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(57) ABSTRACT 

A lens mounting plate to Which a projection lens unit is ?xed 
is brought into contact With a sliding base. The lens mount 
ing plate is pressed against the sliding base by the urging of a 
coiled spring. The pressing force is set such that the position 
of the projection lens unit can be held and shifted. A cover is 
provided With a pipe-shaped projection so as to surround the 
projection lens unit With a clearance corresponding to the 
shifting Width of the projection lens unit between the pipe 
shaped projection and the projection lens unit. A user shifts 
the position of the projection lens unit With his or her ?ngers 
laid on the pipe-shaped projection and the projection lens 
unit. 

35 Claims, 17 Drawing Sheets 
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LENS SHIFT MECHANISM AND 
PROJECTION TYPE VIDEO DISPLAY 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a lens shift mechanism 
and a projection type video display. 

FIG. 18 is a diagram illustrating an example of an optical 
system in a three-plate color liquid crystal projector. A light 
emitter in a light source 301 is composed of an ultra-high 
pressure mercury lamp, a metal halide lamp, a xenon lamp, 
or the like, and light irradiated therefrom is emitted after 
being changed into parallel light by a parabola re?ector, and 
is introduced into an integrator lens 302. 

The integrator lens 302 comprises a pair of groups of 
lenses, and each pair of lenses introduces the light emitted 
from the light source 301 into the whole surfaces of liquid 
crystal light valves 311, 312, and 313. Light which has 
passed through the integrator lens 302 is introduced into a 
?rst dichroic mirror 303. 

The ?rst dichroic mirror 303 transmits light in a red wave 
length band, while re?ecting light in a cyan (green+blue) 
wavelength band. The light in the red wavelength band 
which has passed through the ?rst dichroic mirror 303 is 
re?ected on a total re?ecting mirror 304 so that its optical 
path is changed. The red light which has been re?ected on 
the total re?ecting mirror 304 is optically modulated by 
passing through the light transmission-type liquid crystal 
light valve for red 311 through a condenser lens 308. On the 
other hand, the light in the cyan wavelength band which has 
been re?ected on the ?rst dichroic mirror 303 is introduced 
into a second dichroic mirror 305. 

The second dichroic mirror 305 transmits light in a blue 
wavelength band, while re?ecting light in a green wave 
length band. The light in the green wavelength band which 
has been re?ected on the second dichroic mirror 305 is intro 
duced into the light transmission-type liquid crystal light 
valve for green 312 through a condenser lens 309, and is 
optically modulated by passing through the liquid crystal 
light valve 312. The light in the blue wavelength band which 
has passed through the second dichroic mirror 305 is intro 
duced into the light transmission-type liquid crystal light 
valve for blue 313 through total re?ecting mirrors 306 and 
307 and a condenser lens 310, and is optically modulated by 
passing through the liquid crystal light valve 313. 

Each of the liquid crystal light valves 311, 312, and 313 
comprises an incidence-side polarizing plate, a panel con 
structed by sealing a liquid crystal between a pair of glass 
boards (where a pixel electrode and an alignment ?lm is 
formed), and an emission-side polarizing plate. Modulated 
light beams (image light beams in respective colors) which 
have been respectively modulated by passing through the 
liquid crystal light valves 311, 312, 313 are synthesized by a 
dichroic prism 314, to obtain color image light. The color 
image light is projected in enlarged fashion by a projection 
lens unit 315, and is projected on a screen. 

FIG. 19 is a perspective view showing a lens shift mecha 
nism (lens shifting mechanism) for moving the above 
mentioned projection lens unit 315 up and down. The lens 
shift mechanism makes it possible to move a projected 
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2 
image up and down without a main body of the liquid crystal 
projector moving and to alleviate the change of the projected 
image into a trapezoidal shape. 

Sliding bearings 321a are provided at four corners of a 
moving base 321 to which the projection lens unit 315 is 
?xed, a guide shaft 322 is inserted through each of the slid 
ing bearings 321a, and the moving base 321 is guided up and 
down along the guide shaft 322. A plate 321b is ?xed to the 
side of the moving base 321. A screw hole is formed in the 
plate 321b, and a male screw 323a in an up-and-down shaft 
323 is screwed into the screw hole. The screw shaft 323 is 
supported at the top and the bottom thereof by a bearing 324 
such that the rotation thereof is allowed and the up-and 
down movement thereof or the like is not made. The bearing 
324 and the guide shaft 322 are ?xed to a ?xed base 329. A 
worm gear 325 is ?xed to a lower end of the screw shaft 323, 
and a worm screw 326 ?xed to a rotating shaft of the motor 
327 is screwed into the worm gear 325. By the rotation of the 
rotating shaft of the motor 327, the screw shaft 323 is rotated 
so that the plate 321b is raised and lowered, and the moving 
base 321 connected to the plate 321b is raised and lowered. 

In the above-mentioned lens shift mechanism, in order to 
smoothly raise and lower the moving base 321, used as the 
guide shaft 322 is one made of metal such as stainless steel 
and smoothly ground, and used as the bearing 321a is resin 
such as polyacetal (POM) or an oilless bearing. In order to 
reduce the de?ection of the guide shaft 322 in a case where 
the moving base 321 is raised and lowered, however, a clear 
ance between the guide shaft 322 and the bearing 321a must 
be reduced. Further, high precision is required for the dis 
tances and the degrees of parallelization from a reference 
surface of the moving base 321 to the four bearings 321a and 
the distance and the degree of parallelization from a refer 
ence surface of the ?xed base 329 to the guide shaft 322. 
When their tolerances are reduced, the moving base 321 
cannot be smoothly raised and lowered by the unevenness in 
components and a cumulative error. 

If an attempt to realize the up-and-down and right-and-left 
movement of the projection lens unit 315 by the lens shift 
mechanism having the above-mentioned conventional con 
?guration is made, two sets of constituent elements, such as 
the moving base 321, the guide shaft 322, the sliding bearing 
321a, and the screw shaft 323, for up-and-down shifting and 
for right-and-left shifting are required, thereby increasing 
the number of components, increasing the weight, and 
degrading the assembly workability. 

SUMMARY OF THE INVENTION 

In order to view the above-mentioned circumstances, an 
object of the present invention is to provide a lens shift 
mechanism (lens shifting mechanism) whose con?guration 
is not complicated even when a projection lens unit is shifted 
up and down and right and left and which can easily perform 
a shifting operation and a projection type video display com 
prising the lens shift mechanism. 

In order to solve the above-mentioned problem, in a lens 
shift mechanism for shifting a projection lens unit for pro 
jecting an image in a direction perpendicular to its optical 
axis, a lens shift mechanism according to the present inven 
tion is characterized by comprising a lens mounting member 
to which the projection lens unit is ?xed; a contact member 
with which the lens mounting member is brought into con 
tact; and pressing mechanism for pressing the lens mounting 
member against the contact member and set such that the 
pressing force can hold and shift the position of the projec 
tion lens unit (hereinafter referred to as a ?rst con?guration). 






















