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(54) LIGHT MASK TYPE OPTICAL DEVICE

(57) A light mask type optical device, that includes
an optical element (10). The optical element (10) is
formed by a light inlet face (100), a light outlet face (101)
opposite to the light inlet face (100), and a plurality of
grating structures (11) of micro meter (mm) scale dis-
posed on the light outlet face (101). The grating structures
(11) includes a first slant face (111), a second slant face
(112), and a plane surface (113) between the first slant

face (111) and the second slant face (112). In application,
a direct downward light (21) emitted by a light source (20)
is reflected by the first slant face (111) and the second
slant face (112), to form a circulating light (22) in the
grating structure, and that is combined with the direct
downward light (21) to output from the light outlet face
(101) in achieving reduced glare and increased lumen in
application.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an optical de-
vice capable of reducing glare, and in particular to a light
mask type optical device capable of reducing glare while
increasing lumen.

THE PRIOR ARTS

[0002] The conventional light fixture tends to produce
strong glare, since the lights emitted from a small area
of a light source (such as light bulb, light tube, or LED)
are dazzling. To redress this problem, the conventional
light fixture utilizes grating structure to shield the point
light source from the human eye to reduce glare. How-
ever, in utilizing grating structure, low intensity glare still
remains.
[0003] Further, in order to overcome the shortcomings
mentioned above, presently on the market, a light mask
structure capable of reducing glare is available. For this
type of light mask structure, the coating of a layer of light
blocking powder is applied onto the light mask, to prevent
glare from happening. Though, this type of structure may
reduce the glare produced, but it may diminish the lumi-
nance of light significantly.
[0004] Therefore, presently, the design and perform-
ance of optical device is not quite satisfactory, and it
leaves much room for improvement.

SUMMARY OF THE INVENTION

[0005] In view of the problems and drawbacks of the
prior art, the present invention provides a light mask type
optical device capable of reducing glare while increasing
lumen.
[0006] The major objective of the present invention is
to provide a light mask type optical device, that includes
an optical element made of transparent plastic material,
and it includes: a smooth light inlet face; a smooth light
outlet face opposite to the light inlet face; and a plurality
of grating structures of micro meter (mm) scale, disposed
on the light outlet face. Each of the grating structures
includes a first slant face, a second slant face, and a
plane surface located between the first slant face and
the second slant face, to form into an inverted trapezoid.
Wherein, in application, light is emitted from a light source
right above the light inlet face, a part of the light is output
from the light outlet face, while the other part of the light
is reflected by the first slant face and the second slant
face, to form into a circulating light in the grating structure,
and that is combined with the direct downward light, to
impinge onto the light outlet face. As such, the incident
light is enhanced by the sideway light, to be concentrated
to the center of the light outlet face, in achieving reduced

glare and increased lumen in application.
[0007] Further scope of the applicability of the present
invention will become apparent from the detailed descrip-
tions given hereinafter. However, it should be understood
that the detailed descriptions and specific examples,
while indicating preferred embodiments of the present
invention, are given by way of illustration only, since var-
ious changes and modifications within the spirit and
scope of the present invention will become apparent to
those skilled in the art from the detailed descriptions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The related drawings in connection with the de-
tailed descriptions of the present invention to be made
later are described briefly as follows, in which:

Fig. 1 is a perspective view of a light mask type optical
device according to an embodiment of the present
invention;
Fig. 2 is a top view of a light mask type optical device
according to an embodiment of the present inven-
tion;
Fig. 3 is a cross section view of a light mask type
optical device according to an embodiment of the
present invention;
Fig. 4 is a cross section view of a light mask type
optical device in an application according to an em-
bodiment of the present invention;
Fig. 5 is a cross section view of a light mask type
optical device in another application according to an
embodiment of the present invention;
Fig. 6 is a top view of a light mask type optical device
according to another embodiment of the present in-
vention; and
Fig. 7 is a cross section view of a light mask type
optical device according to a further embodiment of
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0009] The purpose, construction, features, functions
and advantages of the present invention can be appre-
ciated and understood more thoroughly through the fol-
lowing detailed descriptions with reference to the at-
tached drawings.
[0010] Firstly, refer to Fig. 1 for a perspective view of
a light mask type optical device according to an embod-
iment of the present invention. As shown in Fig. 1, the
light mask type optical device includes an optical element
10, made of transparent plastic material having transmit-
tance of over 60%, and is formed by injection molding or
extrusion molding. Wherein, the transparent plastic ma-
terial is Polystyrene (PS), Polycarbonate (PC), Polypro-
pylene (PP.), or acrylic.
[0011] Next, refer to Figs. 2 and 3 respectively for a
top view of a light mask type optical device according to
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an embodiment of the present invention; and a cross sec-
tion view of a light mask type optical device according to
an embodiment of the present invention. As shown in
Figs. 2 and 3, the optical element 10 includes: a smooth
light inlet face 100, a smooth light outlet face 101 opposite
to the light inlet face 100, and a plurality of grating struc-
tures 11 of micro meter (mm) scale, disposed on the light
outlet face 100. On the light inlet face 100 opposite the
grating structures 11 is formed an indent portion 1001,
while each of the grating structures 11 includes a first
slant face 111, a second slant face 112, and a plane
surface 113 located between the first slant face 111 and
the second slant face 112, to form into an inverted trap-
ezoid. The light inlet face 100 and the light outlet face
101 are both Anti Glaring (AG) Atomized faces, to shield
the light source such as light bulb, light tube, and LED
lamp behind the optical element 10.
[0012] As shown in Fig. 3, the grating structure 11 of
mm scale is formed having the following parameters: a
first width W1 for the width of the plane surface 113 being
0.15 mm -0.85 mm, a second width W2 for the width of
the grating structure 11 being 1 mm - 3 mm; the first
height H1 for the height of the grating structures 11 being
0.35 mm -1.05 mm; while the second height H2 for the
height of the indent portion 1001 being 0.02 mm -0.08
mm.
[0013] Then, refer to Fig. 4 for a cross section view of
a light mask type optical device in application according
to an embodiment of the present invention. As shown in
Fig. 4, in application, light is emitted from a light source
20 above the light inlet face 100. A part of the light is
output from the light outlet face 101, while the other part
of the light is reflected by the first slant face 111 of the
grating structure 11 to form into a circulating light 22, and
that is in turn reflected by the second slant face 112, to
travel back to the light source 20. Then, the circulating
light 22 is combined with a direct downward light 21, to
repeat the steps mentioned above, and finally output from
the light outlet face 101.
[0014] Also, refer again to Fig. 4, in application, the
light ejected from the light inlet face 100 having transmit-
tance of 30%to 55%, the light ejected from the light outlet
face 101 having transmittance of 80%to 100%, while the
rest of the lights are circulated in the grating structure 11.
In this way, the scattered lights are gathered and con-
centrated into the circulating light 22 through multi reflec-
tions, to combine with the direct downward light 21. As
such incident light is enhanced by the sideway light, to
be concentrated to the center of the light outlet face 101,
in achieving increased lumen by 10%, while reducing
glares significantly. Further, in order to achieve light cir-
culation in grating structure 11, the angle θ between the
first slant face 111 and the second slant face 112 can be
set from 70 to 100 degrees.
[0015] Subsequently, refer to Fig. 5 for a cross section
view of a light mask type optical device in another appli-
cation according to an embodiment of the present inven-
tion. As shown in Fig. 5, the light source 20 is placed at

a side of the optical element 10, so that light is incident
from that side of the optical element 10. As such, the light
travels through a light guidance plate 30, to be converted
into the direct downward light 21, to incident onto the light
inlet face 100. The light guidance plate 30 can be made
of Polystyrene (PS), Polycarbonate (PC), Polypropylene
(PP.), or acrylic.
[0016] Then, refer to Fig. 6 for a top view of a light mask
type optical device according to another embodiment of
the present invention. As shown in Fig. 6, gratings of the
grating structure are of a tetragon (refer to Fig. 2) or a
hexagon shape.
[0017] Finally, refer to Fig. 7 for a cross section view
of a light mask type optical device according to a further
embodiment of the present invention. As shown in Fig.
7, the light inlet face 100 of the optical element 10 can
be a plane surface, and not having the indent portion
1001 as shown in Fig. 3.
[0018] The above detailed description of the preferred
embodiment is intended to describe more clearly the
characteristics and spirit of the present invention. How-
ever, the preferred embodiments disclosed above are
not intended to be any restrictions to the scope of the
present invention. Conversely, its purpose is to include
the various changes and equivalent arrangements which
are within the scope of the appended claims.

Claims

1. A light mask type optical device, comprising:

an optical element (10), made of transparent
plastic material, and it includes:

a light inlet face (100);
a light outlet face (101) opposite to the light
inlet face (100); and
a plurality of grating structures (11) of micro
meter (mm) scale, disposed on the light out-
let face (101), each of the grating structures
(11) includes a first slant face (111), a sec-
ond slant face (112), and a plane surface
(113) located between the first slant face
(111) and the second slant face (112), to
form into an inverted trapezoid;

wherein, in application, light is emitted from a
light source (20) right above the light inlet face
(100), a part of the light is output from the light
outlet face (101), while the other part of the light
is reflected by the first slant face (111) and the
second slant face (112) to form into a circulating
light (22), and that is combined with a direct
downward light (21), to impinge onto the light
outlet face (101), as such an incident light is en-
hanced by a sideway light, and to be concen-
trated to a center of the light outlet face (101),
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in achieving reduced glare and increased lu-
men.

2. The light mask type optical device as claimed in claim
1, wherein the optical element (10) is formed by plas-
tic material of transmittance over 60%, and is
pressed into shape or ejected into shape.

3. The light mask type optical device as claimed in claim
1, wherein an angle formed by the first slant face
(111) and the second slant face (112) is between 70
to 100 degrees.

4. The light mask type optical device as claimed in claim
1, wherein the grating structure of mm scale is formed
having the following parameters: a first width W1 for
a width of the plane surface (113) being 0.15 mm
-0.85 mm, a second width W2 for the width of the
grating structure 11 being 1 mm - 3 mm; the first
height H1 for a height of the grating structures (11)
being 0.35 mm -1.05 mm; while the second height
H2 for the height of the indent portion (1001) being
0.02 mm -0.08 mm.

5. The light mask type optical device as claimed in claim
1, wherein the light inlet face (100) is of a plane sur-
face (113), or an arc structure having an indent op-
posite the grating structures (11).

6. The light mask type optical device as claimed in claim
4, wherein gratings of the grating structures (11) are
of a tetragon or a hexagon shape.

7. The light mask type optical device as claimed in claim
1, wherein light is transmitted out of the light inlet
face (100) with transmission of 30%-50%.

8. The light mask type optical device as claimed in claim
1, wherein light is transmitted out of the light outlet
face (101) with transmission of 80%-100%.

9. The light mask type optical device as claimed in claim
1, wherein the light inlet face (100) and the light outlet
face (101) are both anti-glare atomized surfaces, to
shield a light tube behind the optical element (10).

10. The light mask type optical device as claimed in claim
1, wherein light is incident from a side of the optical
element (10), and it travels through a light guidance
plate (30) made of transparent plastic material, to be
transformed into the direct downward light (21) and
is incident onto the light inlet face (100).

Amended claims in accordance with Rule 137(2)
EPC.

1. A light mask type optical device, comprising:

an optical element (10), made of transparent
plastic material, and it includes:

a light inlet face (100);
a light outlet face (101) opposite to the light
inlet face (100); and
a plurality of grating structures (11) of micro
meter (mm) scale, disposed on the light out-
let face (101), each of the grating structures
(11) includes a first slant face (111), a sec-
ond slant face (112), and a plane surface
(113) located between the first slant face
(111) and the second slant face (112), to
form into an inverted trapezoid, character-
ized in that an angle formed by the first slant
face (111) and the second slant face (112)
is between 70 to 100 degrees and that the
grating structure of mm scale is formed hav-
ing the following parameters: a first width
W1 for a width of the plane surface (113)
having a value out of the interval of 0.15 mm
to 0.85 mm, a second width W2 for the width
of the grating structure (11) having a value
out of the interval of 1 mm to 3 mm; the first
height H1 for a height of the grating struc-
tures (11) having a value out of the interval
of 0.35 mm to 1.05 mm; while the second
height H2 for the height of the indent portion
(1001) having a value out of the interval of
0.02 mm to 0.08 mm;

wherein, when in application, light is emitted
from a light source (20) right above the light inlet
face (100), a part of the light is output from the
light outlet face (101), while the other part of the
light is reflected by the first slant face (111) and
the second slant face (112) to form into a circu-
lating light (22), and that is combined with a di-
rect downward light (21), to impinge onto the
light outlet face (101), as such an incident light
is enhanced by a sideway light, and to be con-
centrated to a center of the light outlet face (101),
in achieving reduced glare and increased lu-
men.

2. The light mask type optical device as claimed in claim
1, wherein the optical element (10) is formed by plas-
tic material of transmittance over 60%, and is
pressed into shape or ejected into shape.

3. The light mask type optical device as claimed in claim
1, wherein the light inlet face (100) is of a plane sur-
face (113), or an arc structure having an indent op-
posite the grating structures (11).

4. The light mask type optical device as claimed in claim
1, wherein gratings of the grating structures (11) are
of a tetragon or a hexagon shape.
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5. The light mask type optical device as claimed in claim
1, wherein light is transmitted out of the light inlet
face (100) with transmission of 30%-50%.

6. The light mask type optical device as claimed in claim
1, wherein light is transmitted out of the light outlet
face (101) with transmission of 80%100%.

7. The light mask type optical device as claimed in claim
1, wherein the light inlet face (100) and the light outlet
face (101) are both anti-glare atomized surfaces, to
shield a light tube behind the optical element (10).

8. The light mask type optical device as claimed in claim
1, wherein light is incident from a side of the optical
element (10), and it travels through a light guidance
plate (30) made of transparent plastic material, to be
transformed into the direct downward light (21) and
is incident onto the light inlet face (100).
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