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A projection type liquid crystal display comprises a projec 
tor 1 including a white light Source, a monochrome liquid 
crystal panel, and a projection lens 7, an image-forming 
device 2a for forming an image corresponding to each 
primary color projected from the projector 1 on a diffusion 
plate 2b, a shutter device 4 formed by arranging a plurality 
of Shutter regions, which can Switch light transmission and 
light shading in the lateral direction, a Shutter controlling 
device 5 for controlling light transmission and light shading 
of the shutter regions of the shutter device on the basis of 
timing of projecting an image corresponding to each primary 
color from the projector and for forming a Stripe-shaped 
image corresponding to a plurality of primary colors in 
Sequence on the diffusion plate 2b, and a plurality of color 
filterS2c of primary color corresponding to the Stripe-shaped 
image formed on the diffusion plate 2b and disposed on the 
incident surface side of the diffusion plate 2b. 
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PROJECTION TYPE LIQUID CRYSTAL DISPLAY 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 This invention relates to a projection type liquid 
crystal display that uses a white light Source, a monochrome 
liquid crystal panel, and a projection lens to display a color 
image. 
0003 2. Description of Prior Art 
0004 Known methods of projecting a color image by 
using a liquid crystal panel as a light bulb are: a method 
which includes three liquid crystal panels for R, G, B and 
means for optically Splitting and Synthesizing color Such as 
a dichroic mirror, a dichroic prism or the like; also a method 
which uses a Single liquid crystal panel with a color filter. 
0005 The latter projection type liquid crystal display, 
which uses a single liquid crystal panel to project the color 
image, does not need an optical System for splitting and 
Synthesizing color, as distinguished from the former display 
which uses three liquid crystal panels. Such the display can 
be assembled easily with a light Source composed of a 
Simple lamp, a liquid crystal panel with a color filter and a 
lens, resulting in a reduction of the number of parts. There 
fore, it is possible to reduce the size and weight of the unit, 
and easy to adjust. 

SUMMARY OF THE INVENTION 

0006 The above-described conventional display, how 
ever, displayS imageS for R, G, B on a liquid crystal Surface 
of the Single liquid crystal panel Simultaneously, causing a 
low resolution image compared with the display using three 
liquid crystal panels. 
0007. This invention is made to provide a projection type 
liquid crystal display capable of displaying a high resolution 
color image by using a single monochrome liquid crystal 
panel. 
0008. This invention comprises a projector, which 
includes a light Source for emitting white light, a mono 
chrome liquid crystal panel driven and Switched Sequentially 
in accordance with an image Signal corresponding to a 
plurality of primary colors, and a projection lens for pro 
jecting and magnifying an image on a liquid crystal Surface 
of the liquid crystal panel. This invention also comprises a 
Screen, which includes a diffusion member as an image 
forming Surface, an image forming device for forming an 
image corresponding to each primary color projected from 
the projector on the diffusion member, a color filter arranged 
on an incident Side of the diffusion member and including a 
plurality of primary color filters corresponding to a Stripe 
shaped image formed on the diffusion member. Further, this 
invention comprises a shutter device and a shutter control 
ling device. The shutter device includes a plurality of shutter 
regions, which are arranged in the lateral direction and can 
Switch between light transmission and light Shading. The 
Shutter controlling device controls light transmission and 
light shading of the Shutter regions of the Shutter device by 
timing that an image corresponding to each of the primary 
colors from the projector is projected, and for forming a 
Stripe-shaped image corresponding to a plurality of primary 
colors in Sequence on the diffusion member. 
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0009. According to the above structure, the display, 
which uses the Single monochrome liquid crystal panel, can 
display a full color image in time-Series and realize a 
high-resolution image as well as the display using three 
liquid crystal panels. 

0010. The shutter device is arranged in front of the 
projection lens of the projector. The Shutter device is com 
posed of a plurality of the shutter regions capable of Switch 
ing between light transmission and light shading arranged in 
the lateral direction with a width narrower than that of the 
projection lens. 

0011 To be concrete, the color filter is formed on the 
diffusion member or on the diffusion member side of the 
image-forming device. 
0012. The screen may be formed by integrating the 
diffusion member, the color filters and the image forming 
device into one body. 
0013. According to the structure, the image correspond 
ing to each primary color transmitted from the projector can 
be formed at a predetermined position on the diffusion 
member without fail. 

0014. In addition, the shutter device may be placed at a 
diaphragm of the projection lens and may be formed by 
arranging a plurality of the shutter regions, which can Switch 
between light transmission and light Shading, in the lateral 
direction with a width narrower than that of the projection 
lens. 

0015 According to the structure, a uniform image light is 
transmitted from the projector through the projection lens, 
irrespective of the Shutter regions. Further, the Stripe-shaped 
image corresponding to each primary color can be formed in 
each pixel image region on the diffusion member through a 
light transmission region of the Shutter device. 
0016. This invention comprises a projector, which 
includes a light Source emitting white light, a monochrome 
liquid crystal panel driven and Switched Sequentially in 
accordance with an image Signal corresponding to a plurality 
of primary colors, and a projection lens for projecting and 
magnifying an image on a liquid crystal Surface of the liquid 
crystal panel. This invention also comprises a Screen, which 
includes a diffusion member as an image forming Surface, an 
image forming device for forming an image corresponding 
to each primary color projected from the projector on the 
diffusion member. Further, this invention comprises a shut 
ter device, a color filter and a shutter controlling device. The 
Shutter device includes a plurality of Shutter regions, which 
are arranged in the lateral direction and can Switch between 
light transmission and light Shading. The color filter is 
arranged on the light incident Side or the light transmitting 
Side of the Shutter device and includes a plurality of primary 
color filters corresponding to the Shutter regions. The Shutter 
controlling device controls light transmission and light Shad 
ing of the Shutter regions of the Shutter device by timing that 
an image corresponding to each of the primary colors from 
the projector is projected, and for forming a Stripe-shaped 
image corresponding to a plurality of primary colors in 
Sequence on the diffusion member. 
0017 According to this structure, the color filter can have 
a wide pitch of the margin or the like, resulting in easy 
manufacture of the color filter. 



US 2001/0017688A1 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.018 FIG. 1 is a diagram illustrating a structure of a 
projection type liquid crystal display in a first embodiment 
according to a present invention. 
0.019 FIG. 2 is a diagram illustrating a structure of a 
projection type liquid crystal display in a Second embodi 
ment according to the present invention. 
0020 FIG. 3 is a diagram illustrating a structure of a 
projection type liquid crystal display in a third embodiment 
according to the present invention. 
0021. The foregoing and other objects, features, aspects 
and advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when collected conjunction with the 
accompanying drawings. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0022. The explanation of a first embodiment according to 
the invention is made by referring to figures as follows: FIG. 
1 is a diagram illustrating a structure of a projection type 
liquid crystal display in the embodiment. 
0023 The projection type liquid crystal display in the 
embodiment comprises a Screen 2, a projector 1, a shutter 
device 4 arranged in front of a projection lens of the 
projector 1, a shutter controlling device 5 for controlling the 
Shutter device 4, and an image Signal feeding device 6. 
0024. The projector 1 projects an image for red (R), an 
image for green (G) and an image for blue (B) in Sequence 
on the basis of an image signal from the image Signal 
feeding device 6. The projector 1 is a projector with a single 
liquid crystal panel comprising a light Source 1A emitting 
white light (not shown in FIG. 1), a monochrome liquid 
crystal panel 1B driven and Switched in Sequence on the 
basis of the image signal corresponding to R, G, B (not 
shown), and a projection lens 7 for magnifying the image on 
a liquid crystal Surface of the liquid crystal panel. 
0.025 The image signal feeding device 6 processes an 
image Signal and Sends the processed image Signal to the 
projector 1. With this process, the projector 1 projects an 
image for red, an image for green, and an image for blue in 
Sequence. The liquid crystal panel 1B is driven at frequency 
three times as fast as a conventional one and displays the 
images for R, G, B in Sequence. 

0026. The shutter device 4 includes three shutter regions, 
which can Switch between light transmission and light 
Shading, arranged laterally with a width narrower than that 
of the projection lens 7. The shutter device 4 is composed of 
a TN liquid crystal layer, a pair of transparent glass plates 
provided So as to Sandwich the TN liquid crystal layer, an 
ITO Striped pattern portion acts as one of the electrodes, an 
ITO Solid pattern portion acts as another transparent elec 
trode and a polarizing plate on emitting/incident Side. The 
ITO striped pattern portion is composed of an ITO film with 
three vertical lines corresponding to the Shutter region. 
Although the shutter device in this embodiment uses a TN 
type liquid crystal panel, it is not limited to it, it also uses the 
other type of liquid crystal panel Such as a diffusion type 
liquid crystal panel. 
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0027. The shutter controlling device 5 controls the shutter 
region to Switch between light transmission and light Shad 
ing on the basis of an output of the image Signal feeding 
device 6. The Shutter device 4, for example, changes a 
rightmost Shutter region in FIG. 1 to a light transmitting 
region in an open State as Synchronizing with timing that the 
projector 1 projects the image for R. The Shutter device 4 
changes a Second shutter region from right in FIG. 1 to a 
light transmitting region in an open State as Synchronizing 
with timing that the projector 1 projects the image for G. The 
Shutter device 4 changes a third shutter region from right in 
FIG. 1 to a light transmitting region in an open State as 
Synchronizing with timing that the projector 1 projects the 
image for B. That is, the shutter device 4 performs time 
division control. 

0028. The screen 2 is composed of a diffusion plate 2b as 
a Surface for forming an image, a lenticular lens 2a provided 
on the incident Side of the diffusion plate 2b and working as 
an image forming device, and a color filter 2c including a 
transmitting filter for color R, a transmitting filter for color 
G, and a transmitting filter for color B and formed on the 
incident side of the diffusion plate 2b. 
0029. The color filter 2c may be formed on the incident 
side of the diffusion plate 2b directly or indirectly. Various 
methods are considered to form the color filter 2c: forming 
it directly on the diffusion plate 2b by printing or the like, or 
attaching a member including the color filter 2c on the 
diffusion plate 2b. The color filter 2c also may be formed on 
the emitting Side of the lenticular lens 2a on the incident 
side. 

0030 The lenticular lens 2a includes lens portions 21a, 
and forms imageSR, G, B projected from the projector 1 into 
an image in a vertical Striped shape on the diffusion plate 2b. 
The imageS for R, G or B corresponding to the shutter region 
in an open State travel through the transmission filters for 
color R, G or B and is formed into the Stripe-shaped image 
R, G or B at an image forming region (each pixel image 
region) corresponding to each pixel on the diffusion plate 2b, 
by an operation of the Shutter device 4 and the lenticular lens 
2a on the incident Side. The Stripe-shaped images for color 
R, G, B formed on the diffusion plate 2b are diffused. These 
processes enable the present invention to display a time 
division full color image. 
0031. Next, an explanation of a second embodiment 
according to this invention is made by referring to a figure. 
PFIG. 2 is a diagram showing a structure of a projection 
type liquid crystal display in the Second embodiment. The 
parts having the same functions as those in the first embodi 
ment are given the same reference numbers and their expla 
nations omitted for convenience. The difference from the 
first embodiment is that the lenticular lens 2a, the color filter 
2c and the diffusion plate 2b are integrated into one body. 
0032. With this integration, position adjustment of the 
lenticular lens 2, the diffusion plate 2b and the color filter 2c 
is not necessary in assembling them. As a result the image 
for R, G, B projected from the projector 1 can be formed at 
a predetermined position on the diffusion plate 2b without 
fail. 

0033) The color filter 2c' (not shown) formed of diffusing 
materials on the flat Surface of the lenticular lens 2a on the 
light emitting Side may be used instead of the diffusion plate 
2b. 
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0034. At last, an explanation of a third embodiment 
according to this invention is made by referring to a figure. 
0.035 FIG. 3 is an explanatory diagram showing a struc 
ture of a projection type liquid crystal display in the third 
embodiment. The parts having the same functions as those 
in the first embodiment are given the same reference number 
and their explanations omitted for convenience. 
0.036 The projection type liquid crystal display in this 
embodiment comprises a Screen 2, a projector 1, a shutter 
device 4 arranged in front of a projection lens of the 
projector 1, a shutter controlling device 5 controlling the 
Shutter device 4, and an image Signal feeding device 6. 
0037. The projector 1 projects an image for red (R), an 
image for green (G) and an image for blue (B) in Sequence 
on the basis of an image signal from the image Signal 
feeding device 6. The projector 1 is a projector with a single 
liquid crystal panel comprising a light Source 1A emitting 
white light (not shown in FIG. 1), a monochrome liquid 
crystal panel 1B driven and Switched in Sequence on the 
basis of the image signal corresponding to R, G, B (not 
shown), and a projection lens 7 magnifying the image on a 
liquid crystal Surface of the liquid crystal panel. 
0.038. The image signal feeding device 6 processes an 
image Signal and Sends the processed image Signal to the 
projector 1. With this process, the projector 1 projects an 
image for red, an image for green, and an image for blue in 
Sequence. The liquid crystal panel 1B is driven at frequency 
three times as fast as a conventional one and displays the 
images for R, G, B in Sequence. 
0.039 The shutter device 4 includes three shutter regions, 
which can Switch between light transmission and light 
Shading, arranged laterally with a width narrower than that 
of the projection lens 7. The shutter device 4 is composed of 
a TN liquid crystal layer, a pair of transparent glass plates 
provided So as to Sandwich the TN liquid crystal layer, an 
ITO Striped pattern portion Serving as one of the electrodes, 
an ITO Solid pattern portion Serving as another transparent 
electrode, and a polarizing plate on emitting/incident Side. 
The ITO striped pattern portion is composed of an ITO film 
with three vertical lines corresponding to the Shutter region. 
Although the shutter device in this embodiment uses a TN 
type liquid crystal panel, it is not limited to it, and it also uses 
the other type of liquid crystal panel Such as a diffusion type 
liquid crystal panel. 

0040. The shutter controlling device 5 controls the shutter 
region to Switch between light transmission and light Shad 
ing based on an output of the image Signal feeding device 6. 
The Shutter device 4, for example, changes a rightmost 
Shutter region in FIG. 1 to a light transmitting region in an 
open State as Synchronizing with timing that the projector 1 
projects the image for R. The Shutter device 4 changes a 
second shutter region from right in FIG. 1 to a light 
transmitting region in an open State as Synchronizing with 
timing that the projector 1 projects the image for G. The 
Shutter device 4 changes a third shutter region from right in 
FIG. 1 to a light transmitting region in an open State as 
Synchronizing with timing that the projector 1 projects the 
image for B. That is, the shutter device 4 performs time 
division control. 

0041. In the third embodiment, a color filter 4c composed 
of transmitting filters for color R, G, B is formed on the 
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emitting Side or the incident Side of the Shutter device 4. AS 
shown in FIG. 3, the transmitting filter for color R in the 
color filter 4 corresponds to the Shutter region at rightmost 
in the figure. The transmitting filter for color G corresponds 
to the Second shutter region from right in the figure. The 
transmitting filter for color B corresponds to the third shutter 
region from right in the figure. 
0042. The screen 2 is composed of a diffusion plate 2b as 
a Surface for forming an image, and a lenticular lens 2a 
provided on the incident side of the diffusion plate 2b. 
0043. Each of images for R, G, B from the projector 1 is 
transmitted respectively through the corresponding trans 
mitting filters for color R, G, B in the color filter 4c of the 
Shutter device 4. The lenticular lens 2a including lens 
portions 21a forms the transmitted imageS R, G, B into 
images in the Vertical Striped shape on the diffusion plate 2b. 
The stripe-shaped image for R, G or B is formed in the 
image forming region (each pixel image region) correspond 
ing to each pixel on the diffusion plate 2b. The Stripe-shaped 
images for color R,G,B formed on the diffusion plate 2b are 
diffused. These processes enable the present invention to 
display a time-division full color image. 
0044) In the third embodiment, the color filter 4c can be 
provided corresponding to the shutter region of the device 4 
instead of each pixel. According to this structure, the color 
filter can have a wide pitch of the margin or the like, 
resulting in easy manufacture of the color filter 4c. 
0045 Although the lenticular lens 2a and the diffusion 
plate 2b are separately formed in the embodiment shown in 
FIG. 3, the lens 2a and the plate 2b can be formed integrally. 
0046 Although the lenticular lens is used as the image 
forming device in the above-described embodiment, for 
example, a parallax barrier can be Substituted for the lens 
even though the amount of light decreases. 
0047 Although the shutter device 4 is arranged in front 
of the projection lens 7 of the projector 1 in the above 
described embodiment, the Shutter device 4 may be arranged 
on the diaphragm of the projection lens 7. This arrangement 
WorkS effectively in a case where the image light, which is 
to be formed at both end parts of the diffusion plate 2b and 
corresponds to the light transmission region of the Shutter 
device 4, does not reach each pixel image region and is not 
formed into an image owing to an arrangement of the 
components Such as the diffusion plate 2b when the Shutter 
device 4 is provided in front of the projection lens 7 of the 
projector 1, as the above mentioned embodiment. In other 
words, image light from the projector 1 can be projected 
uniformly through the projection lens regardless of the 
Shutter region of the Shutter device 4 by arranging the Shutter 
device 4 at the diaphragm of the projection lens 7. Therefore, 
Stripe-shaped images for R, G, B can be Surely formed in 
each pixel image region on the diffusion plate 2b corre 
sponding to the light transmission region of the Shutter 
device 4. 

0048 AS described above, the present invention can 
display a full color image in time-Series by using a single 
monochrome liquid crystal panel and realizes a projection 
type liquid crystal display with as high a resolution as one 
which uses three liquid crystal panels. 
0049. Although the present invention has been described 
and illustrated in detail, it is clearly understood that the same 
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is and example only and is not to be taken by way of 
limitation by way of illustration, the Spirit and Scope of the 
present invention being limited only by the terms of the 
appended claims. 
What we claim is: 

1. A projection type liquid crystal display comprising: 
a projector, which includes a light Source emitting white 

light, a monochrome liquid crystal panel driven and 
Switched Sequentially in accordance with an image 
Signal corresponding to a plurality of primary colors, 
and a projection lens for projecting and magnifying an 
image on a liquid crystal Surface of the liquid crystal 
panel; 

a Screen, which includes a diffusion member as an image 
forming Surface, an image forming device for forming 
an image corresponding to each primary color pro 
jected from the projector on the diffusion member, a 
color filter arranged on an incident Side of the diffusion 
member and including a plurality of primary color 
filters corresponding to a Stripe-shaped image formed 
on the diffusion member; 

a Shutter device, which includes a plurality of Shutter 
regions in the lateral direction which can Switch 
between light transmission and light Shading, and 

a shutter controlling device for controlling light transmis 
Sion and light Shading of the Shutter regions of the 
shutter device on the basis of timing of projecting an 
image corresponding to each primary color from the 
projector and for forming a Stripe-shaped image corre 
sponding to a plurality of primary colors in Sequence on 
the diffusion member. 

2. The projection type liquid crystal display according to 
claim 1, wherein 

the Shutter device is arranged in front of the projection 
lens of the projector and formed by arranging a plu 
rality of Shutter regions, which can Switch between 
light transmission and light Shading, laterally with a 
width narrower than that of the projection lens. 

3. The projection type liquid crystal display according to 
claim 1, wherein 

the color filters are formed on the diffusion member. 
4. The projection type liquid crystal display according to 

claim 1, wherein 
the color filters are provided on the diffusion member side 

of the image forming device. 
5. The projection type liquid crystal display according to 

claim 1, wherein 
the Screen is formed by integrating the diffusion member, 

the color filter and the image forming device into one 
body. 

6. The projection type liquid crystal display according to 
claim 1, wherein 
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the shutter device is placed at a diaphragm of the projec 
tion lens of the projector and includes a plurality of the 
shutter regions, which can Switch light transmission 
and light Shading, arranged laterally with a width 
narrower than the projection lens. 

7. A projection type liquid crystal display comprising: 

a projector, which includes a light Source emitting white 
light, a monochrome liquid crystal panel driven and 
Switched Sequentially in accordance with an image 
Signal corresponding to a plurality of primary colors, 
and a projection lens for projecting and magnifying an 
image on a liquid crystal Surface of the liquid crystal 
panel; 

a Screen, which includes a diffusion member as an image 
forming Surface, an image forming device for forming 
an image corresponding to each primary color pro 
jected from the projector on the diffusion member; 

a shutter device, which includes a plurality of Shutter 
regions in the lateral direction which can Switch 
between light transmission and light Shading, and 

a color filter arranged on the incident Side or the trans 
mitting Side of the Shutter device and including a 
plurality of primary color filters corresponding to the 
shutter regions, 

a shutter controlling device for controlling light transmis 
Sion and light Shading of the Shutter regions of the 
shutter device on the basis of timing of projecting an 
image corresponding to each primary color from the 
projector and for forming a Stripe-shaped image corre 
sponding to a plurality of primary colors in Sequence on 
the diffusion member. 

8. The projection type liquid crystal display according to 
claim 7, wherein 

the Shutter device is placed in front of the projection lens 
of the projector and includes a plurality of the Shutter 
regions, which can Switch light transmission and light 
shading, arranged laterally with a width narrower than 
that of the projection lens. 

9. The projection type liquid crystal display according to 
claim 7, wherein 

the Screen is formed by integrating the diffusion member 
and the image forming device into one body. 

10. The projection type liquid crystal display according to 
claim 7, wherein 

the shutter device is placed at a diaphragm of the projec 
tion lens of the projector and includes a plurality of the 
shutter regions, which can Switch light transmission 
and light Shading, arranged laterally with a width 
narrower than that of the projection lens. 
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