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(57) ABSTRACT

A flat mirror 2 for folding an optical path in a casing of a rear
projection television 1s arranged 1n the casing on not the side
of a screen 4 but a rear or upper side of the casing. In order
to direct an optical path of an 1mage projection to a flat
mirror 3 on a rear or upper side of the casing, a plurality of
focusing mirrors Sa to 5d, with which a light beam can be
directed at a larege angle with respect to a normal line of the
screen and can focus an 1mage through a shorter distance
compared with a conventional lens system, are used. Since
the light beam projected by the focusing mirrors 5a to 5d 1s
directed at high angle and reflected by the rear or upper side
flat mirror 2 1n the casing, the light beam 1s focused on the
screen 4 provided on a front side of the casing. By utilizing
this projection system and the arrangement of the flat mirror,
it 1s possible to remove an unnecessary space provided
below the screen 4 and provides a compact rear projection
television having a large screen.
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REAR PROJECTION DISPLAY DEVICE AND
PROJECTING METHOD USED FOR THE SAME

BACKGROUND OF THE INVENTION
0001] 1. Field of the Invention

0002] The present invention relates to a rear projection
television or rear projection display device and a projecting
method thereof and, particularly, to a rear projection display
device for enlarging and projecting an 1mage on an image
display element onto a projection screen.

0003] 2. Description of the Prior Art

0004] Conventional rear projection display devices will
be described with reference to FIG. 1 to FIG. 3. FIG. 1 15
a cross section of a conventional rear projection television,
showing its mnner construction. As shown 1n FIG. 1, a light
beam emitted from a projector 101 provided on a rear
portion of a bottom plate of a casing of the rear projection
television 1s reflected by a first flat mirror 102 provided 1n a
lower front portion of the casing and, then, a second {flat
mirror 103 provided on a rear wall of the casing, and, finally,
focused on a projection screen 104 provided 1n a front plate
of the casing.

[0005] FIG. 2 is a partially cross-sectioned perspective
view showing an 1nner construction of another conventional
rear projection display device. As shown 1n FIG. 2, a light
beam emitted from a projector 101 provided on an upper
plate of a casing of the conventional device 1s reflected down
by a first flat mirror 102, reflected rearward by a second flat
mirror 103 and, then, reflected forward by a third flat mirror
109 onto a projection screen 104 provided 1n a front plate of
the casing. In FIG. 2, thickness, that 1s, depth size, of the
device 1s reduced by increasing the number of reflections of
the light beam projected from the projector 101. A rear

projection display device of the above-stated type 1s dis-
closed 1n, for example, JP H4-107521A.

10006] FKIG. 3 illustrates a generation of stray light in a
conventional rear projection display device such as shown in
FIG. 2. In FIG. 3, a light beam, which 1s emitted from a
projector 101 and reflected onto a projection screen 104 by
flat mirrors 102 and 103, is partially reflected by a surface
of the projection screen 104 at a time when the light beam
1s 1ncident obliquely on the projection screen. The light
portion 111 retflected by the projection screen 104 1s reflected
by the flat mirrors 103 and incident again on the projection
screen 104 as a light beam 112. The light beam 112 appears
on the screen as a stray light, causing a ghost image on the
screen.

[0007] Similarly, an external light beam such as light from
a room 1illumination lamp entered into the casing may
generates stray light with which a ghost 1mage may also
appear on the screen.

|0008] In such conventional rear projection display device
as mentioned above, there are many problems.

[0009] A first one of them is that a space for receiving one
of the flat mirrors must be provided 1n a portion of the casing
of the rear projection television below the screen thereof.
Such space may form a skirt portion, which 1s undesirable in
appearance of the rear projection display device and 1s an
obstacle to reduction of the size of the rear projection display
device.
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[0010] A second problem is that the length of the conven-
fional rear projection television 1n depth becomes large due
to long projection light path of the rear projection television.
That 1s, 1n the conventional projection using projection
lenses, the projection path length tends to become large due
to the design of the lens. Even 1f the light path 1s shortened
by folding the light path by using a plurality of retflection
mirrors, the size of the rear projection television in depth
becomes similar to that of a CRT monitor at best.

[0011] A third problem is that stray light, which is a cause
of ghost image on the screen, 1s generated by reflection of a
light beam at an incident surface of the screen and/or
external light entering 1nto the rear projection television.

[0012] A fourth problem is that, when a large number of
reflection mirrors are used, the luminance of an 1mage on the
screen 15 degraded due to reflectivity problems of the
respective reflection mirrors.

[0013] A fifth problem is that, due to the presence of the
skirt portion of the conventional rear projection television, 1t
1s 1mpossible to manufacture a multl rear projection televi-
sion 1ncluding a plurality of rear projection display devices
arranged 1n matrix.

[0014] In manufacturing such multi rear projection tele-
vision, 1t 1s 1mportant to make junctures between screen
portions 1nconspicuous. Therefore, 1f the rear projection
television has a skirt portion, 1t 1s impossible to manufacture
the multi rear projection television. In order to solve this
problem, it 1s general 1n the conventional multl rear projec-
tion television to project light beams emitted by projectors
onto a screen without folding them by using reflection
mirrors. In such case, there are new problems of necessity of
large scale construction in setting a multi rear projection
television, 1ncrease of cost for manufacturing the multi rear
projection television, impossibility of mass production of
the multi rear projection television and necessity of a room
for housing the mult1 rear projection television, which 1is
large 1n depth enough to obtain a required projection length
without using the folding of light beam.

[0015] As means for solving some of these new problems,
JP H5-88264A discloses a construction of a rear projection
television 1 which a screen i1s provided on a whole front
surface of a casing thereotf, a projector 1s arranged such that
light emitted therefrom 1s directly directed to an upper plate
of the casing and a large size reflection mirror 1s provided
obliquely on a lower surface of the upper plate to reflect the
light emitted from the projector onto the screen. With this
construction of the rear projection television, there 1s no skart
portion provided in the casing. However, since the large
reflection mirror 1s provided obliquely on the side of the
upper plate such that an incident angle of light to the screen
becomes not substantially large, the size of the casing in
depth 1s reduced to only about a half to one third the size,
that 1s, a diagonal size, of the screen at best. Further, since
the projector 1s unnaturally arranged to project light upward,
the maintenance of the rear projection television becomes
troublesome.

SUMMARY OF THE INVENTION

[0016] An object of the present invention is to provide a
rear projection television having a size, which is reduced by
removing a skirt portion thereof and reducing a depth length
thereof, and a projection method for use in the rear projec-
tion television.
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[0017] Another object of the present invention is to pro-
vide a rear projection television capable of improving the
quality of 1mage projected onto a screen thercof by remov-
ing stray light projected onto a screen, with which a ghost
image 1s produced on the screen, and a projection method for
use 1n the rear projection television.

|0018] Further object of the present invention 1s to provide
a rear projection television capable of improving luminance
of an 1mage on a screen by reducing the number of flat
reflection mirrors and a projection method for use in the rear
projection television.

[0019] In a rear projection television according to the
present mvention, an end side flat reflection mirror in a
casing thereof 1s arranged 1n the vicinity of an upper edge
portion of a projection screen to reflect light beam emitted
from a projector to a whole rear surface of the screen. The
rear projection television according to the present invention
1s featured by that an optical axis of the light beam projected
up to the end side flat reflection mirror and the screen 1s
slanted to the screen to gradually reduce a distance between
the optical axis and the screen.

[0020] In such rear projection television, it is a feature that
a focusing optical system constructed with a plurality of
focusing mirrors for expanding and projecting the light
beam 1s provided between the end side reflection mirror and
the projector. The focusing optical system may be con-
structed with a first mirror for reflecting a light from an
image display element for forming an 1image information, a
second mirror for reflecting a light reflected by the first
mirror, a third mirror for reflecting light reflected by the
seccond mirror and a fourth mirror for reflecting light
reflected by the third mirror. It 1s preferable to arrange the
first to fourth mirrors such that the light reflected by the
fourth mirror 1s incident on the end side flat reflection mirror.

[0021] The rear projection television according to the
present 1nvention 1s featured by further comprising a flat
reflection mirror provided on a rear wall of the casing such
that the light beam from the projector 1s directed to the end
side flat reflection mirror.

[0022] In the rear projection television according to the
present mvention, it 1s preferable that an angle of a surface
of the end side flat reflection mirror with respect to a surface
of the screen 1s 1n a range from 70 degrees to 120 degrees.
Further, 1t 1s preferable that an angle of the optical axis of the
light beam, which 1s reflected from a center of the end side
flat reflection mirror and incident on the center of the screen,
with respect to a center normal line of the screen 1s 45
degrees or more.

10023] According to the present invention, the depth size
of the casing of the rear projection television can be one fifth
a diagonal size of the screen or smaller.

10024] The projection screen of the present invention
preferably has a laminated structure of a full reflection type
Fresnel lens and a lenticular lens and, particularly, an optical
axis of the Fresnel lens 1s positioned outside the screen.

[0025] The rear projection television according to the
present 1mvention has a final stage mirror for folding the
optical path, which 1s provided on the side of an upper plate
or on the bottom side plate of the casing, and the focusing
optical system may be constructed with a plurality of lenses.

Apr. 18, 2002

Further, the image display element may be constructed with
a liquid crystal panel, which displays an 1image by reflecting
and blocking light from a light source.

[0026] Alternatively, the image display element may be
constructed with a DMD (Digital Micromirror Device),
which 1s a collection of micro reflection mirrors for display-
ing an 1mage by reflecting a light beam from a light source
in an arbitrary direction.

[0027] A projection method of the rear projection televi-
sion, according to the present invention, 1s featured by that
the focusing optical system for enlarging and projecting an
image on the 1mage display element and focusing 1t on the
projection screen and reflection mirrors are combined and
arranged such that an optical axis of an mcident light to a
final one of the reflection mirrors 1s slanted to the screen to
oradually reduce a distance between the optical axis and the
screen.

[0028] Particularly, the present projection method is fea-
tured by that an incident angle of the light on the screen is
45 degrees or more. Further, the present projection method
1s featured by that a center of the focused 1image 1s different
in position from the optical axis of the focusing optical
system. Further, the projection method 1s featured by that the
optical axis of the light beam reflected by one of the
reflection mirrors, which 1s immediately preceding the final
reflection mirror, 1s slanted to the screen to gradually reduce
a distance between the optical axis and the screen.

BRIEF DESCRIPITION OF THE DRAWINGS

10029] FIG. 1 is a cross sectional side view of a first
example of a conventional rear projection television, show-
Ing an inner construction thereof;

[0030] FIG. 2 is a cross sectional side view of a second
example of a conventional rear projection television, show-
ing an inner construction thereof;

10031] FIG. 3 1s a cross sectional side view of a conven-
tional rear projection television, illustrating a generation of
stray light within the conventional rear projection television;

10032] FIG. 4 is a cross sectional side view of a rear
projection television according to a first embodiment of the
present 1nvention, showing an inner construction thereof;

[0033] FIG. 5 is a cross sectional side view of a rear
projection television according to a second embodiment of
the present invention, showing an 1nner construction thereof;

[10034] FIG. 6 is a cross sectional perspective view of the
rear projection television according to the second embodi-
ment of the present invention, showing the inner construc-
tion thereof;

[0035] FIG. 7 is a cross sectional side view of a rear
projection television according to a third embodiment of the
present 1nvention, showing an inner construction thereof;

[0036] FIG. 8 shows a group of a plurality of focusing
mirrors used 1n the respective embodiments of the present
invention as focusing optical elements;

10037] FIG. 9A is a plan view of a projection screen
suitable for use 1n the respective embodiments of the present
mvention;
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10038] FIG. 9B is a front view of the projection screen
shown 1n FIG. 9A;

10039] FIG. 10 illustrates an optical path of stray light
generated 1n the rear projection television according to the
present mvention;

10040] FIG. 11A schematically shows an image projector
using a mirror array composed of a plurality of micro
mirrors; and

10041] FIG. 11B is schematic perspective view of a micro
mirror shown 1n FI1G. 11 A, showing a construction thereof.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0042] A rear projection television according to a first
embodiment of the present invention will be described with
reference to FIG. 4. In FIG. 4, a projection screen 4
constitutes a front face of a casing 10 of the rear projection
television. A projector 1, which uses a focusing optical
system 1ncluding a plurality of aspherical focusing mirrors
Sa to 5d, 1s provided on the side of a bottom plate of the
casing 10 and a flat mirror 3 1s provided on a lower surface
of an upper plate of the casing 10.

[0043] A light beam emitted by the projector 1 is directed
up to the flat mirror 3 at an angle as high as 45° or more with
respect to a normal line of the screen through the aspherical
focusing mirrors 3d, Sc, 5b and Sa. The light beam 1s
reflected to the projection screen 4 by the flat mirror 3
arranged 1n a plane orthogonal to a plane of the screen 4, so
that an 1mage of the light beam emitted by the projector 1 1s
finally focused on the screen 4.

10044] The present invention is featured by that an optical
axis of the light beam projected up to the flat mirror 3 1s
slanted to the screen 4 to gradually reduce a distance
between the optical axis and the screen 4. In other words, the
higher the horizontal level of the projected light beam 1s the
smaller the distance between the optical axis of the projected
light beam and the screen, as shown in FIG. 4.

[0045] Since the plane of the flat mirror 3 intersects the
plane of the screen 4 at right angle, the projecting angle of
the light beam projected toward the flat mirror 3 becomes
equal to the ncident angle of the focusing light beam on the
screen 4. That 1s, the present invention 1s featured by that the
depth size of the casing 1s reduced by arranging the optical
system such that the incident angle of light on the screen
becomes 45 degrees or more, contrarily to the conventional
technical by which the incident angle of light on the screen
1s restricted. Further, the ghost problem caused by stray light
incident on the screen 1s solved by making the mncident angle
of light on the screen larger than that in the conventional rear
projection television, as to be described later.

[0046] In this embodiment, it is preferable that a full
reflection type Fresnel lens 41 having an wrregular inside
surface shown 1n an enlarged scale 1n FIG. 4 1s employed as
the projection screen 4. More preferably, the screen 4 1s a
lamination of the Fresnel lens and a lenticular lens.

[0047] A rear projection television according to a second
embodiment of the present invention will be described with
reference to FIG. 5 and FIG. 6. In the second embodiment,
an upper wall and a rear wall of a casing 10 are formed by
a flat reflection mirror 3 and a flat reflection mirror 2,
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respectively. With the provision of the rear flat reflection
mirror 2, a projector 1 1s arranged such that it projects light
onto the flat reflection mirror 2 through a focusing optical
system 1ncluding a plurality of aspherical focusing mirrors

Sa to 8d.

[0048] Furthermore, the projector 1 1s arranged such that
light beam projected thereby i1s focused on the screen 4
forming the front side of the casing 10 through the flat mirror
2 and the flat mirror 3 provided on the rear and upper sides
of the casing 10, respectively. That 1s, the flat mirror 2 1s
arranged such that a plane of the flat mirror 2 on the rear side
of the casing 10 1s 1n parallel to a plane of the screen 4 on
the front side of the casing 10 and the flat mirror 3 1is
arranged such that 1t 1s orthogonal to the screen 4.

[0049] The projector 1 using a liquid crystal panel as the
image display element will be described with reference to
FIG. 5. The projector 1 1s the so-called liquid crystal
projector 1n which red (R), green (G) and blue (B) image
lights are synthesized by a cross-prism 1b of the projector 1
and the synthesized color image 1s projected from the
projector 1. A focusing optical system 1s constructed with
aspherical focusing mirrors 3d to Sa 1n the order with the
focusing mirror Sd being arranged 1n front of the projector
1 and the focusing mirror Sa reflecting the color 1mage onto
the flat reflection mirror 2, so that an optical path extends in
a zigzag manner and the 1image light 1s guided upward while
folded by reflections on the respective four focusing mirrors.
The flat folding mirror 2 1s provided 1n an upper portion of
the rear side of the casing 1n a facing relation to the last
focusing mirror Sa and the flat folding mirror 3 1s provided
on the upper side of the casing. Therefore, light emitted from
the projector 1 1s reflected and folded by the focusing
mirrors 3d to 5a, the flat folding mirror 2 and the flat folding
mirror 3, passes through the zigzag optical path and pro-
jected on the screen 4.

[0050] In the rear projection television according to the
second embodiment of the present invention, in order to
further reduce the depth size of the television, the image
projecting system including the projecting and focusing
mirrors each comprising an aspheric mirror, the flat folding
mirror 2 and the flat folding mirror 3 1s arranged between the
projector 1 and the screen 4, as mentioned. Since the
aspheric mirror can reflect light upward at large angle
compared with a lens or a flat mirror, etc., the light can be
expanded at high power within a short projecting optical
path by using the aspherical projecting and focusing mirrors
Sa to 5d. Further, with using the aspherical projecting and
focusing mirrors Sa to 5d, the upward angle C of the
projecting light (incident light LL1) becomes larger compared
with the case where a usual projecting lens 1s used. There-
fore, the incident angle of light on the screen 4 becomes
large and the flat mirrors and other parts are not interfered
by the folding and reflection of the projected light from the
aspheric mirrors and/or the incident light on the flat mirrors
1s not blocked by the aspheric mirrors. As a result, 1t
becomes possible to substantially reduce the depth size of
the rear projection television.

[0051] The screen 4 may be constructed with the Fresnel
lens 7 and the lenticular lens 8, etc., as 1n the first embodi-
ment and the light beam retflected by the flat mirror 3 1is
focused on the screen 4.

[0052] A rear projection television according to a third
embodiment of the present invention will be described with
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reference to FIG. 7. As shown m FIG. 7, a flat mirror 3
provided on a lower surface of an upper plate of a casing
makes an angle of 95° with respect to a screen 4. A projector
1 and a focusing optical system including a plurality of
aspherical focusing mirrors Sa to 5d are arranged 1n the
casing of the rear projection television 1n a similar manner
to the first embodiment shown in FIG. 4.

[0053] A light beam emitted from the projector 1 is
reflected by the focusing mirrors 3d, 5¢, 5b and 5a 1n the
order toward the flat mirror 3 at an angle as large as 45
degrees or more with respect to a normal line of the screen
4. The projecting light beam containing an 1mage 1informa-
tion from the projector 1 1s reflected by the flat mirror 3 and
focused on the screen 4 on a front surface of the casing.
Although the flat mirror 3 1s mounted at an angle of 95
degrees with respect to the screen surface in FIG. 7, this
angle may be changed within a range from 70 degrees to 120
degrees with the above mentioned effect.

10054] FIG. 8 illustrates the focusing mirrors used in the
respective embodiments as the focusing optical part. As
shown 1n FI1G. 8, a light beam emaitted by a projector, which
1s not shown, passes through an 1mage display element 6
constructed with a liquid crystal panel or a DMD and 1s
directed to a mirror Sd. The light beam reflected by the
mirror Sd 1s further reflected by a mirror 3¢, a mirror 56 and
a mirror Sa sequentially 1n the order. The light beam
reflected by the mirror Sa 1s directed to a flat mirror provided
on a rear plate of a casing, which 1s not shown, or an upper
plate of the casing and 1s reflected thereby to a screen, which
1s not shown.

10055] FIG. 9A and FIG. 9B arc a plan view and a front

view ol a screen suitable for use 1n the embodiments of the
present 1nvention, respectively. The screen 1s constructed
with a lamination of a full reflection type Fresnel lens 7 and
a lenticular lens 8. The full reflection Fresnel lens 7 1s a thin
lens having a surface formed with a plurality of coaxial
stepwise portions each having curvature i1dentical to a cur-
vature of a thick lens to provide an optical characteristics of
the thick lens. When such Fresnel lens 1s used, it 1s possible
to realize a lens having a focal length, which 1s shorter than
a diameter of the same lens. Such effect cannot be realized
by a spherical lens. The lenticular lens 8 1s a lens composed
of a plurahty of cyhndrlcal lenses arranged on a flat plane
and can improve the efficiency of division and collection of
light and scattering of light.

10056] FIG. 10 is a trace of the stray light in the second
embodiment shown 1n FIG. §. As shown in FIG. 10, the
light beam 15 generally directed upward at a large angle with
respect to the normal line of the screen in the rear projection
television according to each of the embodiments of the
present invention. A portion of the light beam reflected by a
surface of the screen 4 may be reflected again by the flat
mirror 3. However, since the incident angle of the light beam
from the focusing optical system on the flat mirror 3 1s large,
the light portion, which 1s reflected by the surface of the
screen 4 and further reflected by the flat mirror 3, 1s directed
outside the screen area. Therefore, it cannot be 1ncident on
the screen 4.

[0057] Similarly, a light beam 13 externally incident on
the screen 4 1s reflected by not the flat mirror 3 but the flat
mirror 2 due to the 1inner construction of the rear projection
television in which a light beam 1s generally directed upward
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at a large angle with respect to the normal line of the screen.
A light beam 12, which 1s a portion of the light beam 13
reflected by the flat mirror 2, cannot be incident on the
screen 4 depending upon the arranging position of the flat
mirror 2. Therefore, there 1s no stray light incident on the
screen 4.

[0058] Although the projecting and focusing mirrors 5a to
S5d each composed of an aspherical lens are used 1n each of
the embodiments of the present invention as the focusing
optical system, the focusing optical system may be con-
structed with a combination of focusing mirrors and pro-
jecting lenses.

[0059] Furthermore, although the projector has been
described as the transparent type 1mage projector using the
liquid crystal panel, the projector may be a mirror array
constructed with a group of micro mirrors 32 arranged 1n
matrix on a surface of a silicon substrate 31 as shown 1n
FIG. 11A and FIG. 11B. As shown 1n FIG. 11B, which 1s
a perspective view of one of the micro mirrors 32 each
forming a pixel. The micro mirror 32 1s supported by a
torsion beam 33, which 1s supported by the silicon substrate
31. The micro mirror 32 1s rotated by electrostatic attraction
force generated between paired address electrodes 34 pro-
vided on a surface of the silicon substrate 31. That 1s, the
clectrostatic attraction force 1s generated by applying a
voltage between the address electrodes 34 and, by on-off
switching the voltages applied between the address elec-
trodes 34, the attitude of the micro-mirrors 32 are changed
to change a reflecting direction of light L from a light source
30 to thereby produce an 1image. The 1mage 1s projected by
a projecting lens 37 as shown 1 FIG. 11A.

[0060] It should be noted that the respective embodiments
described are preferred embodiments and can be modified in
various ways within the scope of the present invention.

[0061] As will be clear from the above description,
according to the rear projection television of the present
invention and the fabrication thercof, the rear projection
television can be made compact, since the front surface of
the casing becomes the screen and the flat mirror for
reflecting the light beam emitted from the projector 1is
provided 1n at least the upper side of the casing so that there
1s no space provided 1n the casing of the rear projection
television, which 1s necessary in the conventional rear
projection television.

[0062] Furthermore, according to the rear projection tele-
vision of the present mvention and the fabrication method
thereof, since the projecting optical path length of light
emitted from the projector is substantially reduced compared
with the conventional rear projection television, which uses
projection lenses, by using the focusing mirrors, it 1S pos-
sible to reduce the whole optical path length. Further, it 1s
possible to reduce the depth size of the television compared
with the conventional rear projection television by using the
focusing mirrors and the folding projection.

[0063] Moreover, according to the rear projection televi-
sion of the present invention and the fabrication method
thereof, it is possible to solve the stray light (ghost) problem
on the screen since the projecting angle of light beam 1s
larger than that 1n the conventional rear projection televi-
s101.

[0064] Furthermore, according to the rear projection tele-
vision of the present mvention and the fabrication method
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thereof, the luminance of the 1image projected on the screen
can be improved since the number of the reflection mirrors
1s small and the reducing rate of the total reflectivity of the
mirrors can be kept small.

[0065] Furthermore, according to the rear projection tele-
vision of the present mvention and the fabrication method
thereotf, since the skirt portion of the rear projection televi-
sion 1s removed and the front surface of the casing includes
only the screen, 1t becomes possible to easily fabricate a
large s1ze mult1 rear projection television without substantial
reconstruction and/or large scale construction work for an
existence rear projection television, which 1s required when
a mult1 rear projection television 1s fabricated on the basis of
the conventional rear projection television.

What 1s claimed 1s:
1. A rear projection television comprising:

a casing having a projection screen, said projection screen
constituting a front face of said casing;

a projector provided within said casing for emitting a light
beam containing an image information; and

an end side reflection mirror provided within said casing
in the vicinity of an end portion of said projection
screen, for reflecting said light beam emitted from said
projector toward a whole rear surface of said screen as
an 1ncident light beam, said end side reflection mirror
being arranged such that an optical axis of said incident
light beam incident on said end side retflection mirror 1s
slanted toward said screen to gradually reduce a dis-
tance between said optical axis and said screen.

2. A rear projection television as claimed in claim 1,
further comprising a focusing optical part provided between
said end side reflection mirror and said projector, said
focusing optical part being composed of a plurality of
focusing mirrors for enlarging and projecting the image
information.

3. A rear projection television as claimed in claim 1,
further comprising a rear side reflection mirror provided
within said casing on a rear side thereof, said rear side
reflection mirror being adapted to retflect the light beam
emitted by said projector to produce the incident light beam.

4. A rear projection television as claimed in claim 1,
wherein an angle between a surface of said end side reflec-
t1ion mirror and said surface of said screen 1s 1n a range from
70 degrees to 120 degrees.

5. A rear projection television as claimed in claim 1,
wherein an angle an optical axis of an incident light beam
incident from a center of said end side reflection mirror onto
a center of said screen and a normal line of said center of
said screen 1s 45 degrees or more.

6. A rear projection television as claimed in claim 1,
wherein a normal line of said end side reflection mirror 1s in
parallel to a surface of said screen.

7. A rear projection television as claimed in claim 1,
wherein a depth size of said casing 1s one fifth a diagonal
size of said screen or smaller.

8. A rear projection television as claimed in claim 1,
wherein said screen has a construction including a full
reflection type Fresnel lens and a lenticular lens laminated
on said Fresnel lens.
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9. A rear projection television as claimed in claim 8,
whereln an optical axis of said Fresnel lens 1s separated from

a center of said screen.

10. A rear projection television as claimed 1n claim 9,
wherein said optical axis of said Fresnel lens 1s outside of
said screen.

11. A rear projection television as claimed in claim 2,
wherein said focusing optical part 1s constructed with a first
mirror for reflecting a light emitted from an 1image element
forming the 1image information, a second mirror for reflect-
ing the light reflected by said first mirror, a third mirror for
reflecting the light reflected by said second mirror and a
fourth mirror for reflecting the light reflected by said third
MIITOL.

12. A rear projection television as claimed 1n claim 11,
wherein said first, second, third and fourth mirrors are
arranged such that the light reflected by said fourth mirror
becomes the incident light beam on said end side flat mirror.

13. A rear projection television as claimed in claim 1,
further comprising a group of micro reflection mirrors for
representing an 1mage by reflecting an 1llumination light
beam emitted from said light source to arbitrary directions.

14. A projecting method of a rear projection television,
comprising the steps of:

expanding and projecting an image on an 1mage display
clement by a focusing optical part; and

combining and arranging said focusing optical part and a
plurality of reflection mirrors such that an incident light
beam incident on a final stage reflection mirror of said
reflection mirrors to be focused on a projection screen
1s slanted toward said screen to gradually reduce a

distance between said incident light beam and said
screen.

15. A projecting method of a rear projection television, as
claimed 1 claim 14, wherein an incident angle of an incident
light on said screen 1s 45 degrees or more.

16. A projecting method of a rear projection television, as
claimed 1n claim 14, wherein a center of the focused 1mage

1s different from an optical axis of said focusing optical part.

17. A projecting method of a rear projection television, as
claimed 1n claim 14, wherein said rear projection television
includes an optical path folding mirror provided on an upper
or bottom side of a casing of said rear projection television.

18. A projecting method of a rear projection television, as
claimed 1n claim 14, wherein an optical axis of a light beam
reflected by a retlection mirror immediately preceding said
final stage reflection mirror 1s slanted toward said screen to
oradually reduce a distance between said optical axis and
said screen.

19. A projecting method of a rear projection television, as
claimed 1n claim 14, wherein said focusing optical part 1s
constructed with a plurality of mirrors.
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