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(57) Abstract: The present invention relates
to a rear projection screen (1) for allowing an
observer to view an image at a front side by
receiving light projected at a rear side. The rear
projection screen comprises a transparent plate
(3); an optical sheet (8; 8°) which is hot-pressed
on a rear surface of the transparent plate (3) and
includes a plurality of fine prisms (5; 5°) formed
from side to side and parallel to one another to
refract the light and guide the refracted light to
the front side, each fine prism protruding to the
rear side; a diffusion film (20) which is bonded
to a front surface of the transparent plate (3) and
including a transparent film (2) and diffusion
layers (6) formed on front and rear surfaces
of the transparent film to omni directionally
disperse and diffuse the light refracted through
the optical sheet (8; 87); and light-shielding
printed layers (4) which are formed on an
upper surface of the diffusion layer (6) to be
horizontally parallel to one another and face
portions between the fine prisms (5; 5°) of the
optical sheet (8; 8). According to the rear
projection screen of the present invention so
configured, there is no reflected image on a
surface on the side of an observer even under
a bright environment such as the presence of
sunlight, and a extremely precise color image
with a high black level can be obtained. Further,

a large-sized screen with less light loss can be manufactured at a low cost by first refracting light emitted from a projector through a

fine prism optical sheet and then diffusing the refracted light.
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Description

REAR PROJECTION SCREEN
Technical Field

[1] The present invention relates to a rear projection screen, and more particularly, to a
rear projection screen in which an image from a projector is transferred from a rear
surface thereof and refracted through an optical sheet with fine prisms formed thereon,
and then diffused on a diffusion layer of an optical film formed on a front surface
thereof to enable an observer to view the image through the front surface.

[2]

Background Art

[3] A projection screen is widely used for displaying a projection image from a
projector and the like. Such a projection screen includes a transmissive rear projection
screen and a reflective projection screen. This projection screen requires the following
two significant factors. First, there should be little surface reflection of external light
(sunlight or surrounding light) at an observer side such that a surface reflection image
is not created. Second, a black level should be secured such that a high contrast ratio
can be obtained.

[4] The present invention is directed to a transmissive projection screen for displaying a
projection image from a projector onto an inner surface of a show window or glass
window. That is, an image from the projector is projected onto a rear surface of the
screen. This type of screen has been put to practical use as a transmissive rear
projection screen for displaying a notice, an advertisement, image information, etc.
thereon.

[5] However, there is a problem in the conventional rear projection screen in that an
observer cannot view the image against the strength of external light or a reflection
image formed on a glass window surface and the projection image seen from the
observer side comes to be an unclear image with weak contrast, under bright light such
as sunlight.

[6] The conventional rear projection screen is a multiple sheet screen comprising a light
diffusion facing a projector and a fine prism optical sheet for refracting light from the
projector toward the front of the rear projection screen. In the rear projection screen,
ink with a light-shielding characteristic has been printed on upper surfaces of fine
prisms to overcome contrast reduction caused by the external light. However, it is
difficult to manufacture the rear projection screen due to difficulty in printing the ink
with a light-shielding characteristic on the upper surfaces of the fine prisms. Further,
since the light from the projector is first diffused through the diffusion layer and then
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[8]

[9]

[10]

[11]

[12]

[13]

refracted through the fine prism optical sheet toward the observer side, the light loss is
produced due to a light-shielding printed layer formed on a front surface of the screen,
whereby luminance of the screen is lowered.

Furthermore, a image display device in which the conventional LED lamps are
arranged on a displaying area is widely used as a large-sized image display device, but
it is very expensive and it takes a great deal of time to install this image display device.

Disclosure of Invention
Technical Problem

Accordingly, the present invention is conceived to solve the aforementioned
problems. A first object of the present invention is to provide a novel rear projection
screen wherein there is no image reflected from a surface of the screen at an observer
side and an extremely precise color image with a high black level can be obtained even
under a bright environment such as the presence of sunlight light from a projector is
first refracted through a fine prism optical sheet toward the front of the screen and then
diffused through a light diffusion layer such that light loss can be reduced to thereby
enhance the luminance of the screen; and ink with a light-shielding characteristic is
printed on the flat light diffusion layer to allow the screen to be easily manufactured
such that the large-sized screen can be manufactured at a low cost.

A second object of the present invention is to provide a rear projection screen
capable of preventing the occurrence a ghost phenomenon from occurring with the use
of an optical sheet comprising fine prisms with continuously variable angles in a
vertical direction.

A third object of the present invention is to provide a rear projection screen capable
of having a wider viewing angle with the use of fine a spherical lens layers.

Technical Solution

The first object of the present invention can be achieved by a rear projection screen
for allowing an observer to view an image at a front side by receiving light projected at
a rear side, comprising a transparent plate; an optical sheet which is hot-pressed on a
rear surface of the transparent plate and includes a plurality of fine prisms formed from
side to side and parallel to one another to refract the light and guide the refracted light
to the front side, each fine prism protruding to the rear side; a diffusion film which is
bonded to a front surface of the transparent plate and includes a transparent film and
diffusion layers formed on front and rear surfaces of the transparent film to omni di-
rectionally disperse and diffuse the light refracted through the optical sheet; and light-

shielding printed layers which are formed on an upper surface of the diffusion layer to
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[16]
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[19]

[20]

[21]

[22]

[23]

[24]

be horizontally parallel to one another and face portions between the fine prisms of the
optical sheet.

The second object of the present invention can be achieved by the aforementioned
rear projection screen wherein the fine prisms are different-angle fine prisms of which
the angles defined with respect to the rear surface of the transparent plate con-
secutively vary within a range of 5 to 65 degrees in a vertical direction to form a
gradient as a whole.

The third object of the present invention can be achieved by the aforementioned
rear projection screen in which the screen has fine a spherical lens layers formed to be
elongated between the light-shielding printed layers.

According to an aspect of the present invention for achieving the objects, there is
provided a rear projection screen for allowing an observer to view an image at a front
side by receiving light projected at a rear side, comprising a transparent plate; an
optical sheet which is hot-pressed on a rear surface of the transparent plate and
includes a plurality of fine prisms formed from side to side and parallel to one another
to refract the light and guide the refracted light to the front side, each fine prism
protruding to the rear side; a diffusion film which is bonded to a front surface of the
transparent plate and includes a transparent film and diffusion layers formed on front
and rear surfaces of the transparent film to omni directionally disperse and diffuse the
light refracted through the optical sheet; and light-shielding printed layers which are
formed on an upper surface of the diffusion layer to be horizontally parallel to one
another and face portions between the fine prisms of the optical sheet.

Preferably, the screen has fine a spherical lens layers formed to be elongated
between the light-shielding printed layers.

Further, the fine prisms may be fixed-angle fine prisms of which angles with
respect to the rear surface of the transparent plate are constant.

Further, the fine prisms may be different-angle fine prisms of which the angles
defined with respect to the rear surface of the transparent plate consecutively vary
within a range of 5 to 65 degrees in a vertical direction to form a gradient as a whole.

Preferably, the diffusion layer of the diffusion film is formed by coating and drying
a solution with white powder and an acrylic binder mixed therein.

More preferably, the white powder is selected from the group consisting of titanium
dioxide, silica, calcium carbonate, aluminum hydroxide, or a combination thereof.

Advantageous Effects

In the rear projection screen according to the present invention described above,
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there is no reflected image on a surface on the side of an observer even under a bright
environment such as the presence of sunlight, and a extremely precise color image with
a high black level can be obtained.

Further, light emitted from a projector is first refracted through a fine prism optical
sheet and then diffused so that a large-sized screen with less light loss can be man-
ufactured at a low cost.

Moreover, the present invention has advantages in that the occurrence of a ghost
phenomenon is prevented with the use of different-angle fine prisms, and a wider
viewing angle can be secured with the use of fine a spherical lens layers.

Brief Description of the Drawings

The above and other objects, features and advantages of the present invention will
become apparent from the following descriptions of preferred embodiments given in
conjunction with the accompanying drawings, in which:

Fig. 1 is a view illustrating an installation example of a rear projection screen
according to the embodiment of the present invention;

Fig. 2 is a vertical sectional view of a rear projection screen according to a first
embodiment of the present invention;

Fig. 3 is a vertical sectional view of a rear projection screen according to a second
embodiment of the present invention;

Fig. 4 is a vertical sectional view of a rear projection screen according to a third
embodiment of the present invention;

Fig. 5 is a vertical sectional view of a rear projection screen according to a fourth
embodiment of the present invention;

Fig. 6 is a view showing the configuration and operation of a fine prism optical
sheet of the rear projection screen according to the embodiment of the present
invention,;

Fig. 7 is a view showing the configuration and operation of light-shielding printed
layers of the rear projection screen according to the embodiment of the present
invention;

Fig. 8 is a vertical sectional view of a different-angle fine prism optical sheet
applied to the rear projection screen according to the second and fourth embodiments
of the present invention;

Fig. 9 is a view showing a path of light projected onto the rear projection screen
according to the third embodiment of the present invention;

Fig. 10 is a perspective view of a fixed-angle fine prism optical sheet applied to the
rear projection screen according to the first and third embodiments of the present
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[40]

[41]
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[44]

[45]
[46]
[47]

invention; and
Fig. 11 is a perspective view of a different-angle fine prism optical sheet applied to
the rear projection screen according to the second and fourth embodiments of the

present invention.

Mode for the Invention

Hereinafter, preferred embodiments of the present invention will be described in
detail with reference to the accompanying drawings.

Although the preferred embodiments described herein and illustrated in the ac-
companying drawings have been provided for the purpose of general understanding of
the present invention, it should be understood that the embodiments are merely
described for illustrating the present invention and the present invention is not limited
there to. In addition, detailed descriptions on known functions and constitutions, which
may make the scope of the present invention unnecessarily obscure, will be omitted
herein.

Fig. 1 is a view showing an arrangement of a rear projection screen according to the
embodiment of the present invention, in which reference numeral 1 designates the rear
projection screen according to the preferred embodiment of the present invention and
reference numeral P designates a projector for emitting light constituting an image.

As shown in the figure, observers are located outside of a window (a show window)
and the rear projection screen 1 according to the embodiment of the present invention
is installed indoor near the window. Further, the projector P for emitting the light con-
stituting the image is installed on the ceiling above a position which is spaced apart
rearward from the screen 1. Accordingly, the observers can view outdoors the image

displayed on the screen 1 through the window.

[The first embodiment]

Fig. 2 is a longitudinal sectional view of a rear projection screen according to a first
embodiment of the present invention. The rear projection screen 1 according to the first
embodimentcomprises a transparent plate 3 with a thickness of 50 ~ 1500 an optical
sheet 8 that has a thickness of 250 ~ 5000, is hot-pressed on a rear surface of the
transparent plate 3 and comprises a plurality of fixed-angle fine prisms 5 arranged con-
tinuously from side to side and parallel to one another to refract light and guide the
refracted light forward and formed to protrude rearward and to have the same shape
and size of 50 ~ 5000 (the size of the base of a triangular section or a distance between
comers of adjacent fine prisms); a diffusion film 20 that has a thickness of 50 ~ 1500,is
bonded to a front surface of the transparent plate 3, and comprises a transparent film 2
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and diffusion layers 6 formed on front and rear surfaces of the transparent film to omni
directionally disperse and diffuse the light refracted through the optical sheet 8; and
light-shielding printed layers 4 that are formed on an upper surface of the diffusion
layer 6 to be horizontally parallel to one another at positions between the fixed-angle
fine prisms 5 of the optical sheet 8 and to have a thickness of 10 ~ 150.

[48] It is preferred that the transparent plate 3 be made of a material with high light
transmittance, such as a polymethyl methacrylate (PMMA) sheet. Further, it is
preferred thatthe transparent film 2 and the optical sheet 8 be made of a flexible
material so that the entire rear projection screen 1 of the present invention can be rolled
upward and then stored.

[49] However, a bonding layer 7 between the transparent plate 3 and the diffusion film
20 may be an adhesive layer formed of an adhesive. In this case, the diffusion film 20
and the optical sheet 8 can be detachably attached with respect to the transparent plate
3. Thus, a pane of a window may used directly as the transparent plate 3, the diffusion
film 20 formed with the diffusion layer 6 and the light-shielding printed film 20 may
be adhered to an outer side of the window, and the optical sheet 8 with the fine prisms
5 formed thereon may be adhered or bonded to an inner side of the window using an
additional adhesive or bonding agent. This resultant combination can serve as the rear
projection screen 1.

[50] Moreover, the diffusion layer 6 provided on the diffusion film 20 is formed by
coating and drying a solution with white powder and an acrylic binder mixed therein,
which is a conventional method. A material such as polyethylene terephthalate (PET)
or polycarbonate (PC) can be used as the transparent plate 3.

[51] A material selected from the group consisting of titanium dioxide, silica, calcium
carbonate, aluminum hydroxide, or a combination thereof can be used as the white
powder.

[52] Fig. 6 is a view showing the fine prism optical sheet of the rear projection screen
according to the embodiment of the present invention and the operation thereof, and
Fig. 10 is a perspective view of a fixed-angle fine prism optical sheet applied to the
rear projection screen according to first and third embodiments of the present
invention. It can be seen from Figs. 6 and 10 that light emitted from the projector P is
refracted by the fine prisms 5 of the optical sheet 8 and travels toward the transparent
plate 3, and that the prisms 5 with the same shape and size (the size of the base of the
triangular section or a distance between comers of adjacent fine prisms is 50 ~ 5000)
are arranged continuously on the optical prism 8.

[53] Further, Fig. 7 is a view showing the light-shielding printed layers of the rear
projection screen according to the embodiment of the present invention and the
operation thereof. Sunlight (external light) is not reflected on a front surface of the rear



WO 2006/028334 PCT/KR2005/002876

[54]

[55]

[56]
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[60]

projection screen 1 according to the embodiment of the present invention but is
absorbed mostly by the light-shielding printed layers 4, thereby preventing a
phenomenon in which an observer cannot properly view an image due to reflected
light.

As described above, since the light-shielding printed layers 4 are arranged not to
face the fine prisms 5 but to face portions between the fine prisms, they do not
intercept the light refracted by the fine prisms 5. Accordingly, the light refracted by the
fine prisms 5 diffuses through the diffusion layer6 with the light-shielding layers 4
formed on the upper surface thereof. Thus, when an image is formed, a combination of
dense linear image components implements one image.

That is, the light emitted from the projector P is first refracted by the fine prisms 5
of the optical sheet 8 and then passes through the transparent plate 3. The light passing
through the transparent plate 3 makes an image on the white diffusion layer 6 of the
diffusion film 20. Thus, light loss is reduced and luminance is improved. Since the
diffusion layer 6 is arranged in front of the fine prisms 5, an image projected from the
projector P optically diffuses widely so that an observer can be provided with an image
with a wide viewing angle.

[The second embodiment]

Fig. 3 is a vertical sectional view of a rear projection screen according to a second
embodiment of the present invention. The structure of this embodiment is identical
with that of the first embodiment except that the angles , and of fine prisms 5' of an
optical plate 8'with respect to a rear surface of the transparent plate 3 consecutively
vary within a range of 5 to 65 degrees in a vertical direction to form a gradient asa
whole so that the light emitted from the projector P is precisely (uniformly) refracted to
be directed forward, thereby preventing a ghost phenomenon.

Fig. 8 is a view of a different-angle fine prism optical sheet applied to rear
projection screens according to second and fourth embodiments of the present
invention, and Fig. 11 is a perspective view of the different-angle fine prism optical
sheet. It can be seen that the light emitted from the projector P is refracted by the
different-angle fine prisms 5' of the optical sheet 8', the prisms 5' are arranged at
regular intervals on the optical sheet 8, and the angles , and of the fine prisms 5'
defined with respect to a rear surface of the transparent plate 3 vary consecutively to
form a gradient as a whole. In this embodiment, the relationship a>f>Y is established
so that lower ones of the fine prisms 5' further protrude and thus a lower portion of the
optical sheet 8 becomes thicker, resulting in an inclined screen 1 with a gradient as a
whole.

With the use of the different-angle fine prisms 5', the light emitted from the
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projector P, which is a point light source, can be refracted to be more precisely directed
forward. The reason is that the incident angle of the light emitted from the point light
source onto the screen 1 consecutively varies according to the position of the point
light source and a position on the screen 1, and thus, the angle of each of the fine
prisms 5' should vary according to the varying incident angle of the light in order to
ensure that the light can be refracted at different-angles at all positions and then
directed forward. This makes an image on the screen 1 brighter, resulting in improved
luminance, and also prevents the occurrence of the ghost phenomenon that may be
generated upon use of the fixed-angle fine prism 5.

[The third embodiment]

Fig. 4 is a vertical sectional view of a rear projection screen according to a third
embodiment of the present invention. The structure of this embodiment is identical
with that of the first embodiment except that fine a spherical lens layers 9 are formed
to be elongated laterally between the light-shielding printed layers 4.

Fig. 9 is a view showing a path of light projected on the rear projection screen
according to the third embodiment of the present invention. The light emitted from the
projector P is refracted by the fine prisms 5 of the optical sheet 8 and then passes
through the transparent plate 3. The light passing through the transparent plate 3 makes
an image on the white diffusion layer 6 of the diffusion film 20. The image formed on
the diffusion layer 6 is refracted in the vertical direction and directed to the fine a
spherical lens layers 9, so that a final image with a wider viewing angle can be

provided to an observer.

[The fourth embodiment]

Fig. 5 is a vertical sectional view of a rear projection screen according to a fourth
embodiment of the present invention. The structure of this embodiment is identical
with that of the third embodiment except that as applied to the second embodiment, the
angles , and of the fine prisms 5' of the optical plate 8'with respect to the rear surface of
the transparent plate 3 consecutively vary within a range of 5 to 65 degrees in the
vertical direction to form a gradient as a whole so that the light emitted from the
projector P is precisely (uniformly) refracted to be directed forward, thereby ensuring a

wide viewing angle and preventing the ghost phenomenon.

Industrial Applicability
In the rear projection screen according to the present invention described above,
there is no reflected image on a surface on the side of an observer even under a bright
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environment such as the presence of sunlight, and a extremely precise color image with
a high black level can be obtained.

Further, light emitted from a projector is first refracted through a fine prism optical
sheet and then diffused so that a large-sized screen with less light loss can be man-
ufactured at a low cost.

Moreover, the present invention has advantages in that the occurrence of a ghost
phenomenon is prevented with the use of different-angle fine prisms, and a wider

viewing angle can be secured with the use of fine a spherical lens layers.
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Claims

A rear projection screen for allowing an observer to view an image at a front side
by receiving light projected at a rear side, comprising:

a transparent plate;

an optical sheet hot-pressed on a rear surface of the transparent plate, the optical
sheet comprising a plurality of fine prisms formed from side to side and parallel
to one another to refract the light and guide the refracted light to the front side,
each of the fine prisms protruding to the rear side;

a diffusion film bonded to a front surface of the transparent plate, the diffusion
film comprising a transparent film and diffusion layers formed on front and rear
surfaces of the transparent film to omni directionally disperse and diffuse the
light refracted through the optical sheet; and

light-shielding printed layers formed on an upper surface of the diffusion layer to
be horizontally parallel to one another, the light-shielding printed layers facing
portions between the fine prisms of the optical sheet.

The rear projection screen as claimed in claim 1, wherein the screen has fine a
spherical lens layers formed to be elongated between the light-shielding printed
layers.

The rear projection screen as claimed in claim 1, wherein the fine prisms have a
fixed angle with respect to the rear surface of the transparent plate.

The rear projection screen as claimed in claim 2, wherein the fine prisms have a
fixed angle with respect to the rear surface of the transparent plate.

The rear projection screen as claimed in claim 1, wherein the fine prisms are
different-angle fine prisms of which the angles defined with respect to the rear
surface of the transparent plate consecutively vary within a range of 5 to 65
degrees in a vertical direction to form a gradient as a whole.

The rear projection screen as claimed in claim 2, wherein the fine prisms are
different-angle fine prisms of which the angles defined with respect to the rear
surface of the transparent plate consecutively vary within a range of 5 to 65
degrees in a vertical direction to form a gradient as a whole.

The rear projection screen as claimed in claim 1, wherein the diffusion layer of
the diffusion film is formed by coating and drying a solution with white powder
and an acrylic binder mixed therein.

The rear projection screen as claimed in claim 2, wherein the diffusion layer of
the diffusion film is formed by coating and drying a solution with white powder
and an acrylic binder mixed therein.

The rear projection screen as claimed in claim 3, wherein the diffusion layer of
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the diffusion film is formed by coating and drying a solution with white powder
and an acrylic binder mixed therein.

The rear projection screen as claimed in claim 4, wherein the diffusion layer of
the diffusion film is formed by coating and drying a solution with white powder
and an acrylic binder mixed therein.

The rear projection screen as claimed in claim 5, wherein the diffusion layer of
the diffusion film is formed by coating and drying a solution with white powder
and an acrylic binder mixed therein.

The rear projection screen as claimed in claim 6, wherein the diffusion layer of
the diffusion film is formed by coating and drying a solution with white powder
and an acrylic binder mixed therein.

The rear projection screen as claimed in claim 7, wherein the white powder is
selected from the group consisting of titanium dioxide, silica, calcium carbonate,
aluminum hydroxide, or a combination thereof.

The rear projection screen as claimed in claim 8, wherein the white powder is
selected from the group consisting of titanium dioxide, silica, calcium carbonate,
aluminum hydroxide, or a combination thereof.

The rear projection screen as claimed in claim 9, wherein the white powder is
selected from the group consisting of titanium dioxide, silica, calcium carbonate,
aluminum hydroxide, or a combination thereof.

The rear projection screen as claimed in claim 10, wherein the white powder is
selected from the group consisting of titanium dioxide, silica, calcium carbonate,
aluminum hydroxide, or a combination thereof.

The rear projection screen as claimed in claim 11, wherein the white powder is
selected from the group consisting of titanium dioxide, silica, calcium carbonate,
aluminum hydroxide, or a combination thereof.

The rear projection screen as claimed in claim 12, wherein the white powder is
selected from the group consisting of titanium dioxide, silica, calcium carbonate,

aluminum hydroxide, or a combination thereof.
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