding claims, characterized in that said
panel is cut to desired dimensions along a desired line (G-G), or plurality
thereof.

Panel, in particular anti-noise, in particular safety panel, in particular at least
partially translucent, in particular transparent, as well as completely non-
transparent, manufactured according to any one of the preceding claims.
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AMENDED CLAIMS
received by the International Bureau
on 17 January 2017 (17.01.2016)

1. A method for panel manufacturing, in particular anti-noise, in particular safety
panel, in particular at least partially translucent, in particular transparent, as well
as completely non-transparent, said panel, in particular safety panel comprising at
least one reinforcing string (4) or plurality thereof, reinforcing string (4) or
plurality thereof , said reinforcing string (4) in a form of a thread, or wire, or
cable, or a filament, or a monofilament, said panel, in particular safety panel
comprising filler, preferably polymethylmethacrylate, said reinforcing string (4)
or plurality thereof extending along the entire length of the filling material, said
method comprising the following steps:

a. arranging a first base plate (1), preferably substantially horizontally;

b. arranging onto said first base plate (1) a first spacer (2), preferably a
gasket, and more preferably PCV seal, said first spacer (2) having a
thickness of at least 4 mm, said first spacer (2) either in single piece or
comprised of plurality of pieces;

c. arranging onto a support surface (3) of said first spacer (2) at least one of
said reinforcing string (4) or plurality thereof

characterized in that said step of arranging of at least one of said reinforcing string

(4) or plurality thereof onto said support surface (3) of said first spacer (2) is

carried out by means of a frame (11), wherein said reinforcing string (4 ) or

plurality thereof is arranged by means of said frame (11).

2. Method according to claim 1, characterized by that it comprises further steps of:
d. tensioning of said reinforcing string (4) or plurality thereof so that
minimum distance between said base plate (1) and said reinforcing string
is at least 3 mm over the entire length of said reinforcing string (4) or
plurality thereof, preferably in such a way that maximum deflection of said
reinforcing string (4) or plurality thereof from the ideal line connecting
both ends of said reinforcing string (4) or plurality thereof above said first
base plate (1) is 0,1 percent, for example 3 mm over a length of 3000 mm;
e. arranging onto said reinforcing string (4) or plurality thereof a second
spacer (5), said second spacer (5) having a thickness of at least 4 mm, said
second spacer (5) either in single piece or comprised of plurality of pieces;

f. arranging onto a surface (6) of said second spacer (5) a second base plate
;
g filling so formed intermediate space between said first base plate (1) and

said second base plate (9) with a filler, wherein said filler is either
homogeneous or heterogeneous, at least partially fluid and / or able to

creep;
h. curing, of said filler, at least partially fluid and / or able to creep;
i. removing said first base plate (1) and said second base plate (9) with no

regard to the order of said removal of said base plates.

3. Method according to claim 1, characterized in that said filler, at least partially
fluid and / or able to creep is selected from the group consisting of: a substantially

AMENDED SHEET (ARTICLE 19)
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liquid filler and/or filler capable of creep, preferably selected from an acrylic
binder, a prepolymer, partially polymerized MMA, a mixture of acrylic
monomers, in particular other than PMMA, said filler capable of hardening and /
or filling of the intermediate space between said first base plate (1) and said
second base plate (9), a composite material comprised of a layer of a substantially
solid material such as for example glass, the space between the individual layers
of essentially solid material filled by essentially a liquid material nad/or a material
capable of creep, wherein at least one layer of such a liquid material and/or a
material capable of creep is considered liquid filler and/or filler capable of creep,
and wherein each layer of said liquid material and / or filler and / or material and
/ or filler capable of creep is essentially of the same material and / or of different
materials.

4. Method according to any one of the preceding claims, characterized in that it
comprises the further step of arranging said first spacer (2) onto said base plate
(1) so that between said first base plate (1) and said spacer (2) a first intermediate
layer (7), preferably adhesive, is arranged.

5. Method according to any one of the preceding claims, characterized in that it
comprises the further step of arranging said second base plate (9) onto the said
surface of said second spacer (6) such that between said surface of said second
spacer (6) and said second base plate (9) a second intermediate layer (8),
preferably adhesive, is arranged.

6. Method according to any one of the preceding claims, characterized in that said
first base plate (1) is made of glass, and further that said second base plate (9) is
made of glass

7. Method according to any one of the preceding claims, characterized in that two
sided adhesive means (13) preferably two sided adhesive tape is inserted between
said first spacer (2) and said second spacer (5).

8. Method according to any one of the preceding claims, characterized in that said
spacer is a gasket, preferably PVC gasket, said gasket to substantially prevent
leakage and / or extruding of said filler after said filler has substantially filled said
intermediate space between said first base plate (1) and said second base plate (9)
with said filler and / or to substantially prevent ingress of water while said panel
is submerged, fully, or partially, in water pool.

9. Method according to any one of the preceding claims, characterized in that the
plurality of said reinforcing string (4) or plurality thereof is arranged so that the
parts of said reinforcing string (4) or plurality thereof, either intersect with each
other or do not mutually intersect or in part intersect with each other and in the
remaining part do not mutually intersect.

10. Method according to any one of the preceding claims, characterized in that said

first spacer (2) and said second spacer (5) are approximately of the same thickness,
resulting in said reinforcing string (4) or plurality thereof, before filling of said

AMENDED SHEET (ARTICLE 19)
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intermediate space between said first base plate (1) and said second base plate (9),
approximately equally spaced from said first base plate (1) and said second base
plate (9).

11. Method according to any one of the preceding claims, characterized in that said
frame (11) is comprised of perimeter subframe (14), said frame (11) is larger
than larger of said base plates (1, 9) and / or of such a size that said frame (11)
substantially loosely rests onto said second base plate (9), and the arranging of at
least one said reinforcing string (4) or plurality thereof onto said support surface
(3) of said first spacer (2) is carried out so as to arrange said frame (11) onto said
second base plate (9), so that said reinforcing string (4) or plurality thereof is at
least partially in contact with said support surface (3) of said first spacer (2).

12. Method according to any one of the preceding claims, characterized in that the
step of tensioning of said reinforcing string (4) or plurality thereof is performed
so that said frame (11) is provided with slits, holes, or their equivalents (12),
through which said reinforcing string (4) or plurality thereof is threaded, so as to
form a network, wherein said network is comprised from sections of said
reinforcing string (4) or plurality thereof, said sections of said reinforcing string
(4) or plurality thereof either intersecting with each other, not intersecting with
each other, or some of said sections of said reinforcing string (4) or plurality
thereof intersecting with remainder not intersecting with each other.

13. Method according to claim 11, characterized in that during step of threading of
said reinforcing string (4) or plurality thereof into said frame (11) said frame (11)
is positioned substantially loosely onto a third base plate (10), so that said
perimeter subframe (14) is resting, preferably substantially loosely on said third
base plate (10), and through said slits, holes, or their equivalents (12) said
reinforcing string (4) or plurality thereof is threaded, so as to form a network,
wherein said network is comprised from sections of said reinforcing string (4) or
plurality thereof, said sections of said reinforcing string (4) or plurality thereof
either intersecting with each other, not intersecting with each other, or some of
said sections of said reinforcing string (4) or plurality thereof intersecting with
remainder not intersecting with each other.

14. Method according to any one of the preceding claims, characterized in that said
frame (11) can be made from single piece, or of several pieces that are assembled
in accordance with any one of the preceding claims.

15. Method according to any one of the preceding claims, characterized in that the
curing of said filler, at least partially fluid and / or able to creep is carried out at
least partially in a water pool, said panel either fully, or partially submerged in
water comprised in said water pool.

16. Method according to any one of the preceding claims, characterized in that after
curing of said filler, at least partially fluid and / or able to creep, the further step
of heat treatment of said panel is carried out, in particular in order to improve the
properties of said panel, particularly safety features of said panel.

AMENDED SHEET (ARTICLE 19)
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17. Method according to any one of the preceding claims, characterized in that said
panel is cut to desired dimensions along a desired line (G-G), or plurality thereof.

18. Panel, in particular anti-noise, in particular safety panel, in particular at least
partially translucent, in particular transparent, as well as completely non-
transparent, manufactured according to any one of the preceding claims.

19. A panel, in particular anti-noise, in particular safety panel, in particular at least
partially translucent, in particular transparent, as well as completely non-
transparent, characterized in that said panel comprises at least one reinforcing
string (4) or plurality thereof, reinforcing string (4) or plurality thereof, said
reinforcing string (4) in a form of a thread, or wire, or cable, or a filament, or a
monofilament, said panel comprising filler, preferably polymethylmethacrylate,
said reinforcing string (4) or plurality thereof extending along the entire length of
the filling material, said panel further comprising:

a. a first base plate (1), preferably substantially horizontally;

b. a first spacer (2) arranged onto said first base plate (1) namely a gasket,
preferably PCV seal, said first spacer (2) having a thickness of at least 4
mm, said first spacer (2) either in single piece or comprised of plurality of

pieces;

c. at least one of said reinforcing string (4) or plurality thereof arranged onto
a support surface (3) of said first spacer (2);

d. said reinforcing string (4) or plurality thereof tensioned in such a way that

minimum distance between said base plate (1) and said reinforcing string
is at least 3 mm over the entire length of said reinforcing string (4) or
plurality thereof, preferably in such a way that maximum deflection of said
reinforcing string (4) or plurality thereof from the ideal line connecting
both ends of said reinforcing string (4) or plurality thereof above said first
base plate (1) is 0,1 percent, for example 3 mm over a length of 3000 mm;
e. a second spacer (5) arranged onto said reinforcing string (4) or plurality
thereof, said second spacer (5) having a thickness of at least 4 mm, said
second spacer (5) either in single piece or comprised of plurality of pieces;

f. a second base plate (9) arranged onto a surface (6) of said second spacer
)
g a filler filling so formed intermediate space between said first base plate

(1) and said second base plate (9), said filler is either homogeneous or
heterogeneous, at least partially fluid and / or able to creep.

AMENDED SHEET (ARTICLE 19)
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