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remarkable. The above problems are caused by an asym- The invention relates
to a projection-type color  metric light intensity distribution of the
images display device utilizing liquid crystal light valves as  formed by
the liquid crystal light valves. Due to the image forming elements.
5   switching elements of the liquid crystal light valve There are several
versions of projection-type    and a light shield layer shielding the
switching color display devices employing liquid crystal light  elements
against light, the effective area of each valves. For example, documents
JP-A-179723/85        picture element has an asymmetric shape. Since a and
JP-A-35481/86 disclose display devices in        corresponding asymmetric
shape of the individual which liquid crystal light valves having a matrix
10  color images is projected after having been re- arrangement of picture
elements are used to form    flected an odd number of times and an even
num- red, green and blue images by controlling a red      ber of times,
respectively, with each reflection ef- light beam, a green light beam and a
blue light     fecting a lateral inversion, the projected picture beam,
respectively. The color images or color light  elements of the color
image(s) having been re- beams formed by the liquid crystal light valves
are   15  flected an odd number of times are not fully co- then optically
synthesized and projected onto a      incident with the projected picture
elements of the screen to form an enlarged image. The color im-      color
image(s) having been reflected an even num- ages are generally synthesized
by means of an        ber of times. As a result, the picture plane appears
optical system  including dichroic mirrors. Color   rough and irregular
color is produced within each synthesis by means of a dichroic mirror
system is 20 picture element area reducing  the color re- suitable for a
compact projection-type color display  producibilty. device since its
optical system is extremely simple.    It is an object of the present
invention to over- In the above prior art, the picture quality of the  come
the above stated problems and to provide a projected image is deteriorated
due to the exis-     projection-type color display device having an ex-
tence of both, colored light entering the projection   25  cellent color
reproducibility without irregular color lens system after having been
reflected an even      in the projected image even if a dichroic mirror
number of times during light synthesis by the dich-  system for color
synthesis is utilized. roic mirror system and colored light entering the
This object is achieved with a projection-type projection lens system after
having been reflected   color display device as claimed. an odd number of
times.                         30      According to the invention, a liquid
crystal light One reason for the deteriorated picture quality  valve used
for forming a colored image guided to results from the fact that the
feature of photoelec-  the optical projection system through an even num-
tricity of a light valve depends on the angle of     ber of reflections is
made different from a liquid incidence of the light entering the light
valve. Be-  crystal light valve used for forming a colored image cause of
this dependence on the angle of in-  35   guided to the optical projection
system through an cidence, the intensity distribution of the colored   odd
number of reflections in such a way that an light is becomes asymmetric.
Therefore, the inten-   optical feature of the one has a mirror inverted
sity distribution of those color components in the   symmetry with respect
to the optical feature of the projected image that have been reflected an
odd       other. The optical feature is the liquid crystal align- number of
times is different from  the intensity   40  ing distribution and/or the
unit pattern of the light distribution of color components that have been
shield layer or the arrangement of switching ele- reflected an even number
of times. This difference   ments. The form of the unit pattern of the
light in the intensity distribution results in an irregular  shield layer
can be made axially symmetric with color of the projected synthesized image
and the     respect to the center axis in the vertical direction of color
reproducibility is deteriorated.          45  the unit pattern. If the
light entered into the liquid crystal light   Ways of carrying out the
invention are de- valves were completely collimated light and en-
scribed in detail below with reference to the draw- tered the liquid
crystal light valve surface per-   ings which illustrate only specific
embodiments and pendicularly, the above mentioned disanvantages     in
which: would not occur. However, it is practically impos-  50  Fig. 1 sible
to obtain completely collimated light, and       is a schematic perspective
view of a liquid cry- some components of the incident light inevitably
stal light valve; enter the liquid crystal light valve surface at an
Figs.2 and 3 angle with respect to the normal to the surface,       show a.
liquid crystal aligning distribution; resulting in the above explained
disadvantages. If  55  Fig. 4 diffused light enters the liquid crystal
light valve,  shows an optical construction of a projection- the
disadvantages, that is irregular color and dete-   type color display
device; rioration of color reproducibility, are even more      Fig. 5 2    



3                  EP 0 303 898 B1                      4 shows a luminous
intensity distribution after im-  substrate rubbed in the direction
indicated by arrow age formation;                                     201
in Fig. 2 and the other substrate in the direc- Fig. 6
tion indicated by arrow 202. The thin film transistor shows a luminous
intensity distribution of the     carrying substrate of the other type of
liquid crystal projected image;                             5   light
valves is rubbed in the direction indicated by Fig. 7
arrow 301 in Fig. 3 and the substrate opposite shows an optical
construction of the projection-  thereto in the direction indicated by
arrow 302. The type color display device according to another     crossing
angle of the aligning axes of the upper embodiment;
and lower substrates is 80[err] for both types. When Fig. 8
10  the liquid crystal light valves or panels are filled is a
cross-sectional view of a liquid crystal light  with a nematic liquid
crystal, the one type becomes valve;
a twisted nematic (TN) liquid crystal light valve Figs.9 and 10
having a twist in the clockwise direction whereas show unit patterns of a
light shield layer of a    the other type becomes a TN liquid crystal light
liquid crystal light valve;                   15  valve having a twist in
the counterclockwise direc- Fig. 11
tion. When an optical activator is added to the shows an optical
construction of a projection-     nematic liquid crystal, such aligning
distributions type color display device according to still an-   are
maintained more stably or liquid crystal light other embodiment;
valves having a twist angle of 90[err] or more can be Fig. 12
20   obtained. For instance, an optical activator with the shows a unit
pattern of the light shield layer; and  property to rotate clockwise and
another one with a Figs. 13(a) and 13(b)
property to rotate counterclockwise can be utilized show unit patterns of
the light shield layer.     for the above mentioned first type and second
type A first embodiment of the present invention of    of liquid crystal
light valves, respectively. the present invention will be described below
in  25     The projection-type color display device using connection, with
Figs. 1 to 6.                       the above explained liquid crystal
light valves is An active matrix liquid crystal panel is utilized
optically constructed as shown in Fig. 4. The light as a liquid crystal
light valve. Thin film transistors  emitted from a light source 401 is
segregated into 102 are arranged in a matrix on a transparent        a red
light beam, a green light beam and a blue substrate. A light shield layer
101 is arranged on   30  light beam  by means of a blue light reflection
another substrate facing the former for shielding    dichroic mirror 402
and a green light reflection the light except for the effective picture
element   dichroic mirror 403. The red light beam enters a area. An
aligning layer is formed on each of the  red light liquid crystal light
valve 406, the green substrates and subjected to a rubbing treatment.
light beam a green light liquid crystal light valve The substrates are
combined to a liquid crystal  35  405 and the blue light beam  a blue light
liquid light valve with a liquid crystal material there-   crystal light
valve 404. The color images formed by between. As thin film  transistors
forming the       the liquid crystal light valves 404, 405 and 406 are
switching elements of the active matrix, polysilicon  synthesized by a
dichroic mirror prism 407 and transistors, amorphous silicon transistors
and semi-  projected by means of a projection lens 410 onto a conductor
compound transistors are usable. Fur-  40  screen (not shown). Dichroic
mirror prism 407 con- ther, a switching method like those using MIM
sists of four rectangular prisms bonded to each elements with the
properties of a diode, ring diode  other and forming a red light reflection
dichroic elements, back-to-back diodes or a simple mul-      mirror surface
408 and a blue light reflection dich- tiplexing method are also usable in
the present      roic mirror surface 409. During color synthesis by
invention.                                      45  said dichroic mirror
prism 407 the red image and The use of two different types of liquid
crystal  the blue image are each reflected once while the light valves
having symmetric aligning distributions  green image is transmitted without
being reflected, with respect to each other is an essential char-     and
the synthesized image is then guided to the acteristic of this embodiment
of the invention.      projection lens. The liquid crystal light valves for
"Symmetric aligning distributions" means that the   50  the red and the
blue light beams have an aligning aligning distribution of one of the
liquid crystal light  distribution according to Fig. 2 and the liquid cry-
valves is mirror-inverted with respect to the aligning  stal light, valve
for the green light beam has an distribution of the other liquid crystal
light valve as  aligning distribution according to Fig. 3, i.e. mirror-
will be explained below. The symmetric aligning      inverted with respect
to that of Fig. 2. Instead, the distributions are obtained by controlling
the direc-   55  aligning distribution of the liquid crystal light valves
tion of rubbing treatment for aligning of the upper  for the red and the
blue light beams could be that and lower substrates. The one type of liquid
crystal  corresponding to Fig. 3 and the aligning distribution light valves
has its thin film transistor carrying   of the liquid crystal light valve
for the green light 3    



5                  EP 0 303 898 B1                    6 beam that of Fig.
2. For achieving the object of the  also be obtained. present invention,
only the mirror-inverted symmet-      With reference to Figs. 8 to 11 and
4, a third ric relation is important.                           embodiment
of the present invention will be de- Wenn the luminous intensity
distributions are     scribed next. examined, that of the red and the blue
images on    5    As shown in the cross-sectional view in Fig. 8, the one
hand and that of the green image on the      active switching elements 102
such as polysilicon other hand are symmetric with respect to the cen-
thin film transistors or amorphous silicon thin film ter of the picture as
shown in Fig. 5. Since the     transistors, and picture element electrodes
103 are luminous intensity distributions of the red and the  formed in a
matrix on a transparent substrate as blue images are laterally inverted due
to the reflec-   10   means for controlling the photoelectric effect. On
tion in the dichroic mirror prism 407, there is no   the other substrate a
light shield layer 101 such as difference between the luminous intensity
distribu-  a coloring layer or a metallic thin film is provided In tions of
the Individual color picture components in  the form of a grid, covering
the whole area except the synthesized picture as shown in Fig. 6. Accord-
for the portions corresponding to the picture ele- ingly, no specific
colored light is displayed more   15   ment electrodes 103. After a desired
aligning treat- intensively in the picture than others, resulting in  ment
the above two substrates are attached to- no irregular color and an
improved color reproduc-   gether with a liquid crystal composition 104
filled ibility.                                             therebetween.
Two types of liquid crystal light In the above embodiment, during color
synthe-     valves are thus obtained, with one type having a sis the red
and the blue light (picture) are each   20 unit, pattern 901 of the light
shield layer as shown reflected once while the green light (picture) does
in Fig. 9 and the other type having a unit pattern not undergo any
reflection. It will be appreciated   1001 of the light shield layer as
shown in Fig. 10. that one reflection is only an example of any odd    As
will be appreciated from a comparison of the number of reflections, whereas
no reflection is an   unit patterns 901 and 1001, they are symmetric
example of any even number of reflections.      25   with respect to each
other, like one being mirror- A second embodiment of the present invention
inverted with respect to the other. (Fig. 1 shows the will next be
described with reference to Fig. 7. The  correspondence between a "unit
pattern" 101a of second embodiment uses the same two types of         light
shield layer 101 and the arrangement of the liquid crystal light valves as
the first embodiment.  switching elements 102). The arrangement of the In
Fig. 7, the light emitted from the light source   30   active switching
elements 102 of the two types of 401 is segregated into a red, a green and
a blue    liquid crystal light valves is correspondingly sym- light beam by
means of a yellow light reflection     metric so that in each type the
active switching dichroic mirror 701 and a green light reflection
elements are completely shielded by the light dichroic mirror 403. The red,
green and blue light   shield layer. beams enter a red liquid crystal light
valve 406, a   35  The light enters the liquid crystal light valve green
liquid crystal light valve 405 and a blue liquid  from the side of the
light shield layer 101, and the crystal  light valve 404, respectively.
According to  type of liquid crystal light valves corresponding to the
optical construction of the projection-type color  Fig. 9 can be used as
the green light liquid crystal display device of this embodiment, during
color      light valve 405 when the type corresponding to Fig. synthesis,
the red image formed by the red light   40   10 is used for the red and the
blue light liquid liquid crystal light valve 406 is reflected once by
crystal light valves 404 and 406, or vice versa, if the red light
reflection dichroic mirror, surface 409.  the projection-type color display
device is con- The green image formed by. the green light liquid
structed according to Fig. 4 or Fig. 11. crystal light valve 405 is
transmitted without any       According to the construction shown in Fig.
4, reflection. The blue image formed by the blue light   45  the red and
the blue images are each reflected liquid crystal light valve 404 is
reflected twice by a  once by the red light reflection dichroic mirror
mirror 706 and.the blue light reflection dichroic    surface 408 and the
blue light reflection dichroic mirror surface 408. The synthesized image is
guid-   mirror surface 409, respectively, before they are ed to projection
lens 410. For the blue light liquid  guided to the projection lens 410. On
the other crystal light valve 404 and the green light liquid   60   hand,
the green image enters the projection lens crystal light valve 405, the
type having a TN liquid  410 without, being reflected. Therefore, the red
and crystal twisted clockwise according to Fig. 2 is     the blue image are
projected as mirror-inverted used, whereas for the red light liquid crystal
light  images, whereas the green image is projected as valve 406 the other
type of liquid crystal light     non-inverted image. Since the patterns of
the light valves having a TN liquid crystal twisted coun-   55  shield
layers of the liquid crystal light valves for- terclockwise according to
Fig. 3 is used. Thus, in   ming the red and the blue image are symmetric
this embodiment, a projected image without irregu-   with respect to the
pattern of the light shield layer lar color and excellent in color
reproducibilty can  of the liquid crystal light valve forming the green 4



7                  EP 0 303 898 B1                      8 image, after
having been mirror-inverted, the pat-   the third embodiment the green
light liquid crystal terns of the red and the blue images are fully
light valve 405 uses a TN liquid crystal twisted coincident with that of
the green image in the       clockwise as shown in Fig. 2 and the red and
the synthesized projected image. As a result, no irreg-  blue light liquid
crystal light valves 406 and 404 ular color is caused in the picture
elements.    5   use a TN liquid crystal twisted counterclockwise as
According to the construction shown in Fig. 11,   shown in Fig. 3, a
projected image being excellent a red image is formed by the red light
liquid crystal  in color reproducibility without Irregular color in the
light valve 406 and is then guided to the projection  whole picture can be
obtained in the same manner lens 410 through a double reflection by mirror
706   as in the above embodiments 1 and 2. and red light reflection
dichroic mirror surface 409.   10  A fourth embodiment of the invention
will be A green image is formed by the green light liquid    described with
reference to Figs. 4, 8 and 11 to 13. crystal light valve 405 and is guided
to the projec-     Fig. 8 is a cross-sectional view of the liquid tion lens
410 through one reflection by the green    crystal light valve of the
projection-type color dis- light reflection dichroic mirror surface 1101. A
blue  play device of this fourth embodiment and Fig. 12 image is formed by
the blue light liquid crystal light  15  shows the unit pattern of the
light shield layer 101 valve 404 and is guided to the projection lens 410
of the liquid crystal light valve. Figs. 4 and 11 show without reflection.
Therefore, the red image and the  the optical construction of the
projection-type color blue image are projected without positional trans-
display device of the this embodiment. The liquid formation, whereas the
green image is projected as   crystal light valve constructed in accordance
with a mirror image of the original one. In this embodi-  20   Fig. 8 is
provided with a unit pattern 1201 of the ment, the patterns of the light
shield layers of the  light shield layer shown in Fig. 12 which is axially
red light and the blue light liquid crystal light valves  symmetric with
respect to a vertical center line and the pattern of the light shield layer
of the green  1202. The projection-type display device uses light liquid
crystal light valve are symmetric with  three liquid crystal light valves
in accordance with respect to each other as explained above, so that  25
the construction similar to that shown in Figs. 4 and the patterns of the
light shield layer are completely  11. Each of the three liquid crystal
light valves has coincident in the projected image.    .              a
light shield layer pattern according to the unit As stated above, the
projection-tpye color dis-   pattern 1201 of Fig. 12. In this embodiment,
the play device of this embodiment produces a projec-    aligning
distribution of the green light liquid crystal tion image having a faithful
color reproducibility   30  light valve 405 and the aligning distributions
of the without any irregular color in the picture elements.  red light
liquid crystal light valve 406 and the blue The optical construction of the
projection-type dis-  light liquid crystal light valve 404 are symmetric
play device according to Figs. 4 and 11 shall be     with respect to each
other in the sense explained interpreted as illustrative and not in a
limiting    before and a TN liquid crystal twisted by an angle sense. The
explained symmetric relation between   35   of 80[err] in the
counterclockwise direction and a TN the unit patterns of the light shield
layers of the   liquid crystal twisted by an angle of 80[err] in the liquid
crystal light valves for forming colored im-  clockwise direction are
employed in the light ages which are subjected to an odd number of
valves, respectively. Since one of the unit patterns reflections and those
of the light shield layers of  of the light shield layer of the liquid
crystal light the liquid crystal light valves for forming colored   40
valve for the red light, the green light or the blue images which are
subjected to an even number of      light is the mirror image of the other
two and since reflections achieves the object of the present inven-  these
patterns are axially symmetric with respect to tion easily.
the vertical center axes, the patterns are com- As explained with respect
to the first and sec-   pletely coincident with original forms if they are
ond embodiments of the present invention, the   45  laterally inverted.
Therefore, even of the unit pat- symmetric relation between the aligning
distribu-    tern is laterally inverted several times, the unit tions of
the liquid crystals avoids irregular color in  pattern, is not changed and
the picture element the projected image as a whole. As explained with
patterns in each of the colored images formed by respect to the third
embodiment of the invention,    the three liquid crystal light valves are
completely the symmetric relation between the patterns of the   50
coincident in the projected image, which results in light shield layers and
the arrangement of the ac-   no irregular color. That means that the same
light tive switching elements avoids irregular color in the  shield layer
pattern can be used for the three liquid picture elements. If these
embodiments are com-      crystal light valves, so that the same production
bined to have both, the symmetric relation between   process can be used
for forming the light shield the aligning distributions and the symmetric
rela-   55  layers for the three liquid crystal light valves. A tion
between the patterns of the light shield layers,  photolithographic
technique is generally employed irregular color in the picture elements and
in the   for the production of light shield layers. According whole picture
are avoided. For instance, when in     to this embodiment only one
photo-mask or the like 5    



9                  EP 0 303 898 B1                     10 is necessary,
rendering the production process           projection lens system through
an odd number simple and allowing the liquid crystal light valves to   of
reflections have a mirror-inverted like sym- be produced at low cost.
metric relation with respect to each other, The unit pattern of the light
shield layer of this      wherein the optical characteristic of said
embodiment is not limited to the one shown in Fig.   5  liquid crystal
light valves is the form of a unit 12, but any pattern which is axially
symmetric with      pattern (901, 1001) of a light shield layer (101)
respect to the vertical center axes, for example the     formed in the
liquid crystal valve. one shown in Fig. 13, may be used. Further, if the
picture elements are arranged triangularly, the ob-  3. A display device
according to claim 2, wherein ject of the present invention can be achieved
easi-  10  the form of the unit pattern (1201) of a light ly.
shield layer (101) of the liquid crystal light It goes without saying that
the fourth embodi-       valve is axially symmetric with respect to a ment,
like the third embodiment, may be combined         center axis in the
vertical direction of the unit with the first or second embodiment in order
to          pattern. avoid irregular color due to the angle of incidence
is dependency of the photoelectricity of the liquid     4. A
projection-type color display device compris- crystal light valves in order
to achieve an even         ing liquid crystal light valves for controlling
a more excellent color reproducibility.                    plurality of
colored light beams and producing respective color images, an optical
synthesiz- Claims                                      20      ing system
(407) for optically synthesizing said color images, and a projection lens
system 1. A projection-type color display device compris-       (410) for
projecting the synthesized images ing liquid crystal light valves for
controlling a    onto a screen, plurality of colored light beams and
producing           c aracterized in that an optical characteris-
respective color images, an optical synthesiz-   25  tic of each liquid
crystal light valve forming a ing system (407) for optically synthesizing
said     color image which is guided to said projection color images, and a
projection lens system           lens system (410) through an even number
of (410) for projecting the synthesized images          reflections and the
corresponding optical char- onto a screen,
acteristic of each liquid crystal light valve for characterized in that an
optical characteris-   30  forming a color image which is guided to the tic
of each liquid crystal light valve forming a     projection lens system
through an odd number color image which is guided to said projection
of reflections have a mirror-inverted like sym- lens system (410) through
an even number of          metric relation with respect to each other,
reflections and the corresponding optical char-          wherein the
optical characteristic is the acteristic of each liquid crystal light valve
for   35  arrangement of switching elements (102) in the forming a color
image which is guided to the         liquid crystal light valves for
controlling the projection lens system through an odd number
photoelectric effect of the liquid crystal. of reflections have a
mirror-inverted like sym- metric relation with respect to each other,
5. A display device according to claim 1, wherein wherein the optical
characteristic of said   40   further optical characteristics of each
liquid liquid crystal light valves is the liquid crystal    crystal light
valve forming a color image which aligning distribution.
is guided to said projection lens system (410) through an even number of
reflections and the 2. A projection-type color display device compris-
corresponding optical characteristics in each ing liquid crystal light
valves for controlling a   45  liquid crystal light valve for forming a
color plurality of colored light beams and producing       image, which is
guided to the projection lens respective color images, an optical
synthesiz-       system through an odd number of reflections ing system
(407) for optically synthesizing said     have a mirror-inverted like
symmetric relation color images, and a projection lens system
with respect to each other, said further optical (410) for projecting the
synthesized images   so     characteristics being the form of a unit
pattern onto a screen,                                       of a light
shield layer formed in the liquid characterized in that an optical
characteris-     crystal light valve, and the arrangement of tic of each
liquid crystal light valve forming a     switching elements formed in the
liquid crystal color image which is guided to said projection       light
valves for controlling the photoelectric ef- lens system (410) through an
even number of  55      fect of the liquid crystal. reflections and the
corresponding optical char- acteristic of each liquid crystal light valve
for  6. A display device according to claim 2, wherein forming a color
image which is guided to the         a further optical characteristic of
each liquid 6    
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10 is necessary, rendering the production process            projection
lens system through an odd number simple and allowing the liquid crystal
light valves to    of reflections have a mirror-inverted like sym- be
produced at low cost.                                  metric relation with
respect to each other, The unit pattern of the light shield layer of this
wherein the optical characteristic of said embodiment is not limited to the
one shown in Fig.   5    liquid crystal light valves is the form of a unit
12, but any pattern which is axially symmetric with       pattern (901,
1001) of a light shield layer (101) respect to the vertical center axes,
for example the      formed in the liquid crystal valve. one shown in Fig.
13, may be used. Further, if the picture elements are arranged
triangularly, the ob-   3.  A display device according to claim 2, wherein
ject of the present invention can be achieved easi-  10  the form of the
unit pattern (1201) of a light ly.
shield layer (101) of the liquid crystal light It goes without saying that
the fourth embodi-        valve is axially symmetric with respect to a
ment, like the third embodiment, may be combined          center axis in
the vertical direction of the unit with the first or second embodiment in
order to           pattern. avoid irregular color due to the angle of
incidence   15 dependency of the photoelectricity of the liquid      4. A
projection-type color display device compris- crystal light valves in order
to achieve an even          ing liquid crystal light valves for controlling
a more excellent color reproducibility.                     plurality of
colored light beams and producing respective color images, an optical
synthesiz- Claims                                           20 .     ing
system (407) for optically synthesizing said color images, and a projection
lens system 1. A projection-type color display device compris-       (410)
for projecting the synthesized images ing liquid crystal light valves
for.controlling a     onto a screen, plurality of colored light beams and
producing            characterized in that an optical characteris-
respective color images, an optical synthesiz-   25   tic of each liquid
crystal light valve forming a ing system (407) for optically synthesizing
said      color image which is guided to said projection color images, and
a projection lens system            lens system (410) through an even
number of (410) for projecting the synthesized images           reflections
and the corresponding optical char- onto a screen,
acteristic of each liquid crystal light valve for characterized in that an
optical characteris-   30  forming a color image which is guided to the tic
of each liquid crystal light valve forming a      projection lens system
through an odd number color image which is guided to said projection
of reflections have a mirror-inverted like sym- lens system (410) through
an even number of           metric relation with respect to each other,
reflections and the corresponding optical char-           wherein the
optical characteristic Is the acteristic of each liquid crystal light valve
for   35  arrangement of switching elements (102) in the forming a color
image which is guided to the          liquid crystal light valves for
controlling the projection lens system through an odd number
photoelectric effect of the liquid crystal. of reflections have a
mirror-inverted like sym- metric relation with respect to each other,
5. A display device according to claim 1, wherein wherein the optical
characteristic of said   40   further optical characteristics of each
liquid liquid crystal light valves is the liquid crystal     crystal light
valve forming a color image which aligning distribution.
is guided to said projection lens system (410) through an even number of
reflections and the 2. A projection-type color display device compris-
corresponding optical characteristics in each ing liquid crystal light
valves for controlling a   45  liquid crystal light valve for forming a
color plurality of colored light beams and producing        image which is
guided to the projection lens respective color images, an optical
synthesiz-        system through an odd number of reflections ing system
(407) for optically synthesizing said      have a mirror-inverted like
symmetric relation color images, and a projection lens system
with respect to each other, said further optical (410) for projecting the
synthesized images   so      characteristics being the form of a unit
pattern onto a screen,                                        of a light
shield layer formed in the liquid characterized in that an optical
characteris-     crystal light valve, and the arrangement of tic of each
liquid crystal light valve forming a      switching elements formed in the
liquid crystal color image which is guided to said projection        light
valves for controlling the photoelectric ef- lens system (410) through an
even number of   55      fect of the liquid crystal. reflections and the
corresponding optical char- acteristic of each liquid crystal light valve
for  6. A display device according to claim 2, wherein forming a color
image which is guided to the          a further optical characteristic of
each liquid    
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forming a color image which      ge symmetfische Beziehung zueinander ha-
is guided to said projection lens system (410)       ben, through an even
number of reflections and the           wobel die optische Eigenschaft der
Flfs- corresponding optical characteristics in each
sigkristallichtventile die Form eines Einheits- liquid crystal light valve
for forming a color   5   musters (901, 1001) elner in deM Fllssigkri-
image which is guided to the projection lens        stallventil
ausgebildeten Lichtabschirmschicht system through an odd number of
reflections         (101) ist. have a mirror-inverted like symmetric
relation with respect to each other, said further optical  3.
Anzeigevorrichtung nach Anspruch 2, bei der characteristic being the
arrangement of switch-  10  die Form  des Einheitsmusters (1201) einer ing
elements formed in the liquid crystal light      Lichtabschirmschicht (101)
des Flssigkristal- valves for controlling the photoelectric effect of
lichtventils axialsymmetrisch in bezug auf eine the liquid crystal.
Mittelachse in Vertikalrichtung des Einheitsmu- sters ist. PatentansprUche
15 4. Projektionsfarbanzeigeeinrichtung   umfassend 1.
Projektionsfarbanzeigeeinrichtung  umfassend
Flfssigkristallichtventile zur Steuerung einer Flissigkristallichtventile
zur Steuerung einer       Vielzahl von Farblichtstrahlen und zur Erzeu-
Vielzahl von Farblichtstrahlen und zur Erzeu-        gung jeweiliger
Farbbilder, ein optisches Syn- gung jeweiliger Farbbilder, ein optisches
Syn-  2Q r  thesesystem (407) zum optischen Zusammen- thesesystem (407) zum
optischen Zusammen-            fOgen der Farbbilder, und ein
Projektionslin- fOgen der Farbbilder, und ein Projektionslin-
sensystem (410) zum Projizieren der zusam- sensystem  (410) zum Projizieren
der zusam--         mengesetzten Bilder auf einen Schirm, mengesetzten
Bilder auf einen Schirm,                   dadurch gekennzelchnet, daB eine
opti- dadurch gekennzelchnet, daB eine opti-  25       sche Eigenschaft
jedes FlOssigkristallichtven- sche Eigenschaft jedes Fl(ssigkristalli
chtven-     tils, das ein Farbbild erzeugt, welches Ober tils, das ein
Farbbild erzeugt, welches xOber        eine gerade.Anzahl von Reflexionen
zu dem eine gerade Anzahl von Reflexionen zu dem
Projektionslinsensystem  (410) gaffihrt wird, Projektionslinsensystem
(410) gefilhrt wird,        und die entsprechende optische Eigenschaft und
die entsprechende optische Eigenschaft  30       jedes
FlOssigkristalllichtventils zur Ausbildung jedes FlOssigkristallichtventils
zur Ausbildung      eines Farbbilds, das Ober eine ungerade An- eines
Farbbilds, das Ober eine ungerade An-          zahl von Reflexionen zu dem
Projektionslinsen- zahl von Reflexionen zu dem Projoktionslinsen-
system geffihrt wird, aine spiegelverkehrt-arti- system gefflhrt wird, elne
spiegelverkehrt-arti-     ge symmetrische Beziehung zueinander ha- ge
symmetrische Beziehung zueinander ha-  35         ben, ben,
wobel die optische Eigenschaft die Anord- wobei die optische Eigenschaft
der FlUs-         nung von Schaltelementen (102) in dem FlOs- .
sigkristallichtventile die Flfssigkristall-Ausrich-  sigkristallichtventil
zur Steuerung des photo- tungsverteilung ist.
elektrischen Effekts des Fltissigkristalls ist. 40 2.
Projektionsfarbanzeigeainrichtung  umfassend      5. Anzeigeeinrichtung
nach Anspruch 1, be] der Flissigkristallichtventile zur Steuerung einer
weitere optische Eigenschaften jedes Flfssig- Vielzahl von
Farblichtstrahlen und zur Erzeu-        kristallichtventils, das ein
Farbbild erzeugt, wel- gung jeweiliger Farbbilder, ein optisches Syn-
ches Oiber eine gerade Anzahl von Reflexionen thesesystem (407) zum
optischen Zusammen-   45       zu den Projektionslinsensystemen (410) ge-
fOgen der Farbbilder, und ein. Projektionslin-      fMhrt wird, und die
entsprechenden optischen sensystem  (410) zum Projizieren der zusam-
Eigenschaften in jedem FlUssigkristallichtventil mengesetzten Bilder auf
einen Schirm,                zur Ausbildung eines Farbbildes, das Ober eine
dadurch gekennzelchnet daB eire opti-            ungerade Anzahl von
Reflexionen zu dem Pro- sche Eigenschaft jedes Flussigkristallichtven-   50
Jektionslinsensystem    gefilhrt  wird,  eine tils, das emn Farbbild
erzeugt, welches Ober         spiegelverkehrt-artige  symmetrische  Bezie-
elne gerade Anzahl von Reflexionen zu dem            hung zueinander
aufweisen, wobei die weiteren Projektionslinsensystem  (410) geffihrt wird,
optischen Eigenschaften die Form eines Emn- und die entsprechende optische
Eigenschaft           heitsmusters einer in dem  FlOssigkristallicht- jedes
FlOssigkristallichtventils zur Ausbildung   5s  ventil ausgebildeten
Lichtabschirmschicht und eines Farbbilds, das Ober eine ungerade An-
die Anordnung von in den Flfssigkristalllicht- zahl von Reflexionen zu dem
Projektionslinsen-       ventilen ausgebildeten  Schaltelementen zur system
geffihrt wird, eine spiegelverkehrt-arti-     Steuerung des
photoelektrischen Effekts des 7    
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S  * Flfissigkristalls sind.                              syntheso optique
(407) destine a effectuer une synthase optique des images en couleur, et un
6. Anzeigeeinrichtung nach Anspruch 2, bei der          systeme de lentille
de projection (410) qui est eine weitere optische Eigenschaft jedes Flls-
destind i projeter les images synthetisees sur 'ty/
sigkristallichtventils, das ein Farbbild erzeugt,   5  un ecran, welches
Oiber eine gerade Anzahl von Reflexio-          caracterise en ce qu'une
caracteristique nen zu den Projektionslinsensystemen (410)
optique de chaque structure de transmission gefflhrt wird, und die
entsprechenden opti-          s6lective de lumibre A cristaux liquides
formant schen Eigenschaften in jedem  Filssigkristal-        une image en
couleur qui est guidde vers le lichtventil zur Ausbildung eines Farbbildes,
das   10  systbme de lentille de projection (410) en su- Uber eine ungerade
Anzahl von Reflexionen zu         bissant un nombre pair de reflexions, et
la dem Projektionslinsensystern gefUhrt wird, eine      caract6ristique
optique correspondante de cha- spisgelverkehrtartige symmetrische Beziehung
quo structure de transmission s6lective de lu- zueinander aufweisen, wobei
die weitere opti-        mibre a cristaux liquides qui est destinde a sche
Eigenschaft die Anordnung von in den   is       former une Image en couleur
qui est guid~e Frissigkristallichtventilen ausgebildeten Schalt-   vers le
systeme de lentille de projection en elementen zur Steuerung des
photoelektri-           subissant un nombre impair de reflexions, pre-
schen Effekts des FlUssigkristalls ist.              sentent une relation
mutuelle de sym6trie sem- blable A I'inversion qui resulte de la rdflexion
k-'evendications                                .20,       sur un miroir,
et en ce quo la caract6ristique optique des 1. Un dispositif de
visualisation en couleur du         structures de transmission selective de
lumiere type projection, comportant des structures de        a crrstaux
liquides est la forme d'un motif transmission s6lective de lumibre A
cristaux         616(entaire (901, 1001) d'une couche d'ecran liquides pour
commander un ensemble de fais-  25     vis-a-vis de la lumibre (101) qui
est formde ceaux de lumiere color6e et pour produire des        dans Ia
structure de transmission s6lective de images en couleur respectives, un
systeme de        lumibre a cristaux liquides. synthese optique (407)
destine a effectuer une synthese optique des images en couleur, et un    3
Un dispositif de visualisation selon la revendi- systeme de lentille do
projection (410) qui est  30  cation. 2, dans loquel la forme du motif did-
destin6 a projeter les images synth6tis6es sur       mentaire (1201) d'une
couche d'ecran vis-a-vis un ecran,
de la Cumire (101) de la structure de transmis- caracteris4 en ce qu'une
caract6rlstique         sion s6lective de lumiere a cristaux liquides,
optique de chaque structure de transmission          presente une sym~trie
axiale par rapport A un selective de lumibre a cristaux liquides formant
35  axe central orientd dans la direction verticale une image en couleur
qui est guidee vers le          du motif 6l6mentaire. systeme de lentille
de projection (410) en su- bissant un nombre pair de reflexions, et la
4. Un dispositif de visualisation en couleur du vY    caracteristique
optique correspondante de cha-        type projection, comportant dos
structures do quo structure de transmission selective de lu-  40
transmission sdlective de lumiere A cristaux mibre & cristaux liquides qui
est destinee a         liquides pour commander un ensemble de fals- former
une image en couleur qui est guid6e           ceaux de lumiere colorIe et
pour produire des vers le systeme de lentille de projection en
images on couleur respectives, un systbme de subissant un nombre impair de
rdflexions, pre-      synthbse optique (407) destine & effectuer une
sentent une relation mutuelle de syrmetrie sem-   48  synthese optique.des
images en couleur, et un blable & l'inversion qui resulte de Ia reflexion
systeme de lentille de projection (410) qui est sur un miroir,
destine a projeter les images synth6tisdes sur et la caracteristique
optique des.structures     un.6cran, de transmissions elective de lumiere a
cristaux         caractkris4 en ce qu'une caract6ristique Iiquides est la
distribution d'alignement des   50   optique de chaque structure de
transmission cristaux liquides.                                   s6lective
de lumiere a cristaux liquides formant une. image en couleur qui est guidee
vers le 2. Un dispositif de visualisation en couleur du          systeme de
lentille de projection (410) en su- type projection, comportant des
structures de        bissant un nombre pair de r6flexions, et la
transmission s6lective de lumibre a cristaux  s5     caract6ristique
optique correspondante de cha- liquides pour commander un ensemble de fais-
quo structure de transmission sdlective de lu- ceaux de lumiere coloree et
pour produire des        mibre & cristaux liquides qui est destin6e a
images en couleur respectives, un systeme de         former une image en
couleur qui est guid6e 8    
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M  S  * vers le systeme de lentille de projection en          priet6s
photo6lectriques des cristaux liquides. subissant un nombre impair de
reflexibns, pr6- sentent une relation mutuelle de sym6trie sem- blable A
I'inversion qui rdsulte de la r6flexion sur un miroir,
5 et en ce que la caracteristique optique est la disposition d'6I6ments de
commutation (102) dans les structures de transmission s6lective de lumiere
a cristaux liquides, pour la corn- mande des propriet6s photo~lectriques
des   io cristaux liquides. 5. Un dispositif de visualisation selon la
revendi- cation 1, dans lequel des caractiristiques opti- ques
suppl~mentaires de chaque structure de   16 *;transmission selective de
lumiere a cristaux liquides formant une image en couleur qui est guidee
vers le systeme de lentille de projec- tion (410) en subissant un nombre
pair de reflexions, et Jes caract6ristiques optiques cor-  20 respondantes
dans chaque structure de tran- smission s6lective de lumiere a cristaux
liqui- des pour la formation d'une imagq en couleur qui est guid6e vers le
systeme de lentille de projection en subissant un nombre impair de   25
r6flexions, presentent une relation .mutuelle de symetrie semblable a
linversion qui rdsLte de la r6flexion sur un miroir, ces caract6ristiques
optiques supplementaires etant la forme d'un motif 6elmentaire d'une couche
d'6cran vis-a-   30 vis de la lumiere qui est formde dans la struc- ture de
transmission s6lective de lumiere a cristaux liquides, et la disposition
d'el6ments de commutation qui sont form6s dans les structures de
transmission sdlective de lumibre   35 a cristaux liquides, pour commander
los pro- pri6t6s photo6lectriques des cristaux liquides. '  6. Un
dispositif de visualisation selon la revendi- cation 2, dans lequel une
caracteristique opti-  40 quo supplementaire de chaque structure de
transmission s6lective de lumiere A cristaux liquides formant une image en
couleur qui est guidee vers le systeme de lentille de projec- tion (410) en
subissant un nombre. pair de   45 reflexions, et la caract6ristique.optique
corres- pondante dans chaque structure de transmis- sion selective de
lumiere a cristaux liquides pour la formation d'une image en couleur qui
est guidee vers le systeme de lentille de pro-   50 jection en subissant un
nombre impair de re- flexions, pr6sentent une relation mutuelle de sym~trie
semblable a I'inversion qui resulte de la r6flexion sur un miroir, cette
caracteristique optique suppl6mentaire 6tant la disposition   55 d'el6ments
de commutation qui sont form6s dans les structures de transmission de
lumiere a cristaux liquides pour commander les pro- 9    


