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1. 

TRANSPARENT DISK WITH MIRRORED 
SURFACE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is the National Stage of PCT/EP2012/ 
050684 filed on Jan. 18, 2012, which claims priority under 
35 U.S.C. S 119 of Austrian Application No. A 68/2011 filed 
on Jan. 18, 2011, the disclosure of which is incorporated by 
reference. The international application under PCOT article 
21(2) was not published in English. 
The invention relates to a disk made of glass or plastic, 

suitable for allowing a view through it, on which mirrored 
Surface patterns are provided for advertising purposes. 
From the state of the art, it is known to apply mirrored 

Surface coatings onto optical disks such as eyeglass lenses 
made of glass or plastic. These mirrored surface coatings are 
achieved by means of vapor deposition of interference 
coatings in a vacuum. Increased interference can occur by 
means of the selection of the thickness of the vapor-depos 
ited interference coating and of the vapor-deposited mate 
rial, thereby bringing about a mirror effect. Different reflec 
tion colors can be achieved by means of different thicknesses 
of the interference coatings. 

For various application sectors, particularly advertising, it 
is desirable to provide mirrored surfaces with patterns, 
symbols, writing, and the like. In this connection, these 
arrangements are Supposed to have only a slight influence on 
the view through them, while the mirror effect allows the 
desired pattern to be clearly recognized on the mirrored side. 

Application sectors are, for example, Sunglasses, eye 
glasses, protective glasses, shields on helmets, protective 
helmets, protective goggles, disks, and films of all types, 
which are situated in the face region in front of the eyes. In 
this way, advertising, for example, can be shown even in this 
region in front of the eyes, and this can be of interest 
particularly for advertising on TV and in movies, for 
example in sports events. 

Examples for metallic mirrored surface materials are lead, 
Zinc, silver, gold, or aluminum. These are materials that have 
a higher refraction and deflect the beam of light more 
strongly than the material of the disk. The mirrored surface 
material can be covered by a transparent protective coating. 

Disks made of glass or plastic, Suitable for allowing a 
view through them, are known from AT 505 720 B1, which 
have adjacent regions with different mirrored surface colors 
or mirrored Surface intensities on their side facing away 
from the eyes, forming one or more pattern Surfaces. In this 
connection, the term “facing away from the eyes” refers to 
that side of the disk that faces away from the eyes of the 
wearer. The pattern Surfaces of the mirrored regions make it 
possible to represent any desired mirrored patterns on the 
disk, which are visible from the side of the disk facing away 
from the eyes, in other words particularly by a viewer. 
One problem of these disks consists in that the wearer 

perceives the applied mirrored regions to be disruptive when 
looking through the disk. Even the application of a tinted 
coating or an anti-reflective coating on the side of the disk 
facing the eyes, as proposed in AT 505 720 B1, does not 
provide a complete remedy in this regard. Use of Such disks 
is therefore problematic in applications critical to safety. 

Accordingly, the technical task of the present invention 
consists in creating an improved disk with mirrored regions, 
in which the mirrored regions are clearly recognizable from 
the side facing away from the eyes, on the one hand, and on 
the other hand, no disruptions of the view through it are 
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2 
present on the side facing the eyes. It should be possible to 
produce the disk in easy and simple manner, and it should 
particularly be suitable for applications critical to safety. 

This technical task is accomplished, according to the 
invention, in that the disk is structured as a composite of 
multiple individual disks, whereby one or more mirrored 
regions is/are provided on each of the individual disks. 
The wearer of the disk, who is situated on the side of the 

disk facing the eyes, looks through the composite and 
therefore through all the mirrored regions. The observer, 
who is situated on the side of the disk facing away from the 
eyes, however, notices only the mirrored region applied to 
the side of the outermost individual disk facing away from 
the eyes. The wearer and the observer therefore see different 
patterns: The wearer sees a Superimposition of all the 
mirrored regions, the observer sees only the outermost 
mirrored region. In that a mirrored region is provided on one 
of the inside individual disks, which region is a negative 
image of the mirrored region applied to the outermost 
individual disk, the result is achieved that the wearer notices 
practically no inhomogeneities when looking through them. 
In this way, the Stated task according to the invention is 
accomplished. 

According to the invention, it is provided that the mir 
rored regions of the individual disks do not overlap, and that 
their combined surfaces cover the entire viewing surface of 
the disk. In particular, the disk can be structured as a 
composite of a first individual disk with a first mirrored 
region and a second individual disk with a second mirrored 
region, whereby the second mirrored region is the negative 
image of the first mirrored region. 

In this connection, a copy of the region, in each instance, 
that is enlarged, reduced in size, distorted, or also identical, 
is understood to be an image. In particular, it can be provided 
that the mirrored regions of the individual disks, in each 
instance, overlap at least in certain regions, so that the 
combination of the mirrored regions covers the entire view 
ing Surface even when looking at it from the side. An overlap 
region of 1% to 5%, preferably 2% can be provided in this 
regard. In this connection, the larger region can be provided 
on the side facing the eyes or on the side facing away from 
the eyes, depending on the application sector. 

Furthermore, it can be provided that the mirrored regions 
are situated on the sides of the individual disks facing away 
from the eyes, in each instance. At least one of the individual 
disks can have a whole-area mirrored Surface coating or 
anti-reflective coating on one side. Accordingly, at least one 
of the individual disks can also have a whole-area mirrored 
Surface coating or anti-reflective coating on its side facing 
the eyes. 

According to the invention, it is provided that the indi 
vidual disks are glued, melted, or cemented to one another. 
Furthermore, it can be provided, according to the invention, 
that the mirrored regions differ from or contrast with the 
individual disks in terms of their mirrored surface color 
and/or mirrored surface intensity. 
The adhesive used can particularly be selected in such a 

manner that it is resistant to UV radiation and to heat 
variations. 
The individual disks can have whole-area mirrored sur 

face coatings on their sides facing the eyes, the intensity of 
which coatings preferably amounts to maximally 50% of the 
intensity of the mirrored surface of the mirrored regions. 

Furthermore, it can be provided that the individual disks 
are tinted and/or have a tinted coating under the mirrored 
regions. Such a tinted coating particularly has the advantage 
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that the mirrored surface shows better (reflects better) in 
comparison with a non-tinted disk. 
One or more of the mirrored Surface coatings, anti 

reflective coatings, or tinted coatings can furthermore con 
tain fluorescent substances to improve the mirror effect. 

In particular, the first individual disk can have a first 
mirrored region with 70% intensity on its side facing away 
from the eyes and a whole-area anti-reflective coating on its 
side facing the eyes, and the second individual disk can have 
a second mirrored region with 70% intensity on its side 
facing away from the eyes and a whole-area mirrored 
surface coating with 70% intensity on its side facing the 
eyes. 
The invention also covers a method for the production of 

mirrored disks made of glass or plastic, which comprises the 
following steps: 

application of a mask to the Surface of a first individual 
disk facing away from the eyes; 

application of a mirrored Surface coating to the side of the 
first individual disk facing away from the eyes; 

removal of the mask; 
if necessary, repetition of the last three steps with other 

masks; 
if necessary, application of a whole-area anti-reflective 

coating to the side of the first individual disk facing the 
eyes; 

application of a mask to the Surface of a second individual 
disk facing away from the eyes; 

application of a mirrored Surface coating to the Surface of 
the second individual disk facing away from the eyes; 

removal of the mask; 
if necessary, repetition of the last three steps: 
if necessary, application of a whole-area mirrored surface 

coating to the side of the second individual disk facing 
the eyes; 

connection of the first individual disk and the second 
individual disk by means of gluing, melting, or cement 
ing. 

If necessary, one or more tinted coatings can be applied 
before application of the mirrored Surface coatings or anti 
reflective coatings. 

Further characteristics according to the invention can be 
derived from the description, the drawings, and the claims. 
The invention will now be described in greater detail, 

using exemplary embodiments, in the following figures. 
These show: 

FIG.1: a schematic three-dimensional view of an embodi 
ment of the disk according to the invention; 

FIG. 2a-2b: a schematic cross-section through the 
embodiment according to the invention from FIG. 1; 

FIG. 3: a schematic top view of the two individual disks 
of an embodiment of the disk according to the invention; 

FIG. 4: a schematic cross-section through the individual 
disks according to the invention from FIG. 3; 

FIG. 5a-5b: a schematic flow chart of an embodiment of 
the method according to the invention. 

FIG. 1 shows a schematic three-dimensional view of an 
embodiment of the disk 1 according to the invention. A 
mirrored surface pattern 2, for example a logo or an adver 
tising message, is formed on the side 13 of the disk 1 facing 
away from the eyes, by means of a mirrored region 5. The 
disk 1 comprises a first individual disk 3 and a second 
individual disk 4, whereby the two disks are connected with 
one another as a composite, for example glued, welded, or 
cemented. 

FIG. 2a shows the disk 1 from FIG. 1 along the section 
line II-II. The disk 1 comprises a first individual disk 3 and 
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4 
a second individual disk 4, which form a composite with one 
another. A first mirrored region 5 is formed on the side 13 of 
the first individual disk 3 facing away from the eyes. A 
second mirrored region 6 is also situated on the side of the 
second individual disk 4 facing away from the eyes. A 
wearer of the disk 1 is situated on the side 12 of the second 
individual disk 4 facing the eyes, and looks through the two 
individual disks 3, 4. He therefore notices both mirrored 
regions 5, 6. An observer of the disk 1 is situated on the side 
13 of the first individual disk 3 facing away from the eyes, 
and only notices the first mirrored region 5. 

FIG. 2b: shows the exemplary embodiment according to 
the invention from FIG. 2a, whereby an overlap region 14 is 
provided between the first mirrored region 5 and the second 
mirrored region 6. In this case, the entire viewing Surface of 
the disk is covered by the mirrored regions 5 and 6 even 
when looking at the disk from a slightly inclined angle. 

FIG. 3 shows a schematic top view of the two individual 
disks 3, 4 of an embodiment of the disk 1 according to the 
invention. In this case, the mirrored regions 5 and 6 are 
structured in Such a manner that their combination precisely 
results in the viewing surface of the disk 1. In other words, 
the second mirrored region 6 is the negative of the first 
mirrored region 5. Of course, more than two individual disks 
can also be provided, whereby the superimposition of all the 
mirrored regions results in the viewing Surface of the disk. 

FIG. 4 shows a schematic cross-section through the 
individual disks 3, 4 according to the invention from FIG. 3, 
whereby the individual disks are separated for reasons of 
better comprehensibility. The first individual disk 3 has a 
first mirrored region 5 on its side 13 facing away from the 
eyes, and an anti-reflective coating 8 on its side 12 facing the 
eyes. The second individual disk 4 also has a second 
mirrored region 6 on its side 13 facing away from the eyes, 
and a tinted coating 9 on its side 12 facing the eyes. 

FIGS. 5a and 5b show a schematic flow chart of an 
embodiment of the method according to the invention. FIG. 
5a shows the application of a mask 11 to the surface of a first 
individual disk 3 facing away from the eyes, application of 
a first mirrored surface coating 7 to the side of the first 
individual disk 3 facing away from the eyes; removal of the 
mask; and application of a whole-area anti-reflective coating 
8 to the side of the first individual disk facing the eyes. 

FIG. 5b shows the application of a mask 11 to the surface 
of a second individual disk 4 facing away from the eyes; 
application of a second mirrored surface coating 7 to the 
Surface of the second individual disk 4 facing away from the 
eyes; removal of the mask 11; and application of a whole 
area mirrored surface coating 7 to the side of the second 
individual disk 4 facing the eyes. 
The last method step, that of connecting the first indi 

vidual disk 3 with the second individual disk 4, by means of 
gluing, melting, or cementing, is not shown in this figure. 

REFERENCE SYMBOL LIST 

1 disk 
2 mirrored coating pattern 
3 first individual disk 
4 second individual disk 
5 first mirrored region 
6 second mirrored region 
7 mirrored surface coating 
8 anti-reflective coating 
9 tinted coating 
10 fluorescent substances 
11 mask 



US 9,494,806 B2 
5 

12 side facing the eyes/wearer side 
13 side facing away from the eyes/observer side 
14 overlap region 
The invention claimed is: 
1. A composite of multiple disks made of glass or plastic, 

suitable for allowing a view through the disk, on which 
mirrored surface patterns are provided, wherein the com 
posite consists of first and second individual disks, the first 
individual disk including a first reflective mirrored region 
and the second individual disk including a second reflective 
mirrored region, 

wherein the second reflective mirrored region is a nega 
tive image of the first reflective mirrored region, 

wherein the composite is mounted in eyeglasses, 
wherein the first individual disk has the first reflective 

mirrored region on its side facing away from eyes of a 
person wearing the eyeglasses, 

wherein the first individual disk has a whole-area anti 
reflective coating on its side facing the eyes of the 
person wearing the eyeglasses, and 

wherein the second individual disk has the second reflec 
tive mirrored region on its side facing away from the 
eyes of the person wearing the eyeglasses. 

2. The composite according to claim 1, wherein the 
reflective mirrored regions of the two individual disks do not 
overlap each other, and wherein a surface of all of the 
reflective mirrored regions combined covers an entire view 
ing surface of the disk. 

3. The composite according to claim 1, wherein the 
reflective mirrored regions are situated on the sides of the 
individual disks facing away from eyes of a person wearing 
eyeglasses which comprise the disk. 

4. The composite according to claim 1, wherein at least 
one of the individual disks has a whole-area anti-reflective 
coating on one side. 

5. The composite according to claim 1, wherein the 
composite is mounted in eyeglasses and wherein at least one 
of the individual disks has a whole-area anti-reflective 
coating on its side facing eyes of a person wearing the 
eyeglasses. 

6. The composite according to claim 1, wherein the 
individual disks are glued, melted, or cemented to one 
another. 

7. The composite according to claim 1, wherein the 
reflective mirrored region of a first individual disk differs 
from the reflective mirrored region of a second individual 
disk in terms of their mirrored surface color and/or mirrored 
surface intensity. 

8. The composite according to claim 1, wherein the 
composite is mounted in eyeglasses and wherein the indi 
vidual disks have whole-area mirrored surface coatings on 
their sides facing eyes of a person wearing the eyeglasses, 
the whole-area mirrored surface coatings having a maximum 
of 50% of an intensity of the mirrored surface of the 
mirrored regions. 

9. The composite according to claim 1, wherein the 
individual disks are tinted and/or provided with a tinted 
coating on a side having the reflective mirrored regions 
thereon. 
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10. The composite according to claim 1, wherein the disks 

have one or more of mirrored surface coatings, anti-reflec 
tive coatings or tinted coatings. 

11. The composite according to claim 1, wherein the 
reflective mirrored regions of the individual disks overlap in 
a region amounting to 1% to 5% of a total viewing surface. 

12. The composite according to claim 1, wherein the first 
reflective mirrored region covers less than an entire first 
cross-section of the first individual disk, wherein a remain 
ing portion of the first cross-section of the first individual 
disk consists of a non-reflective region, wherein the second 
reflective mirrored region covers less than an entire first 
cross-section of the second individual disk, and wherein a 
remaining portion of the first cross-section of the second 
individual disk consists of a non-reflective region. 

13. A method for the production of a composite disk made 
of glass or plastic, wherein the method comprises the 
following steps: 

a. application of a mask to a first surface of a first 
individual disk; 

b. application of a reflective mirrored surface coating to 
the first surface of the first individual disk; 

... removal of the mask: 
d. application of a whole-area anti-reflective coating to a 

second surface of the first individual disk, the second 
Surface being disposed opposite from the first surface: 

e. application of a mask to a first surface of a second 
individual disk; 

f. application of a reflective mirrored surface coating to 
the first surface of a second individual disk; 

... removal of the mask: 

... application of a whole-area mirrored surface coating to 
a second surface of the second individual disk, the 
second surface being disposed opposite from the first 
surface; and 

i. connection of the first individual disk and the second 
individual disk via gluing, melting, or cementing: 

wherein the composite consists of the first and second 
individual disks, the first individual disk including a 
first reflective mirrored region and the second indi 
vidual disk including a second reflective mirrored 
region, 

wherein the second reflective mirrored region is a nega 
tive image of the first reflective mirrored region, 

wherein the composite is mounted in eyeglasses, 
wherein the first individual disk has the first reflective 

mirrored region on its side facing away from eyes of a 
person wearing the eyeglasses, 

wherein the first individual disk has a whole-area anti 
reflective coating on its side facing the eyes of the 
person wearing the eyeglasses, and 

wherein the second individual disk has the second reflec 
tive mirrored region on its side facing away from the 
eyes of the person wearing the eyeglasses. 

14. The method according to claim 13, wherein one or 
more tinted coatings is/are applied before application of the 
reflective mirrored surface coatings or anti-reflective coat 
1ngS. 
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