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Decorative glass having metal plate with stained glass appearance and its production method

Theinvention is a method for processing a metal

plate (1) in order to obtain a stained glass pattern from
the said metal plate, which is applied between glass
plates, the method comprising the process steps of cut-
ting the said metal plate with laser in order to provide the
desired pattern, following the said laser cutting operation,
if present, rounding the corner parts with a smoothing
operation and removing the burrs left from the laser cut-

ting operation, abrading (sanding) the surface of the said
metal plate by appropriate surface abrasive chemical for
metal material, and staining the said metal plate, of which
the surface is roughened, in the desired colors according
to the pattern. Furthermore, by making the metal plate
have rounded edges and rough surfaces with these proc-
ess steps, the stain applied to the metal plate can be
made permanent and long-lasting.
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Description
The Related Art

[0001] The present invention relates to a method for
obtaining patterns named stained glass, which can be
applied between at least two or more plate like glasses
with products such as door or window glasses made of
glass material in plate form used in order to accomplish
various functionalities on interior and exterior walls of all
kinds of places, and relates to a product of this method.
[0002] The presentinvention particularly relates to pro-
duction of the said stained glass patterns by being ob-
tained through a number of methods, in which plates
made of metal materials are put through a number of
operations.

Prior Art

[0003] Goods and materials, especially doors, win-
dows and knick knackeries made of glass materials are
produced for various purposes. In order to provide these
goods and materials with advantages in terms of deco-
rativeness and functionality, various processes are per-
formed on glass materials. This is most frequently done
with the methods of processing the own pattern of the
glass or obtaining patterns by painting its surface. There-
fore the stained glass method, which is performed by
forming patterns on the glass by painting it, is the most
frequently used method. However, glasses stained and
made patterned with this method have significant risks
in terms of safety. Patent document no TR 2006/02446,
named "Colored opaque glass production" can be given
as an example to these products. The invention; is the
method of painting of sintered or mattified glasses, and
it is characterized in that; it relates to re-adhering of
particles, which are detached from the glass surface, due
to the distortion liquid or separation of them, and during
the said adhering or separation, the distortion liquid,
which is applied before or after the coloring agent, enter-
ing between the glass main body and the detached and
re-stuck or separated particle together with the coloring
agent and being transformed into permanent form, and
the said painting process being made automatically in
machine for single or multiple glasses, independent of
the size.

[0004] Another document found in the literature is the
patentwith file no TR 2004 02966. The said patent relates
to "The method of figuring glass with fabric". With this
method developed, patterned fabrics can be used in
glass decoration. Special printed fabric is placed be-
tween two glasses, two-sided tape is adhered at 4 sides
ofthe first glass, and the fabric is stretched over the glass
smoothly. Tin foil at three sides of the two sided tape is
ripped off and the second glass is adhered over the first
one. Laminated liquid is poured from the open side be-
tween the two glasses. The un-ripped side of the two
sided tape is ripped off and the two glasses are adhered
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to each other. Air bubbles between the two glasses are
removed by vacuum. Glasses are properly left to dry. In
the product developed with this method, since no gap is
provided between glass plates, thermal insulation can
not be provided. Moreover, in case of leaking of air
through glass plates, the combining adhesive and the
fabric can absorb moisture and separate from the glass
surfaces. This situation especially leads to appearance
problems because of material deformation such as de-
composition of the fabric.

[0005] Asisknown, standard glasses with the purpose
of general usage have a frangible material structure. Be-
sides, using very high strength glass in the said places
is a quite expensive application. For providing a tiny bit
solution to this problem, in the prior art, while staining is
performed between glasses without the need of any op-
eration or distortion on own surface of the glass, stained
glass canalso be obtained by using plates, which is made
of metal or its derivative materials, and which can be
stained into the desired color and be shaped according
to the desired pattern. Metal has a stronger and less frag-
ile structure than glass. Therefore, since a metal layer
found over a glass surface would be visually more deter-
rent and functionally more durable, the security problem
would be slightly solved. However, right along with this,
new problems occur. Metal is a material, which can easily
corrode when it contacts with water or moisture. Its form-
ing can be more difficult than formation of a pattern in
the desired geometry with a paint applied on glass. Fur-
thermore, it is a difficult problem to provide the stability
of the metal between the said glasses without being de-
formed for a long time.

[0006] As a result of the investigations, no novelty or
improvement is found in the literature and the prior art
for solving the said problems.

[0007] As a result, the need for products, which are
durable and long-lasting, which are provided by obtaining
the stained glass patterns, that provide decorativeness
between glass surfaces, by putting metal plates through
a number of processes by a number of methods, and
which eliminate the said disadvantages, and inadequacy
of existing solutions have necessitated development in
the related art.

Purpose of the Invention

[0008] From the known status of the art, the present
invention relates to a method for obtaining metal plates
with stained glass appearance, which provide decora-
tiveness and various functionalities between glass sur-
faces, by putting these through a number of operations
by a number of methods in order to make them more
durable and long-lasting, and relates to a product of this
method.

[0009] The purpose ofthe inventionis to provide a dec-
orative glass embodiment by putting metal plates, which
are placed between or on the glass surfaces, through
operations such as giving shape / providing pattern,
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smoothing, sanding and staining in order to make them
more durable and long-lasting.

[0010] Another purpose of the invention provide a
product made of sintered glass, which is deterrent for
people having the purpose of burglary, and more secure
for user for protecting the place by using a material be-
tween the said glasses such as metal, which is stronger
and has lower fragility.

[0011] Furthermore, the high cost of the high-strength
glasses, which are difficult to break, and used with a sim-
ilar purpose as another way of providing security, are
reduced with this method and financial saving opportunity
is provided for the user by presenting an alternative and
cheaper application.

[0012] Another purpose of the invention is to provide
thermal insulation by placement of the metal plates with
stained glass appearances among the many of the at
least two glass plates in a way that a certain gap would
be left between them.

[0013] By means of the invention, thanks to the proc-
esses of cutting the metal plate with laser while the metal
material is being made ready for use, sanding operation
applied on the metal surface, and straightening of the
corners of the metal by smoothing operation, the said
metal plate has the patterned appearance and becomes
more durable against various chemical and physical de-
formations. These operations bring about many advan-
tages, such as endurance against chemical and physical
deformations, which are;

¢ Purpose of the invention via cutting by laser,

In serial production, providing production with the
same quality in large quantities, minimum roughness
in the piece and burr-free cutting, zero deformation
in material, production without mould, low cost and
ease of working, ability to perforate with very diam-
eters, more economical process than production
with  machining, and providing prevention of
smashed or crushed parts of the materials,
Providing placement and cutting of a certain number
of a single piece or more than one different pieces
on a plate with a certain size, provided that the thick-
ness of the pieces would be equal.

¢ Purpose of the invention via smoothing (surface
straightening) operation,
By means of the smoothing operation with the de-
sired geometry; sharp corners and burrs atthe edges
ofthe metal sheetresulting from the cutting operation
are removed by cutting and straightening. Thanks to
the smoothing of the sharp corners and burrs on the
material before entering into sanding process, a bet-
terand more suitable surface is obtained for staining.
If these sharp corners are not removed, they cause
detachment of the stain after staining or cause that
particular surface area retain less stain. In time this
causes the material corrode from that point.
Moreover, metal plates having sharp corners have
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higher risk of cracking and deformation during trans-
portation and mounting operations. Therefore, fol-
lowing cutting with laser, and before sanding, solu-
tion of the said problems is provided with the help of
mechanical equipment by performing smoothing of
all of the sharp corners and burrs resulting from the
cutting operation.

*  Purpose of the invention via sanding process,
The purpose is to provide convenient adaptation and
consistency of the stain onto the surface it is applied
and also provide its persistency at that surface. No
matter how quality the stain applied on metal surface
would be, if the surface smoothness is not adequate,
application of stain will be insufficient. Before stain-
ing, surface has to be cleared from oil, rust, particles,
wetness or moisture, or any kind of material that
would shield adsorption of the stain to the surface.
Because, the stain would provide shielding in order
to separate metal and oxygen or moisture from each
other. In order to provide a long-lasting shielding, the
stain has to adsorb well onto surface. The stain ad-
hering on the foreign substance found on the surface
would later come away with that substance and leave
metal unprotected.

By means of the sanding process, the primary pur-
pose is to uncover the self of the metal by removal
ofthe rustand corrosion, which are visible or invisible
in micronized dimensions, found on the metal sur-
face. Different sanding abrasives are used for differ-
ent metal structure and manufactures according to
the sector it is used.

The purpose of the sanding process is to completely
clean the metal on which the stain would be applied,
and forming of pores and roughness which would
provide the stain adsorb on the metal surface. If you
consider applying stain on a regular glass surface,
since the friction of the glass surface is so low, the
stain applied would leave the surface in a very short
time. Sanding process provides roughness such as
the roughness on the abrasive paper. Adhering of
the stain applied on the metal surface via any chem-
ical reaction is not possible. As in the glass surface
example, the stain applied contacts with the surface,
and if an appropriate roughness is not found on the
surface, the stain would scale off in a short time after
it is dried due to various chemical and physical de-
formations. Complete adhering of the stain applied
on the surface is possible as a result of a mechanical
adhering. In order to provide complete adhering, sur-
face roughness, in other words, sanding made with
an appropriate abrasive is a must. Non-metallicabra-
sives are used as a measure especially for materials
that are stainless and aluminum.

[0014] In order to achieve the above said purposes,
the present invention is a method for processing metal
plate in order to obtain stained glass pattern from the



5 EP 2 319 709 A1 6

said metal plate, which is applied between or on the
glasses in plate form, and it is characterized in that; it
comprises the process steps of cutting the said metal
plate with laser in order to provide the desired pattern,
following the said laser cutting operation, if present,
rounding the corner parts with smoothing operation and
removing the burrs left from laser cutting operation,
abrading (sanding) the surface of the said metal plate by
appropriate surface abrasive chemical for metal material,
and staining the said metal plate, of which the surface is
roughened, in the desired colors according to the pattern.
[0015] In order to achieve the above said purposes,
the present invention is a metal plate placed between at
least two glasses, which are configured with certain dis-
tance gaps at inner and outer sides, and it is character-
ized in that, it comprises edges with radius and sanded
(rough) surface on all over the patterned surface.
[0016] Ina preferred application of the invention; metal
plate comprises paint film on the said sanded rough sur-
face.

[0017] The structural and characteristics features of
theinvention and all advantages will be understood better
in detailed descriptions with the figures given below and
with reference to the figures, and therefore, the assess-
ment should be made taking into account the said figures
and detailed explanations.

Brief Description of the Figures
[0018]

Figure -1: is the two dimensional front view of the
final product having stained glass application be-
tween the glasses.

Figure -1a: is the cross sectional view of the BB-line
given in Figure 1.

Figure -1b: is the detail A taken from Figure 1 and it
is the two dimensional front view.

Figure -1c: is the detail C taken from Figure 1 and it
is a perspective front view.

Figure -2: is the two dimensional front view of the
metal plate, on which the process steps of the meth-
ods of the invention are applied, following its shaping
with laser cutting.

Figure -3: is a view of a sectional part of the said
metal plate, which has sharp corners and surface
burrs following cutting by laser.

Figure -3a: is the smoothed view of the metal plate
shown in Figure-3.

Figure -3b: is the view of the sanding of the surface
of smoothed metal plate.
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Figure -3c: is the view of formation of paint film by
staining of the sanded surface.

Figure -4: is the view of the surface stained final state
of metal plate shown in Figure-3c.

Reference Numbers
[0019]

1. Metal plate

10. Edge with radius

11. Sanded rough surface
12. Paint film

13. Tab

2. Inner glass

3. Outer glass

4. Connection bracket

5. Protective frame

I. Formation of pattern by cutting with laser

Il. Smoothing operation; Providing radius to
edge parts, burr cleaning

lll. Surface abrasion (Sanding)

IV. Staining

Detailed Description of the Invention

[0020] Inthis detailed description, the pattern obtained
by decorative metal sheet cutting in metal plate (1) form
between two glasses (2, 3) and method of production,
which are the subject of the invention, are only explained
for better understanding of the subject and without form-
ing a limiting effect on the invention.

[0021] In Figure -1, the two dimensional front view of
the final product having metal plate (1) obtained with the
method of the invention and inner and outer glasses (2,
3) is given. The metal plate (1), which will be placed be-
tween the said double glasses (2, 3), are fixed onto a
connection bracket (4) in this part by being inserted
through the channels (not shown in figure) formed on the
said connection bracket (4). Besides, the said connection
bracket (4) is in a form such that it would surround the
said metal plate (1). Moreover, the said connection brack-
et (4) also has protective frame (5) which surrounds it
from its outer parts.

[0022] Figure -1 a: is the cross sectional view of the B-
B-line given in Figure 1. In this figure, the said double
glasses (2, 3) placed with certain distances to each other,
between these, the section of the metal profile (1) in the
form of the pattern provided to it, the section of the con-
nection bracket (4) on which the metal profile (1) is fixed,
and at outer part of that, the section of the protective
frame (5) are shown.

[0023] Figure -1b: is the detail A taken from Figure 1
and it is the two dimensional front view. The said metal
plate (1) is fixed to the said connection bracket (4) by the
tabs (13) formed as projections from its own edge parts
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or by being attached to it in a compatible shape with the
form of its own edge.

[0024] Figure -1c: is the detail C taken from Figure 1
and it is a perspective front view. From the figure given,
the structures and locations of the components shown in
Figure 1a can be seen clearly.

[0025] In the light of the figures given, the detailed de-
scription of the invention with its process steps are given
below in order. By application of these process steps to
the metal plate (1) in the form of a planar metal sheet,
the stained glass metal plate (1), which has the patterns
placed in the final product shown in Figure 1, and which
can be in various colors, is obtained.

I. Formation of pattern by cutting with laser;

[0026] The desired pattern is first formed on computer
by CAD/CAM. Afterwards it is transferred to a CNC ma-
chine and cutting of the metal plate (1), which is in the
form of a planar metal sheet, is performed with laser. In
Figure -2, the two dimensional front view of the planar
metal plate (1) after formation of pattern by cutting with
laser (1) is shown.

II. Smoothing process: Providing radius to edge parts
and burr cleaning;

[0027] After formation of pattern on the metal plate (1)
by cutting wit laser (), as it can be seen from Figure -3,
surfaces with sharp corners and having surface burrs are
formed. In Figure -3a, the smoothed view of the part of
the metal plate (1) shown in figure-3 is given. With the
smoothing operation, the sharp edges left at the corners
and the burrs are removed and edge with radius (10) are
formed.

lll. Surface abrasion (Sanding) Process;

[0028] In Figure -3b, the view of the sanding by spray-
ing a metal abrasive chemical on the surface of smoothed
metal plate is shown. With this operation, sanded rough
surfaces (11) are obtained on the surfaces of the metal
plate (1) that will be stained.

IV. Staining Process;

[0029] In Figure-3c, the view of formation of paint film
(12) by staining of the sanded surface is given. Sanded
rough surfaces (11) can be stained in the desired color
with opaque or transparent stains. In Figure 4, the state
of the surface of metal plate (1) shown in Figure-3c and
the paint film (12) which are combined with staining are
shown after the process. The surface of the metal plate
(1) is stained, and for final product, a metal plate (1) with
stained glass pattern is obtained.

[0030] In this way, formation of stained glass pattern
on the metal plate (1) and staining of this pattern in the
desired way is provided. Both of the smoothing and sand-
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ing processes (ll, 1ll) are very important steps for con-
venient adsorption of paint film (12) on the metal plate
surface (1) and remaining there for a long time without
being deformed. The metal plate (1), on which the above
said process steps applied, is ready for being attached
between the double glasses (2, 3). It is fixed to the con-
nection bracket (4), found between the double glass (2,
3), from inner part.

[0031] The products obtained in this way with the glass
embodiment having metal plate (1) with stained glass
appearance can be produced in suitable forms for usage
in various places for various purposes such as, especial-
ly, window glasses, doors and ornaments.

[0032] The protection area of this application has been
specified under claims and cannot be limited to the de-
scriptions only given as sampling above. Itis obvious that
aperson skilled in the related art can apply the innovation
disclosed by this invention into similar purposed other
areas by means of changing the parts in form and using
similar structures. Therefore, it is also clear that such
embodiments lack of innovation criteria.

Claims

1. Theinvention is a method for processing metal plate
(1) in order to obtain stained glass pattern from the
said metal plate (1), which is applied between or on
the glasses in planar plate form (2, 3), and it is char-
acterized in that; it comprises the process steps of;

- cutting the said metal plate (1) with laser (l) in
order to provide the desired pattern,

- following the said laser cutting operation (1), if
present, rounding the corner parts with smooth-
ing operation (lI) and removing the burrs (Il) left
from laser cutting operation (l),

- abrading (sanding) (lll) the surface of the said
metal plate (1) by appropriate surface abrasive
chemical convenient for metal material, and

- staining (1V) the said metal plate (1), of which
the surface is roughened, in the desired colors
according to the pattern.

2. The invention is a metal plate (1) placed on a glass
surface (2) or between at least two glasses (2, 3),
which are configured with certain distance gaps at
innerand outer sides, and itis characterized in that;
it comprises edges with radius (10) and sanded
(rough) surface (11) on all over the patterned surface
of the said metal plate (1).

3. A metal plate (1) with stained glass appearance ac-
cording to Claim 2, and it is characterized in that;
in order to provide color characteristics of the stained
glass, it comprises paint film (12) on the said sanded
rough surface (11).
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