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SPECIFICATION

TITLE OF THE INVENTION

PROJECTION TYPE IMAGE DISPLAY APPARATUS

CROSS REFERENCE TO RELATED APPLICATION

This application is a continuation of U.S. Application Serial No. 11/763,465,
filed June 15, 2007, the contents of which are incorporated herein by reference.

This application also relates to US Application Serial No. ,and US

Application Serial No. , both filed the same date as the filing of

this application.
BACKGROUND OF THE INVENTION

The present invention relates to a projection-type image displaying
apparatus, for conducting image display by projecting an image on a image
display element(s), enlargedly, upon a tracing or surface, such as a translucent
screen, and it relates to a projection display apparatus, in particular, being suitable
for a front-projection type image display apparatus, and further a projection optic

unit for the same.

For a color image display apparatus for projecting an image on an image
display element(s) onto a screen (a tracing picture) through a projection optic unit,
being made up with a plural number of lenses, it is requested to obtain an
enlarged image having sufficient size or magnitude on a screen, without
generating distortion therein. For achieving this, as is disclosed in Japanese
Patent Laying-Open No. Hei 5-134213 (1993) or Japanese Patent Laying-Open
No. 2000-162544 (2000), for example, there is already known a projection

apparatus or an optic system for projecting an image, enlargedly, into the direction
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perpendicular to an optical axis of a projection system and also with using an
additional optic system, being disposed by inclining by a predetermined angle with
respect to that optical axis of the projection system. Herein, the additional optic
system (i.e., afocal converter) is an optical system having a function of converting
the sizes of projection image, and it is provided for obtaining a rectangular
projection image with compensation/reduction upon the distortion of projection
image, which is generated accompanying with the projection thereof from the

inclined direction onto the screen.

Also, for example, in Japanese Patent Laying-Open No. 2004-157560
(2004), there is already known a reflection-type image forming optical system, for
projecting an image on the image display element(s) onto the screen (i.e., the
tracing surface), enlargedly, but with using a plural number of reflection mirrors in
the place of the lenses mentioned above (i.e., the optic elements within a

transmitting system).
BRIEF SUMMARY OF THE INVENTION

When projecting an image onto the screen from direction inclined thereto,
then so-called trapezoidal distortion is generated on the projected image. For
dissolving this, within structures of the projection optic unit, described in the
Japanese Patent Laying-Open No. Hei 5-134213 (1993), the trapezoidal distortion
is suppressed with bringing the additional optic system (i.e., the afocal converter)
to be eccentric, which is disposed on a screen side. However, for lenses for
building up such the eccentric additional optic system, it is difficult to widen the
lens angle thereof since the magnification thereof is low, and for that reason, it is
necessary to make the distance large from the projection apparatus up to the
screen, for obtaining a projection image to have a necessary magnification. And,
also the distance is large between the projection screen and the projection system.
For this reason, there is a problem that the entire of the apparatus comes to be
large (in particular, the length in direction of an optical axis of the optic unit). In
addition to the above, it is necessary to provide an additional optic system having

a large aperture, as a lens for building up the additional optic eccentric additional

Petitioner Ex 1002 004



10

15

20

25

30

optic system mentioned above, but accompanying this, it also results into a reason

of rising up the costs of the projection optic unit.

Also, within the projection optic unit described in the Japanese Patent
Laying-Open No. 2000-162544 (2000), similar to that shown in the Japanese
Patent Laying-Open No. Hei 5-134213 (1993), it is difficult to widen the lens angle
due to low magnification thereof, and fit is also difficult to manufacture it, because
of the necessity of making the lenses applied eccentric with, separately, and
further, in addition thereto, it also necessitates the additional optic system having
the large aperture; thereby resulting into a reason of increasing of costs of the

projection optic unit.

On the other hand, with the reflection-type image forming optic system
described in the Japanese Patent Laying-Open No. 2004-157560 (2004), it aims
to obtain a wide angle of view while suppressing large-sizing of the image forming
optic system, with applying the reflection-type image forming optic system (i.e.,
reflection mirrors) in the place of the conventional image forming optic system of
transmission type. However, because an amount of eccentricity (or deflection) is
large upon the reflection mirror, it is difficult to dispose a plural number of
reflection mirrors at correct positions, including inclining angles thereof, and also
the inclining angles of the reflection mirrors can be changed, easily, due to
vibration, within an apparatus, and therefore it has a problem that it is very difficult

to manufacture the apparatus.

Then, according to the present invention, by taking the problems of the
conventional arts mentioned above into the consideration thereof, it is an object to
provide a projection-type image display apparatus, for enabling the wide angle of
view, without enlarging the apparatus, and also relatively easy manufacturability
thereof, as well as, a projection optic unit to be applied with such the optic unit
therein. Thus, there is provided a technology being suitable for obtaining the
projection-type image display apparatus, being more compact by itself, in
particular, in external sizes thereof, not only the depth thereof, without necessity of

an additional optic system having large aperture, but not generating the
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For accomplishing the object mentioned above, according to the present
invention, there is provided a 1. A projection-type image display apparatus for
projecting an image, enlargedly, onto a projection surface, comprising: an image
display element; a lens group, being disposed behind said image display element,
comprising therein, a front lens group made up with a plural humber of lenses,
including, at least, a refractive lens, having a positive power and being rotationally
symmetric in a surface configuration thereof, and a rear lens group made up with
a plural number of lenses, including, at least, a lens having a free curved surface
configuration and being rotationally asymmetric, thereby emitting the image
displayed on said image display element; a reflection mirror for reflecting the light
from said lens group, thereby projection onto said projection surface, obliquely;

and a movement member for moving the plural number of lenses of said rear lens

group.
BRIEF DESCRIPTION OF THE DRAWINGS

Those and other objects, features and advantages of the present
invention will become more readily apparent from the following detailed

description when taken in conjunction with the accompanying drawings wherein:

Fig. 1 is a perspective view for showing the entire of a projection-type

image display apparatus, according to an embodiment of the present invention;

Fig. 2 is a cress-section view of a projection optic unit of the

projection-type image display apparatus mentioned above;

Fig. 3 is a perspective view for showing an example of an arrangement of

lenses of the optic unit;

Figs. 4(a) and 4(b) are cross-section views in the vertical direction and the

horizontal direction, for explaining the lens surfaces of the optic unit;
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Fig. 5 is a perspective view for showing the entire of a projection-type

image display apparatus, according to other embodiment of the present invention;

Fig. 6 is a perspective view for showing an example of an arrangement of
lenses of the optic unit, within the projection-type image display apparatus,

according to other embodiment of the present invention mentioned above;

Fig. 7 is a cross-section view in the vertical direction, for explaining the

lens surfaces of the optic unit;

Fig. 8 is a Y-Z cross-section view for showing the optical path within the

projection-type image display apparatus, according to the present invention;

Fig. 9 is a X-Z cross-section view for showing the optical path within the

projection-type image display apparatus, according to the present invention;

Fig. 10 is a view for showing the distortion power of the optic unit,

according to an embodiment 1;

Fig. 11 is a view for showing the spot power of the optic unit, according to

the embodiment 1;

Fig. 12 is a view for showing the distortion power of the optic unit,

according to an embodiment 2;

Fig. 13 is a view for showing the spot power of the optic unit, according to

the embodiment 2;

Fig. 14 is a view for showing the distortion power of the optic unit,

according to an embodiment 3;

Fig. 15 is a view for showing the spot power of the optic unit, according to

the embodiment 3;
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Fig. 16 is a view for showing the distortion power of the optic unit,

according to an embodiment 4;

Fig. 17 is a view for showing the spot power of the optic unit, according to

the embodiment 4;

Fig. 18 is a view for showing the condition of projecting an image on a
screen, enlargedly, with applying the projection optic unit into the projection-type

image display apparatus;

Fig. 19 is a view for showing the condition of changing a projection
distance, within the projection-type image display apparatus applying the

projection optic unit therein;

Figs. 20(a) and 20 (b) are views for showing the distortion power and the
spot power in case when changing the projection distance, within the

projection-type image display apparatus applying the projection optic unit therein;

Figs. 21(a) and 21 (b) are views for showing the distortion power and the
spot power in case when changing the projection distance, within the

projection-type image display apparatus applying the projection optic unit therein;

Figs. 22(a) to 22(c) are views for showing the condition of shifting a rear

lens group within the projection optic unit mentioned above;

Figs. 23(a) and 23(b) are perspective views, including a cross-section view
in a part thereof, for showing the structures of moving the rear lens group within
the projection optic unit, in the projection-type image display apparatus mentioned

above;

Fig. 24 is a cross-section view in the horizontal direction, for explaining the

lens surfaces within the projection optic unit mentioned above;

Figs. 25(a) to 25(c) are views for showing the distortion power in case
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when shifting a rear lens group within the projection optic unit mentioned above,;

Fig. 26 is a view for showing the spot power in case when shifting a rear

lens group within the projection optic unit mentioned above;

Fig. 27 is a perspective view for showing an example of an arrangement of
lenses of the optic unit, within the projection-type image display apparatus,

according to further other embodiment of the present invention mentioned above;

Fig. 28 is a cress-section view of the projection optic unit of the
projection-type image display apparatus, according to the further other

embodiment mentioned above; and

Fig. 29(a) to 29(c) are views for explaining the structures of a positioning
mechanism, which is attached in a part of the projection-type image display

apparatus, according to present invention, as well as the way of using thereof.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Hereinafter, embodiments according to the present invention will be fully

explained by referring to the attached drawings.

First of all, Fig. 1 attached herewith is a perspective view for showing the
entire structures of a projection-type image display apparatus, according to an
embodiment of the present invention. Thus, in this figure, within an inside of an
about box-like housing 110 for building up the projection-type image display
apparatus are provided an image display element 1 for displaying a picture or an
image, which is inputted from an external personal computer, for example, and a
light source 8, such as, a lamp, etc., for irradiating white light of high intensity, and
wherein, although the structures thereof will be explained in more details later, but
there is further mounted a projection optic unit for projecting and irradiating the
lights, which are irradiated from the said light source 8 and modulated through the
image display element 1, enlargedly. And, in case when using this projection-type

image display apparatus within a room, as is shown by an arrow in the figure, the
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lights emitting from the said projection optic unit are projected onto a wall surface
of the room or a sheet-like screen, being positioned opposing thereto, in one
direction of that housing 110 (e.g., the longitudinal direction thereof in the figure),

i.e., ascreen 5.

Next, by referring to the cross-section view of Fig. 2 attached herewith,
explanation will be made on the fundamental or basic optical structures of the
projection optic unit building up the projection-type image display apparatus
mentioned above. However, this cross-section view of Fig. 2 shows the
cross-section, seeing into the lower right direction in Fig. 1 mentioned above (see
an outlined arrow in the figure), and this corresponds to Y-Z cross-section within a

XYZ coordinates system (shown by arrows in the figure).

As is shown in this Fig. 2, a projection optic unit according to the present
invention comprises an image display element 1 and a prism 10, for receiving a
light from a light source 8 and emitting a desired image or picture therefrom, a
transmission (lens) optic system, being constructed with two (2) lens groups,
including a front lens group 2 and a rear lens group 3, and a reflection optic
system, including a reflection mirror (herein after, being called a “free curved (or
sculptured) surface mirror”) 4 having a reflection surface of a free curved surface,

i.e., not rotationally symmetric (rotationally asymmetric).

Herein, although there is shown an example of applying a transmission
type, such as, a liquid crystal panel, representatively, for example, as the image
display element 1 mentioned above, however the present invention should not be
restricted only to this, and it may be a self-emission type, such as, a CRT, for
example. Also, in case when applying the transmission type, such as, the
above-mentioned liquid crystal panel or the like, for example, it is necessary to
provide a lamp, to be a light source 8 for irradiating the liquid crystal panel. Also,
as such the liquid crystal panel, it may be a so-called three (3) plates type, forming
images of R, G and B, and in that case, it is necessary to provide a prism or the
like, for use of synthesizing an image. However, an illustration is omitted herein, in

particular, about the details of those liquid crystal panels and the light source 8 for
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irradiating them, which will be explained later, since they do not relate directly. On
the other hand, with the self-emission type, such as, the CRT, it is apparent that

there is no need of such the light source 8 as was mentioned above.

Within the projection optic unit having such the structures as was
mentioned above, according to the present invention, the light emitted from the
image display element 1 mentioned above through the prism 10 is firstly incident
upon the front lens group 2 building up the lens optic system. Though the details
thereof will be explained later, but this front lens group 2 is constructed with a
plural number of dioptric lenses, each having a rotationally symmetric surface
configuration of a positive or a negative power. Thereafter, the light emitted from
this front lens group 2 passes through the rear lens group 3, which is constructed
with a plural number of lenses, including a plural number (two (2) pieces in this
example) of lenses, each having the sculptured or free curved surface at least on
one surface thereof, i.e., not rotationally symmetric (rotationally asymmetric). And,
the light emitted from this rear lens group 3, further after being reflected enlargedly,
upon a reflection optic system, including the reflection mirror (hereinafter, being
called “free curved (or sculptured) surface mirror”) 4, having the reflection surface
of the free curved surface, not rotationally symmetric, it is projected onto a
predetermined screen 5 (for example, a wall surface of a room or a sheet-like

screen, etc.).

However, within the present embodiment, as is apparent from this Fig. 1,
differing from the optic system shifting the projection screen (i.e., the display
element) into the direction perpendicular to the optical axis of the projection
system, and further disposing the additional optic system inclined by a
predetermined angle with respect to the optical axis of the projection system, as
disclosed in the conventional art (in particular, the Japanese Patent Laying-Open
No. Hei 5-134213 (1993) and the Japanese Patent Laying-Open No. 2000-162544
(2000)), the image display element 1 is so arranged that a center of the display
screen thereof is approximately positioned on the optical axis of the optic system
(i.e., defining a coaxial optic system). Accordingly, the light beam 11 directing to a

center of the image on the screen 5, emitting from a center of the display screen
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of the image display element 1 and passing through a center of an entrance pupil
of the lens optic system, propagates along the optical axis of the lens optic system
(including the front lens group 2 and the rear lens group 3 mentioned above),
approximately, (hereinafter, those will be called a “picture center light”). Thereafter,
this screen center light 11, after being reflected on a point P2 upon the reflection
surface 4 having the free curved surface of the reflection optic system (including
the sculptured surface mirror), is incident upon a point 5 at a center of the image
on the screen 5, obliquely, from a lower side with respect to a normal line 7 of the
screen. Hereinafter, this angle is called an “oblique incident angle” and is
presented by “6s”. This means that, the light passing along the optical axis of the
lens optic system is incident upon the screen, inclining to the screen, and it is
substantially equal to provide the optical axis of the lens system inclining to the

screen (i.e., an oblique incidence system).

However, as was mentioned above, an oblique incidence of the light upon
the screen produces various kinds of aberrations, including so-called a trapezoidal
distortion, i.e., an oblong configuration of projection from the image display
element 1 becomes a trapezoid, and also other than that, due to the rotational
asymmetry to the optical axis, etc., but according to the present invention, those
are compensated upon the reflection surfaces of the rear lens group 3, which
builds up the lens optic system mentioned above, and also those of the reflection

optic system.

In particular, with the oblique incidence of the light projected from the
image display element 1 mentioned above upon the screen 5, after being reflected
upon the reflection surface of the reflection mirror 4 building up the reflection optic
system mentioned above, since it enables to obtain an eccentricity (i.e., the
deflection angle) much larger, being much larger comparing to that obtained
through the lenses building up the lens optic system, and also it hardly produces
the aberrations, therefore it is possible to suppress large-sizing of the apparatus,
as well as, to obtain the wide angle of view. Thus, it is possible to build up the lens
optic system, including the front lens group 2 and the rear lens group 3 mentioned

above, as an optic system to be much smaller in the aperture thereof, comparing
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to that of the structures offsetting the additional optic system (i.e., an afocal
converter) of the conventional technology mentioned above, thereby suppressing

the trapezoidal distortion.

Also, since the light incident upon the reflections surface of the reflection
mirror 4, which builds up the reflection optic system mentioned above, is projected
while being enlarged up to a predetermined size or magnitude thereof through the
lens optic system mentioned above, as was mentioned above, therefore it is easy
to be manufactured, comparing to the conventional structures, building up an
enlarging projection system with only the reflection mirror. Thus, the lens optic
system is manufactured, separately from the reflection optic system, and
thereafter it is fixed within a housing of the apparatus with adjusting the positions
of both of those; i.e., obtaining the structures being suitable, in particular, for mass
production thereof. Also, with such the structures of disposing the rear lens group
3 for compensating the trapezoidal distortion, etc., in front of the above-mentioned
front lens group 2, as was mentioned above, since the rear lens group 3 and the
front lens group 2 can be disposed while reducing the distance between them, it is
possible to achieve the apparatus, being compact, as a whole thereof, mounting
the said projection optic unit therein, and also to obtain a preferable effect of

enabling to reduce the height, in particular, below the screen.

in this manner, combining the transmission type lens optic unit having the
free curved surface and the reflection optic system having the free curved surface,
in particular, in case when applying it into an image display apparatus of a front
projection type, it is possible to obtain an optic system being compact, small-sizing
the apparatus as a whole, while achieving the wide angle of view, which is strongly

required for that front projection type, with certainty and relatively easily.

Next, Figs 3 and 4(a) and 4(b) shows the lens surfaces of optical elements
within the projection optic unit, including the reflection optic system therein. Thus,
Fig. 3 is a perspective view of the projection optic system mentioned above, and
Fig. 4(a) shows a cross-section in the vertical direction thereof, while Fig. 4(b) a

cross-section in the horizontal direction thereof, respectively.
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As is shown in those figures, within the lens optic system, an image
emitted from the image display element 1 through the prism 10 is firstly incident
upon the front lens group 2, including a plural number of lenses therein, which has
the rotationally symmetric configuration. As was mentioned above, the front lens
group 2 includes a spherical lens, being rotationally symmetric, and also an
aspheric lens therein. Or, as will be mentioned later by referring to Fig. 5 and/or
Fig. 6, a bending mirror may be disposed on the way between the front lens group

2 and the rear lens group 3, so as to bend the light at a right angle.

Also, the rear lens group 3 is constructed with at least two (2) pieces of
free curved or sculptured surface lenses. As is shown in those figures, a free
curved surface lens 31, nearest to the reflection surface S22 of the reflection
mirror 4, directs a concave into the direction of light emission, and a curvature of a
portion, where the light passes through to be incident upon a low end of that
screen, is determined to be larger than that of a portion, where the light passes
through to be incident upon an upper end of that screen. Thus, it is assumed that,
the free curved or sculptured surface lens has such a configuration, i.e., being
curved directing the concave into the direction of emission of that light, and having
the curvature in the portion where the light passes through to be incident upon the
low end of that screen, being larger than that in a portion where the light passes

through to be incident upon the upper end of that screen.

Also, according to the present embodiment, it is constructed to fulfill the
following condition. Thus, within the cross-section shown in Fig. 2 mentioned
above, it is assumed that the light incident upon a point P6 at an upper end of
picture on the screen 5, being emitted from a lower end of screen on the image
display element 1 and passing through a center of the entrance pupil of the front
lens group 2, is a light 12. It is assumed that an optical path length is “L1” for this
light 12 to reach the point P6 from a point P3 where this light 12 passes through
the free curved surface mirror 4. Also, it is assumed that the light incident upon a
point P4 at the lower end of picture on the screen 5 is a light 13, being emitted
from the upper end of screen of the image display element 1 and passing through

the center of the entrance pupil of the front lens group 2. It is assumed that the
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optical pass length is “L2” for this light 13 to reach the point P4 from the point P1
where this light 13 passes through the free curved surface mirror 4. And, the
projection optic unit mentioned above is so constructed that the “L1” and the “L2”

satisfy the following equation (Eq. 1):

lL1—L0L21]1<1. 2%*sinBs*Dv

However, where “Dv” is a size of the picture on the screen, within the
cross-section shown in Fig. 2, and in other words, it is a distance from the point P6
at the upper end of picture to the point P4 at the lower end thereof on the screen.

Also, “6s” is the oblique incident angle mentioned above.

On the other hand, although the image display element 1 mentioned
above is disposed in such a manner that the center of the display screen thereof
is located on the optical axis of the lens optic system mentioned above, or
alternatively, it is preferable to dispose it in such a manner that the normal line on
the said display screen is inclined a little bit to the optical axis of the lens optic

system mentioned above, as is shown in Fig. 7 attached herewith.

Further, judging from seeing Fig. 2, as was mentioned previously, the
optical path length reaching from the point P3 to the point P6 is longer than the
optical path length reaching from the point P1 to the point P4. This means that the
image point P6 is farther from than the image point P4. Then, if an object point
(i.e., a point in the display screen) corresponding to the image point P6 on the
screen is located at a point nearer to the lens optic system and also if an object
point corresponding to the image point P4 is located at a position farther from the
lens optic system, it is possible to compensate the inclination of an image surface.
For that purpose, as will be shown in Fig. 7, it is preferable to incline a normal line
vector at a center on the display screen of the image display element 1, a little bit,
with respect to the optical axis of the lens optic system, within a plane defined to
include the normal line of the screen 5 and the light at the center of the screen
therein. And, it is preferable that the direction of that inclination is opposite to the

direction into which the screen 5 is positioned.
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Further, a method for inclining an abject surface for the purpose of
obtaining an image surface inclined to the optical axis, however within a practical
region of the angle of view, deformations asymmetric to the optical axis are
produced upon the image surface, which is obtained through the inclination of the
object surface, and therefore it is difficult to make compensation by means of a
projection lens, which is rotationally symmetric. According to the present
embodiment, because of applying the free curved surface lens 31 and further also
the free curved surface lens 32, which are rotationally asymmetric, within the rear
lens group 3 mentioned above, it is possible to treat with the deformations upon
the asymmetric image surface. For this reason, inclination of the object surface,
i.e., the display surface of the image display element, enables to reduce the
distortions of low dimensions on the image surface, greatly, and therefore it is
effective for assisting the compensation of aberrations due to the free curved

surface.

Next, with the function of each of the optical elements mentioned above,
in particular, within the lens optic system mentioned above, the front lens group 2
(i.e., lenses 21 to 25), they build up a main lens for projecting the display screen of
the image display element 1 onto the screen 5, and also compensate the basic
aberrations within the optic system that is rotationally symmetric. And, the rear
lens group 3 (i.e., lenses 31 to 34) within the lens optic system mentioned above,
they are made up with lenses, each having the free curved surface, being not
rotationally symmetric (i.e., rotationally asymmetric). Further, since the reflection
optic system 4 mentioned above is built up with the reflection surfaces, each
having the free curved surface configuration that is not rotationally symmetric,
then it mainly compensates the aberration, which is produced due to the oblique
incidence of the light. Thus, within such the structures as was mentioned above,
the mirror 4 building up the reflection optic system mentioned above mainly
compensates the trapezoidal distortion, while the rear lens group 3 of the lens
optic system mainly compensate the asymmetric aberrations, such as, the

distortion on the image surface, etc.

As was mentioned above, according to the present embodiment, the
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reflection optic system mentioned above is built up with one (1) piece of the
reflection surface (i.e., mirror) 4 having the free curved surface configuration that
is not rotationally symmetric, while the rear lens group 3 of the lens optic system
mentioned above includes two (2) pieces of the transmission-type lenses (i.e., the
lenses 31 and 32 on the side of reflection mirror 4), in the structures thereof.
Herein, the free curved surface mirror 4 is curved directing a convex into the
direction of reflection. And, a curvature on a portion of the free curved surface
mirror 4, reflecting the light to be incident upon a lower end of the screen, is
determined to be larger than the curvature of a portion thereof, reflecting the light
to be incident upon an upper end of the screen. Or, a portion reflecting the light to
be incident upon the lower end of the screen may be defined into a configuration
convex to the reflecting direction of the light, on the other hand, a portion reflecting
the light to be incident upon the upper end of the screen into a configuration

concave to the reflecting direction thereof.

The distance between an origin of coordinates on the reflection surface
(i.e., the mirror) 4 of the reflection optic system and the lens surface nearest to the
reflection surface (i.e., the mirror) 4 among the front lens group 2, in the direction
of the optical axis, it is preferable to be set as five (5) times large as the focus
distance of the front lens group 2 or more than that. With this, it is possible to
compensate the trapezoidal distortion by the reflection surface of the reflection
optic system, having the free curved surface configuration, more effectively, and

thereby obtaining a preferable performance.

Hereinafter, explanation will be made on the numerical values of the

embodiment, according to the present embodiment.

<Embodiment 1>

Firstly, explanation will be made on the details of the projection optic unit,
according to the present embodiment explained in the above, by referring to Figs.
8 and 9 attached herewith and further tables 1 to 4 below, while showing the
detailed numerical values of the optical elements, including the lens optic system
and the reflection optic system therein. However, Figs. 8 and 9 attached herewith
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are diagrams for showing light beams in the optic system according to the present
invention, upon basis of an example of first numerical values. Thus, within XYZ
rectangular coordinates system shown in Fig. 2 mentioned above, Fig. 8 shows
the Y-Z cross-section, i.e., extending the optic system into the Z-axis direction.
Also, Fig. 9 shows the structures on X-Z cross-section. Further, this Fig. 9 shows
an example of disposing the bending mirror 35 on the way between the front lens
group 2 and the rear lens group 3 building up the lens optic system, as is shown in
the details thereof in Figs. 5 and 6, and thereby bending the light path into the

X-axis direction, once.

In the present embodiment, the light emitted from the image display
element 1, which is below in Fig. 4, firstly passes through the front lens group 2
built up with only lenses, each having only surfaces that are rotationally symmetric,
among the lens optic system including the plural number of lenses therein. Then,
it passes through the rear lens group 3 including the free curved surface lens that
is rotationally asymmetric, and is reflected upon the reflection surface of the free
curved surface mirror 4 within the reflection optic system. Thereafter, the reflecting

light thereupon is incident upon the screen 5.

Herein, the front lens group 2 of the lens optic system is built up with the
plural number of lenses, all of which have a refracting interface of rotationally
symmetric configuration, and four (4) of the refracting interfaces of those lenses
have aspheric surfaces, each being rotationally symmetric, and others have the
spherical surfaces. The aspheric surface being rotationally symmetric, which is
used therein, can be expressed by the following equation (Eq. 2), with using a

local cylindrical coordinates system for each surface:

2

Z= il +Ar* +B-r°+C-r*+D-r°+E- "+ F-r* +G.r*+H-r® +J-r%
1+ 1=+ k)c?r?
Where, “r’ is the distance from an optic axis, and “Z” represents an
amount of sag. Also, “c” is the curvature at an apex, “k” a conical constant, “A” to

“J” coefficients of a term of power of “r’.
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On the other hand, the free curved surfaces building up the rear lens
group 3 of the lens optic system mentioned above can be expressed by the
following equation (Eq. 3), including polynomials of X and Y, with applying the
local coordinates system (X, y, z) assuming the apex on each surface to be the

origin.

Z: Cr2 . C ’ .
e I T

Where, “Z” represents an amount of sag of the free curved surface
configuration, in particular, into the direction perpendicular to X- and Y-axes, “c”
the curvature at the apex, “r’ the distance from the origin within a plane of X- and

Y-axes, “k” the conical constant, and C(m,n) the coefficients of the polynomials.

Next, the following table 1 shows the numerical data of the optic system,
according to the present embodiment. In this table 1, SO to S23 correspond to the
marks SO to S23 shown in Fig. 3 mentioned above, respectively. Herein, the mark
SO0 shows the display surface of the image display element 11, i.e., the object
surface, and S23 the reflection surface of the free curved surface mirror 5. Also,
though not shown in those figures, but a mark S24 shows an incident surface of

the screen 5 shown in Fig. 2 mentioned above, i.e., the image surface.

Table 1

Surface Rd TH nd vd
SO Infinity 10.00

S1 Infinity 31.34 1.51827 48.0
S2 Infinity 7.06

S3 246.358 4.65 1.85306 17.2
S4 -84.858 18.00

S5* -83.708 9.00 1.49245 42.9
S6* -75.314 0.10

S7 41.651 9.32 1.49811 60.9
S8 -42.282 2.50 1.76014 20.0
S9 29.550 0.10

S10 29.476 9.00 1.49811 60.9
S11 -79.153 25.90

S12 Infinity 9.10

S13 -265.353 6.00 1.85306 17.2
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S14 -53.869 65.00

S15 -24.898 4.19 1.74702 33.2
S16 -58.225 9.00

S17* -27.332 10.00 1.49245 42.9
S18* -32.424 2.50

S19# Infinity 8.00 1.49245 42.9
S20# Infinity 20.51

S21# Infinity 8.00 1.49245 42.9
S22# Infinity 160.99

S23# Infinity -705.00 REFL

Also, in the table 1 mentioned above, “Rd” is the radius of curvature for

each surface, and it is presented by a positive value in case when having a center

of curvature on the left-hand side of the surface in Fig. 3 mentioned above, while

by a negative value in case when having it on the right-hand side, contrary to the

above. Also, “TH” is the distance between the surfaces, i.e., presenting the

distance from the apex of the lens surface to the apex of the next lens surface.

The distance between the surfaces is presented by a positive value in case when

the next lens surface is at the left-hand side, while by a negative value in case

when it is at the right-hand side, with respect to that lens surface.

Further, in the table 1 mentioned above, S5, S6, S17 and S18 are

aspheric surfaces, being rotationally symmetric, and also in this table 1, they are

attached with “*” beside the surface numbers for easy understanding thereof,

wherein coefficients of the aspheric surface of those four (4) surfaces are shown

in the table 2 below.

Table 2
Surface Aspheric Surface Coefficients

K |-11.7678542 C | -1.159E-11 F | 2.298642E-20 J | -1.255E-26
S5 A | -2.7881E-06 D | -3.2834E-14 G | 1.05201E-21

B | 9.67791E-09 E [ 1.09359E-16 H | 1.96001E-24

K | -5.4064901 C | 2.0324E-12 F | 3.0211E-19 J | -1.4982E-26
S6 A | 6.14967E-07 D | -2.2078E-14 G | 4.30049E-22

B | 4.60362E-09 E | -8.0538E-17 H | 4.79618E-24

K| 1.106429122 C | -9.0262E-11 F |-1.0521E-18 J | -6.0837E-26
S17 A | -1.1068E-05 D | -1.3984E-13 G | -8.1239E-23

B | 7.21301E-08 E | 3.1153E-16 H | 3.86174E-23

K | 0.742867686 C | -2.2719E-11 F | 1.09398E-19 J | 9.02232E-29
S18 A | 1.561788E-07 D | -4.6853E-14 G | 1.62146E-22

B | 2.10472E-08 E | 2.9666E-17 H | -3.0801E-25
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Also, S19 to S22 in the table 1 mentioned above are the refraction
surfaces, each having the free curved surface configuration, which builds up the
rear lens group of the lens optic system mentioned above, and S23 is the
reflection surface having the free curved surface configuration S23 of the
reflection optic system, wherein they are shown by attaching “#” beside the
surface numbers thereof. Values of the coefficients for presenting the
configurations of those five (5) free curved surfaces are shown in the table 3

below.

Table 3

Surface Aspheric Surface Coefficients

C17 | 5.38933E-07 C34 | -1.2381E-09 C51 | -7.4126E-14

K 0 C19 | 8.33432E-07 C36 | 1.13944E-09 C53 | 2.05074E-12

S$19 C4 |0.013500584 C21 | -4.6367E-08 C37 | 3.87771E-12 C55 | -9.2166E-13

C6 | 0.003493312 C22 | -6.2643E-09 C39 | 1.04779E-11 C56 | -2.5867E-15

C8 | -0.00083921 C24 | -2.2449E-08 C41 | 1.80038E-11 C58 | -8.7122E-15

C10 | -0.00032098 C26 | -5.6706E-08 C43 | 5.23019E-11 C60 | 2.85321E-14

C11 | 8.59459E-06 C28 | 9.69952E-10 C45 | 1.69253E-11 C62 | -8.5084E-14

C13 | 2.14814E-06 C30 | -1.1968E-10 C47 | -2.7E-14 C64 | 1.25198E-13

C15 | 7.54355E-06 C32 | -1.3638E-09 C49 | 7.30978E-13 C66 | -5.6277E-14

C17 | 7.49262E-07 C34 | -5.7462E-10 C51 [ -3.6141E-13

K 0 C19 | 1.19039E-06 C36 | 1.27396E-09 C53 | 8.54188E-14
S20 C4 |[0.015488689 C21 | -1.2953E-07 C37 | -4.7746E-12 C55 | -5.3469E-13
C6 | 0.006553414 C22 | 5.115E-10 C39 | 7.32855E-12 C56 | 8.92545E-17

C8 |-0.00116756 C24 | -2.1936E-08 C41 | 5.30157E-11 C58 | -5.3434E-15

C10 | -0.00033579 C26 | -5.9543E-08 C43 | 5.05014E-11 C60 | 1.96533E-14

C11 | 7.5015E-06 C28 | 2.03972E-08 C45 | -2.1894E-11 C62 | -1.3923E-13

C13 | -2.5728E-06 C30 | 1.16701E-11 C47 | -1.2515E-13 C64 | 1.06322E-13

C15 | -1.3543E-06 C32 | -1.6198E-09 C49 | 7.64489E-13 C66 | -4.6602E-15

C17 | -1.0379E-07 C34 | 2.81743E-10 C51 | -8.1775E-15

K 0 C19 | 3.0082E-08 C36 | 6.05663E-10 C53 | 3.06022E-14

S21 C4 | 0.015096874 C21 | 7.95521E-08 C37 | 8.39381E-13 C55 | -9.1775E-13

C6 | 0.009982808 C22 | -1.3911E-09 C39 | 1.98531E-12 C56 | -7.8543E-17

C8 | 0.000358347 C24 | 9.33292E-10 C41 [ 1.37477E-11 C58 | -8.9588E-16

C10 | 0.000209267 C26 | 3.54468E-09 C43 | -1.0671E-11 C60 | -6.0768E-15

C11 | -3.8593E-07 C28 | 4.1615E-09 C45 | 9.04109E-12 C62 | -1.9528E-14

C13 | -6.8336E-06 C30 | -1.2331E-11 C47 | 2.48401E-14 C64 | 2.6781E-14

C15 | -2.2455E-05 C32 | -2.3367E-10 C49 | 6.92603E-14 C66 | -1.4324E-14

C17 | -3.6973E-07 C34 | 4.8045E-10 C51 | -2.9795E-13

K 0 C19 | -3.0682E-07 C36 | 1.43328E-10 C53 | -2.5306E-14

S22 C4 |0.022813527 C21 | 4.12093E-08 C37 | -2.0707E-12 C55 | -3.9401E-13

C6 | 0.012060543 C22 | 4.07969E-09 C39 | -4.9221E-12 C56 | 6.88651E-16

C8 |0.000638931 C24 | 8.5986E-09 C41 | -2.3681E-12 C58 | 1.55006E-15

C10 | 0.000196027 C26 | 2.1713E-08 C43 | -2.1567E-11 C60 | -1.4674E-15

C11 | -7.1204E-06 C28 | 1.63499E-08 C45 | -2.3679E-12 C62 | -9.9822E-15

C13 | -1.269E-05 C30 | 1.38704E-10 C47 | -5.7167E-15 C64 | 2.72925E-14

C15 | -2.5184E-05 C32 | 2.02372E-10 C49 | -9.0337E-14 C66 | -1.1966E-14

C17 | -1.1083E-09 C34 | -4.9118E-14 C51 | -5.4918E-19

K 0 C19 | -5.7768E-10 C36 | 8.12546E-14 C53 | -2.2569E-18

S23 C4 |0.001597194 C21 | 1.60076E-10 C37 | -7.486E-17 C55 | -3.5657E-18
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C6 | 0.001324181 C22 | 1.91534E-12 C39 | 6.80626E-16 C56 | 1.09883E-21

C8 | 1.37885E-05 C24 | -1.0665E-11 C41 | -5.1295E-17 C58 | -2.1535E-20

C10 | 1.34349E-05 C26 | -8.6063E-12 C43 | -3.6526E-16 C60 | 2.01763E-20

C11 | -4.8064E-08 C28 | -1.1125E-12 C45 | 1.46399E-15 C62 | -1.2016E-20

C13 | 5.24071E-08 C30 [ 6.24714E-14 C47 | -2.1563E-18 C64 | 3.21408E-21

C15 | 9.53861E-08 C32 | -3.4381E-14 C49 | 2.86073E-18 C66 | -1.4922E-19
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Also, according to the present invention, as is shown in Fig. 7, the object
surface, i.e., the display screen of the image display element 1 is inclined by
—1.163 degrees to the optical axis of the lens optic system mentioned above.
However, with the direction of inclination, it is assumed that a positive value
presents the direction, in which the normal line on the object surface rotates into
the clockwise direction within the cross-section shown this Fig. 7. Accordingly,
according to the present embodiment, it means that, within the cross-section
shown in Fig. 7, the object surface is inclined into the anti-clockwise direction by
1.163 degrees from the position perpendicular to the optical axis of the lens optic

system mentioned above.

Also, the free curved surface mirror 4 shown by the mark S23 in Figs. 3
and 7 mentioned above is so disposed that, the normal line at the origin of the
local coordinates thereof, i.e., the Z-axis is inclined by around +29 degree from the
position in parallel with the optical axis of the lens optic system mentioned above
while positioning that origin of the local coordinates on the optical axis of the lens
optic system mentioned above. However, the direction of this inclination is
assumed to be positive in the anti-clockwise rotating direction, within the
cross-sections shown in Figs. 3 and 7, similar to that of the object surface
mentioned above, and therefore, it is inclined into the anti-clockwise rotation. With
this, the light at the center of the screen, emitting from the center on the screen of
the image display element 1 and propagating almost along the optical axis of the
lens optic system mentioned above, after reflection upon S23, it propagates into a
direction inclined by 58 degrees, i.e., 2 times large as the inclination angle with
respect to the optical axis of the lens optic system mentioned above (see an arrow

in the figure).

Further, in the present embodiment, the conditions of the inclination and

an offset of the local coordinates are shown in the table 4 below, on each of the
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surfaces. In this table 4, values of the inclination angle and the offset are shown
on the columns on the right-hand sides of the surface number, wherein “ADE” is a
magnitude of the inclination within the surface in parallel with the cross-section of
Fig. 4, and a rule of display thereof is as mentioned above. Also, “YDE” is a
magnitude of the offset, and the offset is set up into the direction perpendicular to
the optical axis within the surface in parallel with the cross-section of Fig. 4, and
the offset below on the cross-section of Fig. 4 is assumed to be positive. However,
also in the embodiments that will be explained hereinafter, the inclination and the
offset of an optical element are setup to be the direction within the cross-section in

parallel with the cross-section shown therein.

Table 4

Surface ADE(°) YDE(mm)
SO -1.163 0.0

S23 29.000 0.0

However, as be seen from the tables 1 and 3 mentioned above, according
to the present embodiment, it is apparent that the curvature “c” and the conic
coefficients “k” are “0”. Thus, the trapezoidal distortion, being generated due to the
oblique incidence, is extremely large in the direction of the oblique incidence, but
the amount thereof is small in the direction perpendicular to this. Accordingly,
between the direction of the oblique incidence and the direction perpendicular to
this, there must be provided functions greatly different from each other, and it is
possible to compensate or correct the asymmetric aberration, preferably, without
using the curvature “c” nor the conic coefficient “k”, being rotationally symmetric

and functioning in all directions.

Also, in the table 4 mentioned above, “ADE” of the surface S23 is same to
“Om” shown in Fig. 2, and “ADE” on the surface of the screen 5 is “0s”, as is shown
in Fig. 2 mentioned above. From the values of both of those, the condition
mentioned above is satisfied or fulfilled, and therefore, there can be achieved an

optic system, being compact, i.e., reducing the height below the screen.

Also, since the value of the difference |L1-L2| of the optical pat, which is
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shown by the equation (Eq. 1) mentioned above, is 0.42 times large as the height
of picture on the screen, and “0s” is 30 degrees, then the condition of the (Eq. 1)
mentioned above is satisfied. The numerical values in the tables 1 to 4 are of the
case when projecting the image of the region (12.16 x 0.84 mm) on the object
surface (on a liquid crystal panel of a ration 16:9), enlargedly, upon a screen (60"
+ over-scan: 1452.8 x 817.2 mm). The distortion of that instance is shown in Fig.
10. The vertical direction in this Fig. 10 corresponds to the vertical direction shown
in Fig. 8 mentioned above, and also corresponds to the direction of Y-axis in Fig. 2
mentioned above. And, the horizontal direction in this Fig. 8 corresponds to the
direction perpendicular to the Y-axis on the screen, and a central portion of the
oblong in the figure corresponds to the center of the screen. Further, this Fig. 10
shows the condition of curvature of each of straight lines, in particular, when
displaying the screen while dividing it into four (4) in the vertical direction and eight
(8) in the horizontal direction, and thereby showing the state or condition of

graphic distortion.

Further, spot diagrams are shown in Fig. 11 attached herewith. In this Fig.
11 are shown the spot diagram of the light flux emitting from eight (8) points on the
display screen of the image display element 5; i.e., (8, 4.5), (0, 4.5), (4.8, 2.7), (8,
0), (0, 0), (4.8, -2.7), (8, -4.5) and (0, -4.5) with the values of the X and Y
coordinates, in the sequential order from the top (i.e., (1) to (8)). However, the unit
thereof is “mm”. The horizontal direction of each spot diagram corresponds to the
X direction on the screen, while the vertical direction the Y direction on the screen.

Both show that they maintain preferable performances.

In addition thereto, in case when assuming that the size is “Lo” of the
projection image, which is obtained by the above-mentioned (for example, the
screen 5 shown in Fig. 1), in the diagonal direction thereof, and that the distance
is “Lp” from the center of the free curved surface mirror 4 up to the projection
image (see Fig. 1 mentioned above), since Lo=1,524 mm, Lp=700 x cos 45°1495
mm, then the ratio between them comes to be greater than two (LO/Lp>2),
therefore it can be seen that an object surface can be projected, enlargedly, onto

the screen, being sufficiently large, even with a relatively near distance; i.e., being
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superior in the ratio of enlarged projection.
<Embodiment 2>

Next, explanation will be made of a second embodiment by referring to
Figs. 12 and 13 and tables 5 to 8. Herein, the front lens group 2 of the lens optic
system is built up with the plural number of lenses, all of which have a refracting
interface of rotationally symmetric configuration, and four (4) of the refracting
interfaces of those lenses have aspheric surfaces, each being rotationally
symmetric, and others have the spherical surfaces. The aspheric surface being
rotationally symmetric, which is used therein, can be expressed by the equation
(Eq. 2) mentioned above, with using a local cylindrical coordinates system for

each surface.

Also, the free curved surfaces building up the rear lens group 3 of the lens
optic system mentioned above can be expressed by the equation (Eq. 3)
mentioned above, including polynomials of X and Y, with applying the local

coordinates system (X, y, Z) assuming the apex on each surface to be the origin.

The following table 5 shows lends data of the present embodiment
including numerical values thereof, wherein the surface humbers starting from S0,
presenting the object surfaces, sequentially, further from S1 to S23. In this table 1,
“Rd” is also the radius of curvature for each surface, and “TH” is the distance
between the surfaces, i.e., presenting the distance from the apex of the lens

surface to the apex of the next lens surface.

Table 5

Surface Rd TH nd vd
SO Infinity 10.00

S1 Infinity 31.34 1.51827 48.0
S2 Infinity 7.65

S3 210.000 4.65 1.85306 17.2
S4 -92.276 18.00

S5&6* -119.154 9.00 1.49245 429
S6* -99.255 0.10

S7 41.651 9.32 1.49811 60.9
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S8 -43.298 2.50 1.76014 20.0
S9 29.535 0.10

S10 29.472 9.00 1.49811 60.9
S11 -81.846 25.90

S12 Infinity 9.10

S13 -259.960 6.00 1.85306 17.2
S14 -54.061 65.00

S15 -24.878 4.19 1.74702 33.2
S16 -64.884 9.00

S17* -20.009 10.00 1.49245 429
S18* -28.982 2.50

S19# Infinity 8.00 1.49245 42.9
S20# Infinity 20.51

S21# Infinity 8.00 1.49245 429
S22# Infinity 159.95

S23# Infinity -852.00 REFL

In the table 5 mentioned above, S5, S6, S17 and S18 are aspheric

surfaces, being rotationally symmetric, and also in this table 5, they are attached

with “*” beside the surface numbers for easy understanding thereof, wherein

coefficients of the aspheric surface of those four (4) surfaces are shown in the

table 6 below.

Table 6

Surface Aspheric Surface Coefficients

K 1-23.3033479 C | -9.6351E-12 F | 6.40059E-20 J | 5.14145E-27
S5 A | -2.4809E-06 D | -3.1244E-14 G | -2.06E-22

B | 6.68597E-09 E | 1.70809E-16 H | -1.9587E-24

K |-7.9521673 C |-2.8461E-12 F | 1.68916E-19 J | -4.2604E-27
S6 A | 8.81129E-07 D | -4.2436E-16 G | -4.7764E-22

B | 3.27597E-09 E | -2.4174E-17 H | 3.1265E-24

K |1.294916014 C | -9.1246E-11 F | -8.1666E-19 J | -9.4083E-26
S17 A | -1.7719E-05 D |-1.8651E-13 G | -7.81036E-22

B | 5.73314E-08 E | 2.9427E-16 H | 3.77766E-23

K | 0.463935076 C | -1.1724E-11 F | 1.23091E-19 J | -2.0819E-28
S18 A | -3.417E-06 D | -5.4303E-14 G | 1.99428E-22

B | 1.57331E-08 E | 1.37371E-17 H | -3.49141E-25

Also, S19 to S22 in the table 5 mentioned above are the refraction

surfaces, each having the free curved surface configuration, which builds up the

rear lens group of the lens optic system mentioned above, and S23 is the

reflection surface having the free curved surface configuration S23 of the

reflection optic system, wherein they are shown by attaching “#” beside the
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surface numbers thereof. Values of the coefficients for presenting the
configurations of those five (5) free curved surfaces are shown in the table 7

below.

Table 7

Surface Free curved Surface Coefficients

C17 | 5.06259E-07 C34 | -1.4837E-09 C51 [ -1.0027E-12

K 0 C19 | 4.85077E-07 C36 | 1.31263E-09 C53 | 6.99745E-13
S$19 C4 10.017559144 C21 | -1.5853E-07 C37 [ 1.83299E-12 C55 | -1.6619E-12
C6 [0.001733207 C22 | -5.42E-09 C39 | -4.3583E-13 C56 | -1.9766E-15
C8 |-0.00066382 C24 | -1.5702E-08 C41 | 2.72981E-11 C58 | 1.40369E-15
C10 | -0.00013226 C26 | -5.9063E-08 C43 | 3.0878E-11 C60 | 1.05828E-14

C11 | 8.28618E-06 C28 | -7.7982E-09 C45 | 2.26152E-11 C62 | -8.9296E-14

C13 | 1.03545E-06 C30 | -1.0233E-10 C47 | 2.99348E-14 C64 | 7.84407E-14

C15 | 8.99822E-06 C32 | -8.8036E-07 C49 | 4.57827E-13 C66 | -9.1078E-14

C17 | 7.92636E-07 C34 | -1.6758E-09 C51 | -3.56813E-13

K 0 C19 | 8.89146E-06 C36 | 1.45469E-09 C53 | 6.84539E-13

S20 C4 |0.021458089 C21 | -1.4324E-07 C37 | -7.7649E-12 C55 [ -1.611E-12

C6 | 0.004154169 C22 | -1.0382E-09 C39 [ -2.0012E-12 C56 | 1.77674E-15

C8 | -0.00099953 C24 | -1.4146E-08 C41 | 5.28532E-11 C58 | 5.96659E-15

C10 | -0.00011911 C26 | -5.677E-08 C43 [ 2.30872E-11 C60 | -2.0891E-15

C11 | 8.42605E-06 C28 | 6.05026E-09 C45 | 1.03045E-11 C62 | -9.4541E-14

C13 | -6.6069E-06 C30 | 2.65443E-11 C47 | -1.2622E-13 C64 | 1.01913E-13

C15 | -3.2455E-07 C32 | -1.5185E-09 C49 | 7.4513E-13 C66 | -8.0588E-15

C17 | -1.0996E-07 C34 | 6.726E-11 C51 | -1.0707E-13
K 0 C19 | 1.27907E-07 C36 | 7.7809E-10 C53 | -6.8789E-14
S21 C4 10.016481821 C21 | 1.569073E-07 C37 [ 1.78369E-12 C55 | -1.3595E-12

C6 |0.009814027 C22 | -2.3156E-09 C39 | 5.1641E-12 C56 | -4.5963E-16

C8 [0.000360473 C24 [ -1.533E-10 C41 [ 1.45879E-11 C58 | -1.5431E-16

C10 | 0.000256882 C26 | 6.12508E-09 C43 | 4.21499E-12 C60 [ -9.4112E-15

C11 | -1.2641E-06 C28 | 4.69033E-09 C45 | 2.24112E-11 C62 | -1.7181E-14

C13 | -7.1071E-06 C30 | -3.0818E-11 C47 | 5.4765E-14 C64 | 1.14179E-14

C15 | -2.6709E-05 C32 | -3.7474E-10 C49 | 3.77477E-14 C66 | -1.4481E-14

C17 | -4.2509E-07 C34 | 6.03428E-10 C51 | -4.5666E-13

K 0 C19 | -2.8996E-07 C36 | 2.79273E-10 C53 | -1.1058E-13

S22 C4 | 0.024865431 C21 | 1.2041E-08 C37 | -1.9296E-12 C55 | -5.1945E-13

C6 |0.013574823 C22 | 4.59025E-09 C39 | -4.3532E-12 C56 | 5.15206E-16

C8 |0.000656946 C24 | 9.31761E-09 C41 | -1.0393E-11 C58 | 1.80646E-15

C10 [ 0.00023588 C26 | 3.01345E-08 C43 | -1.737E-11 C60 | -1.4435E-16

C11 | -9.5439E-06 C28 | 2.56904E-08 C45 | -6.9004E-13 C62 | -1.1182E-14

C13 [ -1.3485E-05 C30 | 1.87694E-10 C47 | -2.2366E-16 C64 | 1.55635E-14

C15 | -3.0664E-05 C32 | 1.26944E-10 C49 | -1.2748E-13 C66 | -1.4201E-14

C17 | -9.3593E-10 C34 | -4.9686E-14 C51 | 1.8026E-18

K 0 C19 | -6.409E-10 C36 | -5.1319E-14 C53 | -8.6197E-18
S23 C4 10.001494744 C21 | 3.91751E-10 C37 | -8.103E-17 C55 | 1.1354E-17
C6 |0.001287983 C22 | 1.80884E-12 C39 | 5.19251E-16 C56 | 1.89778E-21
Ccs8 1.19776E-05 C24 | -8.191E-12 C41 | 1.38639E-16 C58 | -1.6083E-20

C10 | 1.18228E-05 C26 | -7.7154E-12 C43 | -9.0016E-16 C60 | 9.98054E-21

C11 [-4.3922E-08 C28 | 9.92084E-14 C45 | 2.67935E-16 C62 | 4.42337E-21

C13 | 3.28597E-08 C30 | 4.90899E-14 C47 | -1.5465E-18 C64 | -1.4286E-20

C15 | 8.20779E-08 C32 [ -1.3332E-14 C49 | 1.58291E-18 C66 | 6.04404E-21

Further, in the following table 8 are shown the inclination of each surface
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and magnitude of eccentricity according to the second embodiment. In this table 8,

the definitions for showing the values of “ADE” and “YDE” are as was mentioned

above. The inclination of each surface according to the present embodiment is

almost same to that of the previous embodiment 1.

Table 8

Surface ADE(°) YDE(mm)
SO -1.289 0.0

S15 0.0 -0.193
S17 0.0 0.193
S23 28.814 0.0

Further, in the table 8 mentioned above, from the “ADE(=6m)” of S23 and
the “ADE(=60s)” of the screen surface 5, it is apparent that a compact optic system
can be achieved, being small in the height below the screen, while fulfilling the
condition mentioned above. Also, since the value of the difference |L1-L2| of the
optical pat, which is shown by the equation (Eq. 1) mentioned above, is 0.43 times
large as the height of picture on the screen, and “6s” is 30 degrees, then the

condition of the (Eq. 1) mentioned above is satisfied.

On the other hand, in this second embodiment, as is shown in the table 8
mentioned above, S15 is shifted or offset by —0.193 mm, on the contrary thereto,
the surface S17 is shifted or offset by 0.193 mm. In case when offsetting a certain
surface, the optical axis is shifted by an amount of offsetting on the surfaces
thereafter. Accordingly, the offsetting on this S15 and S17 means that one (1)
piece of lens, which is made up with the surfaces S15 and S16, is offset by —0.193
mm from the optical axis. This amount of offsetting is very small, and it does not
cause ill influence, such as, enlarging the size of the lens, for example. This
eccentricity enables to achieve a fine adjustment on asymmetric chromatic

aberration (or chromatism).

Also, as can be seen from the tables 4 and 6 mentioned above, according
to the present embodiment, it is apparent that the curvature “c” and the conic
coefficients “k” are “0”. Thus, the trapezoidal distortion, being generated due to the

oblique incidence, is extremely large in the direction of the oblique incidence, but
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the amount thereof is small in the direction perpendicular to this. Accordingly,
between the direction of the oblique incidence and the direction perpendicular to
this, there must be provided functions greatly different from each other, and it is
possible to compensate or correct the asymmetric aberration, preferably, without
using the curvature “c” nor the conic coefficient “k”, being rotationally symmetric

and functioning in all directions.

As an effective region of the second embodiment with such the numerical
values mentioned above, the region on the object surface (ratio=16:9) is projected,
enlargedly, upon the image surface (70" + over-scan:1694.9 x 953.4 mm), and the
graphic distortion of that is shown in Fig. 12. The vertical direction in this Fig. 12
corresponds to the vertical direction shown in Fig. 2, and the Y-axis. The
horizontal direction in this Fig. 12 corresponds to the direction perpendicular to the
Y axis on the screen, and a central portion of the oblong in the figure corresponds
to the center of the screen. Further, this shows the condition of curvature of each
of straight lines, in particular, when displaying the screen while dividing it into four
(4) in the vertical direction and eight (8) in the horizontal direction, and thereby

showing the state or condition of graphic distortion.

Further, Fig. 13 shows spot diagrams according to the second
embodiment. In this Fig. 13 are shown the spot diagram of the light flux emitting
from eight (8) points on the display screen of the image display element 61; i.e., (8,
4.5), (0,4.5), (4.8,2.7), (8,0), (0, 0), (4.8,-2.7), (8, -4.5) and (0, -4.5) with the
values of the X and Y coordinates, in the sequential order from the top (i.e., (1) to
(8)). The unit thereof is “mm”. The horizontal direction of each spot diagram
corresponds to the X direction on the screen, while the vertical direction the Y
direction on the screen. Thus, it is apparent that both of those maintain preferable

performances.

Also, in this example, assuming that the size is “Lo” of the projection
image obtained through the mentioned above, in the diagonal direction thereof
and the distance is “Lp” from the center of the free curved surface mirror 4 up to

the projection image, since Lo=1,524 mm, Lp=700 x cos 45°00495 mm, then the
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ratio between them comes to be greater than two (LO/Lp>2), therefore it can be
seen that an object surface can be projected, enlargedly, onto the screen, being
sufficiently large, even with a relatively near distance; i.e., being superior in the

ratio of enlarged projection.
<Embodiment 3>

Next, explanation will be made of a third embodiment, according to the
present invention, by referring to Figs. 14 and 15 and tables 9 to 12. Herein, also
the front lens group 2 of the lens optic system is built up with the plural number of
lenses, all of which have a refracting interface of rotationally symmetric
configuration, and four (4) of the refracting interfaces of those lenses have
aspheric surfaces, each being rotationally symmetric, and others have the
spherical surfaces. The aspheric surface being rotationally symmetric, which is
used therein, can be expressed by the equation (Eq. 2) mentioned above, with

using a local cylindrical coordinates system for each surface.

The free curved surfaces building up the rear lens group 3 of the lens
optic system mentioned above can be expressed by the equation (Eq. 3)
mentioned above, including polynomials of X and Y, with applying the local

coordinates system (X, y, z) assuming the apex on each surface to be the origin.

The following table 9 shows lends data of the present embodiment
including numerical values thereof, wherein the surface numbers starting from SO,
presenting the object surfaces, sequentially, further from S1 to S23. In this table 1,
“Rd” is also the radius of curvature for each surface, and “TH” is the distance
between the surfaces, i.e., presenting the distance from the apex of the lens

surface to the apex of the next lens surface.

Table 9

Surface Rd TH nd vd
SO Infinity 10.00

S1 Infinity 31.34 1.51827 48.0
S2 Infinity 5.00

S3 69.501 4.65 1.85306 17.2
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S4 -477.064 18.00

S5* -54.329 9.00 1.49245 42.9
S6* -53.208 0.10

S7 48.857 9.32 1.49811 60.9
S8 -29.376 2.50 1.76014 20.0
S9 40.402 0.10

S10 40.607 9.00 1.49811 60.9
S11 -54.359 25.90

S12 Infinity 9.10

S13 2090.112 6.00 1.85306 17.2
S14 -66.019 65.00

S15 -45.540 4.19 1.74702 33.2
S16 108.965 9.00

S17* -37.449 10.00 1.49245 42.9
S18* -75.474 2.50

S19# Infinity 8.00 1.49245 42.9
S20# Infinity 19.35

S21# Infinity 8.00 1.49245 42.9
S22# Infinity 122.15

S23# Infinity -605.00 REFL

In this table 9, also the surfaces S5, S6, S17 and S18 are aspheric

surfaces, being rotationally symmetric, and also in this table 9, they are attached

with “*” beside the surface numbers for easy understanding thereof, wherein

coefficients of the aspheric surface of those four (4) surfaces are shown in the
table 10 below.

Table 10

Surface Aspheric Surface Coefficients

K| -13.108806 C | 1.46508E-11 F | -2.0555E-19 J | 8.25281E-27
S5 A | -2.4809E-06 D | -3.1244E-14 G | -2.06E-22

B | 1.95435E-08 E | -1.5302E-16 H | -7.5179E-25

K | -8.59084843 C | 1.51155E-11 F | -1.6279E-19 J | 1.22719E-20
S6 A | 7.67114E-07 D | -4.743E-15 G | -1.8394E-21

B [ 9.20816E-09 E | -9.3745E-17 H | 3.4992E-24

K |3.170476396 C | -4.2843E-12 F | 1.18119E-18 J | 2.06192E-26
S17 A | -8.7308E-06 D | 1.96465E-13 G | -4.5716E-21

B [ -3.8136E-08 E | 7.89179E-16 H [ -1.5681E-23

K 19.315246698 C | 2.51005E-11 F |-5.9791E-20 J | 3.13406E-28
S18 A | -4.2604E-06 D [ 3.09426E-14 G [ -6.6563E-23

B | -1,5518E-08 E | -8.892E-18 H | 7.14735E-26

Also, S19 to S22 in the table 9 mentioned above are the refraction

surfaces, each having the free curved surface configuration, which builds up the

rear lens group of the lens optic system mentioned above, and S23 is the
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reflection surface having the free curved surface configuration S23 of the
reflection optic system, wherein they are shown by attaching “#” beside the
surface numbers thereof. Values of the coefficients for presenting the
configurations of those five (5) free curved surfaces are shown in the table 11

below.

Table 11

Surface Free Curved Surface Coefficients

C17 | 3.43096E-07 C34 | -2.7065E-10 C51 | 1.990777E-13

K 0 C19 | 2.13857E-06 C36 | 1.31926E-09 C53 | -56.2135E-12

$19 C4 | 0.00503963 C21 | 9.15856E-08 C37 | 2.1077E-12 C55 | -2.1831E-12

C6 | 0.020700865 C22 | -1.9441E-09 C39 | -6.1349E-11 C56 | -3.3204E-15

C8 [-0.0007276 C24 | -9.6181E-09 C41 | -6.9182E-11 C58 | 1.52276E-14

C10 | -0.00062901 C26 | 2.71279E-09 C43 | -1.1634E-10 C60 | 4.722E-14

C11 | 4.83792E-06 C28 | 1.5813E-08 C45 | 1.55247E-11 C62 | 3.79581E-14

C13 | 1.58097E-05 C30 | -4.1204E-10 C47 | 1.79452E-14 C64 | 3.11821E-14

C15 | -1.9636E-05 C32 | -2.3107E-09 C49 | -6.0452E-13 C66 | -1.876E-13

C17 | 6.40078E-08 C34 | -1.0668E-09 C51 | -4.5767E-13

K 0 C19 | 2.35312E-06 C36 | -3.2106E-10 C53 | -3.1387E-12

S20 C4 |-0.00417899 C21 | 9.31605E-07 C37 | 1.82824E-12 C55 | 1.09346E-12

C6 | 0.031326266 C22 | -5.0811E-10 C39 | -2.9101E-11 C56 | -1.6513E-15

C8 | -0.00077771 C24 | -3.1548E-08 C41 | 1.04208E-10 C58 | 8.47256E-15

C10 | -0.00097819 C26 | -8.825E-08 C43 | 7.01421E-11 C60 | -1.694E-15

C11 | 2.05947E-06 C28 | 3.84368E-08 C45 | -1.0493E-10 C62 | -1.7011E-13

C13 | 2.31241E-05 C30 | -9.4717E-11 C47 | 2.95795E-14 C64 | 6.71828E-14

C15 | -3.0456E-05 C32 | -8.4146E-10 C49 [ -7.9902E-13 C66 | 1.92712E-14

C17 | -1.4263E-07 C34 | -1.7091E-10 C51 | -4.2269E-14

K 0 C19 | -3.1384E-08 C36 | -2.9029E-10 C53 | 2.21959E-14

S21 C4 10.016712489 C21 | 3.78605E-07 C37 | 2.14998E-13 C55 | -9.5144E-15

C6 | 0.024854646 C22 | 7.83561E-10 C39 | 1.12281E-12 C56 | -1.3876E-16

C8 | 0.000280556 C24 | -1.1076E-09 C41 | 3.49849E-12 C58 | -2.0224E-16

C10 | -5.99E-05 C26 | -5.1644E-09 C43 | 2.81764E-12 C60 | 4.00029E-17

C11 | -4.5381E-06 C28 | -1.9091E-09 C45 | -1.5444E-12 C62 | -4.1764E-15

C13 | -7.3701E-06 C30 | 2.60008E-11 C47 | -3.3945E-15 C64 | 1.05212E-15

C15 | -1.0002E-05 C32 | 2.73923E-11 C49 | 2.75972E-14 C66 | -3.6542E-15

C17 | -1.7327E-07 C34 | -3.122E-10 C51 | -3.8555E-14

K 0 C19 | -1.5061E-07 C36 | -6.1374E-10 C53 | 2.368E-13

S§22 C4 | 0.016645995 C21 | 5.38912E-07 C37 | 9.78887E-14 C55 | 1.87115E-13

C6 ]0.021101685 C22 | 8.11263E-10 C39 | 1.08112E-12 C56 | -9.9798E-17

C8 | 0.00032094 C24 | -1.1477E-10 C41 | 3.69407E-12 C58 | -2.3837E-16

C10 | -56.1172E-05 C26 | -4.8707E-09 C43 | -5.8299E-13 C60 | -2.2734E-16

C11 | -4.3183-06 C28 | -1.1809E-09 C45 | -3.7079E-12 C62 | -3.0547E-15

C13 | -8.56909E-06 C30 | 3.39643E-11 C47 | -2.9359E-15 C64 | 5.55175E-15

C15 | -1.0155E-05 C32 | 1.47622E-10 C49 | -5.9302E-15 C66 | -1.0145E-15

C17 | -2.203E-09 C34 | 8.2099E-14 C51 | -1.2799E-17

K 0 C19 | 2.39237E-09 C36 | -4.3614E-14 C53 | 4.0335E-18

S23 C4 |0.002149003 C21 | 1.39506E-09 C37 | -1.7915E-16 C55 | -3.2746E-18

C6 | 0.000317113 C22 | 4.22192E-12 C39 | 1.80308E-15 C56 | 3.626098E-21

C8 | 2.85992E-05 C24 | -3.3322E-11 C41 | -2.7999E-15 C58 | -3.5037E-20

C10 [ 9.52914E-06 C26 | 1.45814E-11 C43 | 7.24461E-16 C60 | 6.79833E-20

C11 | -8.2644E-08 C28 | 1.00262E-11 C45 | -1.0528E-15 C62 | -3.7507E-20

C13 [ 2.89938E-07 C30 | 1.34005E-13 C47 | -4.0973E-18 C64 | 5.06597E-21
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| C15 | 1.20082E-07 | C32 | -3.6767E-13 | C49 | 1.4053E-17 | C66 | 5.93238E-21

|

10

15

20

Further, in the following table 12 are shown the inclination of each surface
and magnitude of eccentricity according to the third embodiment. In this table 12,

the definitions for showing the values of “ADE” and “YDE"” are as was mentioned

above.

Table 12

Surface ADE(°) YDE(mm)
SO -2.000 0.0

S15 0.0 0.304
S17 0.0 -0.304
S23 35.000 0.0

From this table 12, it can be seen that this does not fulfill the condition
mentioned above. However, with this third embodiment, it has the structures,

being small in the depth thereof, i.e., having priority of the depth.

Also, as is shown in the table 12, similar to the embodiment 2 mentioned
above, one (1) piece of lens, which is made up with the surfaces S15 and S16, is
offset by —0.304 mm from the optical axis. This amount of offsetting is very small,
and it does not cause ill influence, such as, enlarging the size of the lens, for
example. This eccentricity enables to achieve a fine adjustment on asymmetric

chromatic aberration (or chromatism).

Further, since the value of the difference |L1-L2} of the optical pat, which
is shown by the equation (Eq. 1) mentioned above, is 0.62 times large as the
height of picture on the screen, and “0s” is 45 degrees, then this satisfies the

condition mentioned above.

Also, from the tables 9 and 11 mentioned above, according to this third
embodiment, it is apparent that the curvature “c” and the conic coefficients “k” are
“0”. Thus, the trapezoidal distortion, being generated due to the oblique incidence,
is extremely large in the direction of the oblique incidence, but the amount thereof
is small in the direction perpendicular to this. Accordingly, between the direction of

the oblique incidence and the direction perpendicular to this, there must be
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provided functions greatly different from each other, and it is possible to
compensate or correct the asymmetric aberration, preferably, without using the
curvature “c” nor the conic coefficient “k”, being rotationally symmetric and

functioning in all directions.

As an effective region of the second embodiment with such the numerical
values mentioned above, the region on the object surface (ratio= 16 : 9) is
projected, enlargedly, upon the image surface (50" + over-scan: 1210.7 x 681.0
mm), and the graphic distortion of that is shown in Fig. 14. The vertical direction in
this Fig. 14 corresponds to the vertical direction shown in Fig. 2, and the Y-axis.
The horizontal direction in this Fig. 14 corresponds to the direction perpendicular
to the Y axis on the screen, and a central portion of the oblong in the figure
corresponds to the center of the screen. Further, this shows the condition of
curvature of each of straight lines, in particular, when displaying the screen while
dividing it into four (4) in the vertical direction and eight (8) in the horizontal

direction, and thereby showing the state or condition of graphic distortion.

Further, Fig. 15 shows spots diagrams according to the present
embodiment of numerical values. In this Fig. 15 are shown the spot diagram of the
light flux emitting from eight (8) points on the display screen of the image display
element 61; i.e., (8, 4.5), (0, 4.5), (4.8, 2.7), (8, 0), (0, 0), (4.8, -2.7), (8, -4.5) and
(0, -4.5) with the values of the X and Y coordinates, in the sequential order from
the top (i.e., (1) to (8)). The unit thereof is “mm”. The horizontal direction of each
spot diagram corresponds to the X direction on the screen, while the vertical
direction the Y direction on the screen. Thus, it is apparent that both of those

maintain preferable performances.

Also, in this example, assuming that the size is “Lo” of the projection
image obtained through the mentioned above, in the diagonal direction thereof
and the distance is “Lp” from the center of the free curved surface mirror 4 up to
the projection image, since Lo=1,524 mm, Lp=700 x cos 45°0495 mm, then the
ratio between them comes to be greater than two (LO/Lp>2), therefore it can be

seen that an object surface can be projected, enlargedly, onto the screen, being
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sufficiently large, even with a relatively near distance; i.e., being superior in the

ratio of enlarged projection.
<Embodiment 4>

Explanation will be made of a fourth embodiment, according to the present

invention, by referring to Figs. 16 and 17 and tables 13 to 16.

Herein. also the light emitting from the image display element 1 is
reflected upon the reflection surface 4 of the reflection optic system, which has the
free curved surface configuration, thereby to be incident upon the screen 5, after
passing through in the order, i.e., the front lens group 2 of the lens optic system,
which is built up with the transmission-type lenses having the rotationally
symmetric surface configuration and the rear lens group of the lens optic system,
which is built up with the transmission-type lenses having the free curved surface

configuration.

Thus, herein, also the front lens group 2 of the lens optic system is built up
with the plural number of lenses, all of which have a refracting interface of
rotationally symmetric configuration, and four (4) of the refracting interfaces of
those lenses have aspheric surfaces, each being rotationally symmetric, and
others have the spherical surfaces. The aspheric surface being rotationally
symmetric, which is used therein, can be expressed by the equation (Eq. 2)
mentioned above, with using a local cylindrical coordinates system for each

surface.

The free curved surfaces building up the rear lens group 3 of the lens
optic system mentioned above can be expressed by the equation (Eq. 3)
mentioned above, including polynomials of X and Y, with applying the local

coordinates system (X, y, z) assuming the apex on each surface to be the origin.

The following table 13 shows lends data of the fourth embodiment
including numerical values thereof, wherein the surface nhumbers starting from S0,

presenting the object surfaces, sequentially, further from S1 to S23. In this table 1,
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“Rd” is also the radius of curvature for each surface, and “TH” is the distance
between the surfaces, i.e., presenting the distance from the apex of the lens

surface to the apex of the next lens surface.

Table 13

Surface Rd TH nd vd
SO Infinity 10.00

S1 Infinity 31.34 1.51827 48.0
S2 Infinity 4.97

S3 49.017 4.65 1.85306 17.2
S4 201.672 18.00

S5* -60.233 9.00 1.49245 429
S6* -55.360 0.10

S7 56.669 9.32 1.49811 60.9
S8 -27.651 2.50 1.76014 20.0
S9 46.949 0.10

S10 47 .407 9.00 1.49811 60.9
S11 -46.359 25.90

S12 Infinity 9.10

S13 -9457.081 6.00 1.85306 17.2
S14 -64.870 65.00

S15 -42.429 4.19 1.74702 33.2
S16 137.716 9.00

S17* -34.874 10.00 1.49245 429
S18* -63.364 2.50

S19# Infinity 8.00 1.49245 42.9
S20# Infinity 19.55

S21# Infinity 8.00 1.49245 429
S22# Infinity 121.95

S23# Infinity -742.00 REFL

In this table 13, “TH” is the distance between the surfaces, i.e., presenting
the distance from the apex of the lens surface to the apex of the next lens surface.
The distance between the surfaces is presented by a positive value in case when
the next lens surface is at the left-hand side (see Fig. 3), while by a negative value

in case when it is at the right-hand side, with respect to that lens surface.

In this table 13, S5, S6, S17 and S18 are aspheric surfaces, being
rotationally symmetric, and also in this table 13, they are attached with “*” beside
the surface numbers for easy understanding thereof, wherein coefficients of the

aspheric surface of those four (4) surfaces are shown in the table 14 below.
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Table 14
Surface Aspheric Surface Coefficients

K | -7.49933947 C | 8.20794E-12 F | 1.67212E-19 J | 2.75191E-26
S5 A | -4.2871E-06 D | -3.3905E-14 G | 1.22978E-22

B | 1.47929E-08 E | 5.30418E-18 H | -9.25684E-24

K| -5.10683146 C | 2.31215E-12 F | 1.4876E-19 J | 1.4023E-26
S6 A | -4.215E-08 D [-8.8141E-15 G | -2.1285E-21

B [ 9.97857E-09 E | 2.96852E-17 H | 3.39217E-25

K | 2.729972673 C | -6.3329E-11 F | -5.5239E-19 J | 2.95633E-25
S17 A | -6.7402E-06 D | 3.24143E-13 G | -2.1415E-20

B | -1.1095E-08 E | 1.38117E-15 H | -4.6503E-23

K | 5.628556104 C | 2.5008E-11 F | -6.694E-20 J | 4.08388E-28
S18 A | -1.8686E-06 D | 1.72887E-14 G | -5.6024E-23

B | -1,1602E-08 E | -2.9081E-17 H | 5.15556E-26

Also, S19 to S22 in the table 13 mentioned above are the refraction

surfaces, each having the free curved surface configuration, which builds up the

rear lens group of the lens optic system mentioned above, and S23 is the

reflection surface having the free curved surface configuration S23 of the

reflection optic system, wherein they are shown by attaching “#” beside the

surface numbers thereof. Values of the coefficients for presenting the

configurations of those five (5) free curved surfaces are shown in the table 15

below.
10 Table 15
Surface Free Curved Surface Coefficients
C17 | 3.06092E-07 C34 | -1.504E-09 C51 | 1.89916E-12
K 0 C19 | 2.13689E-06 C36 | 9.24213E-10 C53 | -2.6408E-12
S19 C4 -0.00523704 C21 | 3.17855E-07 C37 | 2.73895E-12 C55 | -2.2305E-12
C6 | 0.022327058 C22 | -2.18E-09 C39 | -5.7332E-11 C56 | -2.3991E-15
C8 -0.00076156 C24 | -1.35E-08 C41 | -6.5197E-11 C58 | 2.74339E-14
C10 | -0.00059005 C26 | -4.4124E-09 C43 | -1.4335E-10 C60 | 9.09554E-14
C11 | 4.88728E-06 C28 | 2.72086E-08 C45 | -2.1121E-11 C62 | 2.42098E-14
C13 | 1.92499E-05 C30 | -4.0242E-10 C47 | 4.94771E-14 C64 | 1.85581E-13
C15 | -1.9167E-05 C32 | -2.6688E-09 C49 | 5.78829E-13 C66 | -1.2907E-13
C17 | 4.41515E-08 C34 | -2.1067E-09 C51 | 1.36481E-13
K 0 C19 | 2.59357E-06 C36 | -1.3645E-09 C53 | -1.7814E-12
S20 C4 -0.00380713 C21 | 1.34672E-06 C37 | 2.5542E-12 C55 | 1.48598E-12
C6 0.034310744 C22 | -6.3335E-10 C39 | -3.0724E-11 C56 | -1.1411E-15
C8 -0.00082075 C24 | -3.2842E-08 C41 | 9.742992E-11 C58 | 1.71485E-14
C10 | -0.00096306 C26 | -9.4354E-08 C43 | 5.80355E-11 C60 | 1.60064E-14
C11 | 1.46478E-06 C28 | 5.63114E-08 C45 | -1.3903E-10 C62 | -1.6566E-13
C13 | 2.567064E-05 C30 | -1.56828E-10 C47 | 7.97383E-14 C64 | 1.4173E-13
C15 | -3.3719E-05 C32 | -9.3186E-10 C49 [ -2.2316E-13 C66 | 5.3295E-14
C17 | -1.4847E-07 C34 | -1.578E-10 C51 | -3.1391E-14
K 0 C19 | -4.1463E-08 C36 | -3.154E-10 C53 | 4.92021E-14
S21 C4 |0.01628158 C21 | 3.75928E-07 C37 | 1.44753E-13 C55 | -1.2229E-14
C6 | 0.024536292 C22 | 8.73333E-10 C39 | 1.02001E-12 C56 | -1.1929E-16
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C8 | 0.000287791 C24 | -1.3318E-09 C41 | 4.04083E-12 C58 | -1.9881E-16
C10 | -5.6467E-05 C26 | -5.0191E-09 C43 | 2.15125E-12 C60 | -1.1661E-16
C11 | -4.4889E-06 C28 | -1.338E-09 C45 | 1.05501E-13 C62 | -3.9789E-15
C13 | -7.4216E-06 C30 | 2.11331E-11 C47 | -1.2171E-15 C64 | 1.92077E-15
C15 | -9.5063E-06 C32 | 3.73498E-11 C49 | 1.57629E-14 C66 | -5.4374E-15
C17 | -1.7539E-07 C34 | -2.5651E-10 C51 [ -3.1411E-14
K 0 C19 | -1.56271E-07 C36 | -6.0608E-10 C53 | 2.14522E-13
S22 C4 ]0.016419443 C21 | 5.09788E-07 C37 | 1.26957E-13 C55 | 1.76045E-13
C6 |0.021115451 C22 | 7.02901E-10 C39 | 1.00917E-12 C56 | -9.5762E-17
C8 |0.000323178 C24 | -1.3689E-10 C41 | 3.91234E-12 C58 | -2.6471E-16
C10 | -4.5525E-05 C26 | -4.0137E-09 C43 | -1.1163E-12 C60 | -2.2728E-16
C11 | -4.138-06 C28 | 1.70813E-10 C45 | -4.4694E-12 C62 | -3.086E-15
C13 | -9.223E-06 C30 | 2.82551E-11 C47 | -7.7346E-16 C64 | 5.99803E-15
C15 | -9.9105E-06 C32 | 1.42902E-10 C49 | -1.20512E-14 C66 | -1.1247E-15
C17 | -2.5231E-09 C34 | 7.66238E-14 C51 | -2.3328E-17
K 0 C19 | 2.58369E-09 C36 | 3.37658E-15 C53 | 1.85177E-17
S23 C4 |0.002289792 C21 | 1.24861E-09 C37 | -1.5632E-16 C55 | -4.0416E-18
C6 [ 0.000330451 C22 | 4.81491E-12 C39 | 2.15761E-15 C56 | 1.15938E-21
C8 [ 3.09058E-05 C24 | -3.7371E-11 C41 | -3.7026E-15 C58 | -3.3248E-20
C10 | 1.02245E-05 C26 | 1.56104E-11 C43 | 1.35291E-15 C60 | 7.75597E-20
C11 | -9.5057E-08 C28 | 7.8498E-12 C45 | -3.329E-16 C62 | -8.1537E-20
C13 | 3.1048E-07 C30 | 1.56487E-13 C47 | -4.2776E-18 C64 | 8.41917E-20
C15 | 1.27367E-07 C32 | -4.1734E-13 C49 | 1.73654E-17 C66 | -2.3609E-20

10

Further, in the following table 16 are shown the inclination of each surface

and magnitude of eccentricity according to the second embodiment. In this table

16, the definitions for showing the values of “ADE” and “YDE" are as was

mentioned above. The inclination of each surface according to the present

embodiment is almost same to that of the previous embodiment 1.

Table 16

Surface ADE(°) YDE(mm)
SO -2.000 0.0

S15 0.0 0.230
S17 0.0 -0.230
S23 35.000 0.0

Thus, from this table 16, it can be seen that this does not fulfill the

condition mentioned above. However, with this third embodiment, it has the

structures, being small in the depth thereof, i.e., having priority of the depth.

On the other hand, in this fourth embodiment, as is shown in the table 16,

the surface S15 is offset by 0.23 mm, while offsetting the surface S17 by 0.23 mm

contrarily. In case when offsetting a certain surface, the optical axis is shifted by

an amount of offsetting on the surfaces thereafter. Accordingly, the offsetting on
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this S15 and S17 means that one (1) piece of lens, which is made up with the
surfaces S15 and S16, is offset by —0.193 mm from the optical axis. This amount
of offsetting is very small, and it does not cause ill influence, such as, enlarging
the size of the lens, for example. This eccentricity enables to achieve a fine

adjustment on asymmetric chromatic aberration (or chromatism).

Further, since the value of the difference |L1-L2| of the optical pat, which
is shown by the equation (Eq. 1) mentioned above, is 0.62 times large as the
height of picture on the screen, and “6s” is 45 degrees, then this satisfies the

condition of {Eq. 1] mentioned above.

Also, seeing from the tables 13 and 15 mentioned above, according to this
fourth embodiment, it is apparent that the curvature “c” and the conic coefficients
“k” are “0”. Thus, the trapezoidal distortion, being generated due to the oblique
incidence, is extremely large in the direction of the oblique incidence, but the
amount thereof is small in the direction perpendicular to this. Accordingly, between
the direction of the oblique incidence and the direction perpendicular to this, there
must be provided functions greatly different from each other, and it is possible to
compensate or correct the asymmetric aberration, preferably, without using the
curvature “c” nor the conic coefficient “k”, being rotationally symmetric and

functioning in all directions.

As an effective region of the present embodiment, the region on the object
surface (ratio= 16 : 9) is projected, enlargedly, upon the image surface (60" +
over-scan: 1452.8 x 817.2 mm), and the graphic distortion of that is shown in Fig.
16. The vertical direction in this Fig. 16 corresponds to the vertical direction shown
in Fig. 2, and the Y-axis. The horizontal direction in this Fig. 16 corresponds to the
direction perpendicular to the Y axis on the screen, and a central portion of the
oblong in the figure corresponds to the center of the screen. Further, this shows
the condition of curvature of each of straight lines, in particular, when displaying
the screen while dividing it into four (4) in the vertical direction and eight (8) in the
horizontal direction, and thereby showing the state or condition of graphic

distortion.
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Further, Fig. 17 shows spots diagrams according to the present
embodiment of numerical values. In this Fig. 17 are shown the spot diagram of the
light flux emitting from eight (8) points on the display screen of the image display
element 61; i.e., (8, 4.5), (0, 4.5), (4.8, 2.7), (8, 0), (0, 0), (4.8, -2.7), (8, -4.5) and
(0, -4.5) with the values of the X and Y coordinates, in the sequential order from
the top (i.e., (1) to (8)). The unit thereof is “mm”. The horizontal direction of each
spot diagram corresponds to the X direction on the screen, while the vertical
direction the Y direction on the screen. Thus, it is apparent that both of those

maintain preferable performances.

Also, in this example, assuming that the size is “Lo” of the projection
image obtained through the mentioned above, in the diagonal direction thereof
and the distance is “Lp” from the center of the free curved surface mirror 4 up to
the projection image, since Lo=1,524 mm, Lp=700 x cos 45°+=495 mm, then the
ratio between them comes to be greater than two (LO/Lp>2), therefore it can be
seen that an object surface can be projected, enlargedly, onto the screen, being
sufficiently large, even with a relatively near distance; i.e., being superior in the

ratio of enlarged projection.

Next, Fig. 18 attached herewith shows the condition of projecting an
image, enlargedly, upon a wall surface of a room or a sheet-like screen, etc., for
example, by applying the projection optic unit, the details of which was mentioned
above, into a projection-type image display apparatus, and further Fig. 19
attached herewith shows the problem in case when changing a projection distance,
i.e., from the projection optic unit up to the screen. Thus, as is apparent from Fig.
19, in a manner of projecting an image, while inclining the optical axis to the
screen with using the free curved surface, the graphic distortion becomes large
when changing the projection distance largely from the distance designed, and
also the spot size becomes large; i.e., the performance of resolution is

deteriorated.

Figs. 20(a) and 20(b) attached herewith show the spot configuration and

the condition of distortions, in particular, when the screen 5 is disposed at a
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position 66 for reducing the projection screen (for example, corresponding to the
60" screen size), shifting from the designed position 65 (the screen size designed,
for example, corresponding to 80” screen), as shown in Fig. 19. On the other hand,
Figs. 21(a) and 21(b) attached herewith show those when it is disposed at a
position 67 for enlarging the projection screen (for example, corresponding to the
100” screen size). As apparent from those Figs. 20(a) through 21(b), the
magnitude of distortion increases up to about 2% of or more of the vertical width

of the screen, and the stop configuration is enlarged, three (3) times large or more
as when it is at the designed position; thus, deteriorating the performance of

resolution.

However, with the increase of spots, it is impossible to bring them into
preferable spot configuration thereof, in particular, all over the screen, even if
shifting the position of the panel into front and back to fit the focus thereon. The
reason of this lies in that, because the optic system is not rotationally symmetric,
therefore when shifting the panel or the rotationally symmetric lens(es), to bring a
portion on the screen into the focus, it rather destroys the focusing of the other
portion, largely. Also, even if moving only the lenses 31 and 32 of the rear lens
group, i.e., the free curved surface lenses, it is still impossible to compensate or
correct that spot configuration. This is because there is necessity of a power of a
lens, which is rotationally symmetric, for compensating the distortion

accompanying movement of the screen.

Then, upon basis of the embodiment mentioned above, as a result of
searching on lenses to have an effect for improvement of the distortion of the spot
configuration and/or the resolution performance, with moving the lens
corresponding to the movement of the screen position, then it is found that, in
particular, it is effective to move the lenses 33 and 34 (see Figs. 2 and 6
mentioned above), both having a negative power and building up the rear lens
group mentioned above, into the direction of the optical axis thereof, respectively
and independently, by a predetermined distance. Further, it is also effective to
move the mirror 4 having the free curved surface mentioned above. However,

because of a large number of difficulties for moving the mirror 4 having the free
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curved surface, which is relatively large in the size, judging from the structures of
the apparatus, it is most effective, in particular, to move the lenses 31-34, building

up the rear lens group 3 mentioned above.

Figs. 22(a) to 22(c) attached herewith show the conditions when moving
the lens building up the rear lens group 3, i.e., the transmission lens 31 having the
free curves surface, and the other transmission lens 32 having the free curved
surface, and further the rotationally symmetric lenses 33 and 34, each having a
negative power, to the predetermined positions thereof. In more details, Fig. 22(a)
shows the condition when disposing the screen at the position 66 in the direction
for reducing the projection screen (for example, corresponding to the 60” screen
size), Fig. 22(b) the condition when disposing the screen at the designed position
65 (for example, corresponding to the 80” screen size), and Fig. 22(c) the
condition when disposing the screen at the position 67 in the direction for
enlarging the projection screen, respectively, in Fig. 19 mentioned above. Thus,
within this embodiment, an adjustment is made for the movement of the screen
position, by moving those lens groups, into the direction of the optical axis thereof,
i.e., including a lens group unifying the negative power lens building up the rear
lens group mentioned above and the lenses in the vicinity thereof, which are
rotationally symmetric, as a unit, and also those two (2) pieces of the transmission

lens having the free curved surface, each building up one lens group, respectively.

Further, as was mentioned above, the structures for moving the lenses 31
to 34 for building up the rear lens group 3 mentioned above comprises, for
example, as shown in Fig. 23(a) attached herewith, on two (2) sets of mounting
bases 210 and 220 are mounted the above-mentioned front lens group 2 (the
rotationally symmetric lenses 21-25) and the above-mentioned rear lens group 3
(lenses 31-34), respectively. However, upon one of the mounting bases (for
example, the mounting base 210) are fixed the above-mentioned front lens group
2 (the rotationally symmetric lenses 21-25) at the predetermined positions thereof,
and that mounting base 210 is installed within the apparatus. And, on the other
mounting base (for example, the mounting base 220) are formed grooves 221,
222 and 223, in advance, and also that mounting base 220 is installed within the
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apparatus to be movable with respect to the mounting base 210 mentioned above
(in this example, being movable in the direction perpendicular to that of the optical

axis of the lens groups, as is shown by an arrow in the figure).

However, with the lenses 31-34 building up the rear lens group 3
mentioned above, as is shown in Figs. 23(b), the lenses 33 and 34 are unified as
a body, in other words, they are divided into three (3), i.e., the lens 31, the lens 32
and the lenses 33 and 34, and the respective positions thereof are moved or
shifted, corresponding to the sizes of the screen, which can be obtained through
projection onto the screen (i.e., 60", 80", and 100”). Thus, those grooves 221, 222
and 223 are formed at a desired inclining angle for each of the lens groups. With
such the structures as was mentioned above, by moving a rod member 231,
projecting from the movable mounting base 220 into an outside of the housing, to
the positions, at which marks, such as, 60", 80" and 100", or the like, are attached
or formed on a surface of the housing 110 in advance, the three (3) groups of
lenses, i.e., the lens 31, the lens 32 and the lenses 33 and 34 move, respectively,
along with the grooves 221, 222 and 223, and thereby being disposed at the
desired positions thereof. Thus, with such the structures, it is possible to change
the sizes of the projection image, without deteriorations in distortion of the spot
configuration or resolution power or performance, from an outside of the
projection-type image display apparatus, by shifting a tip of the rod-like member

321 mentioned above into the direction of an arrow in the figure.

Alternatively, in the place of such the structures as was mentioned above,
it is also possible to achieve the effect similar to that mentioned above, with using
a cylinder, on an outer periphery of which are formed such the grooves as
mentioned above, for example. However, in such the case, in particular, it is not
necessary for the two (2) pieces of transmission lenses 31 and 32, each having
the free curved surface within the rear lens group 3, to be accompanied with
rotation thereof, irrespective of the change of relative positions thereof in the
direction of the optical aids. For this reason, it is preferable, for example, the
cylindrical member is divided into a top end side and a rear end side, i.e., each

being rotatable independently, but the top end side cannot rotate, within the
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structures thereof. Further, with using a driving means including an electric motor
therein, for example, it is also possible to adopt the structures, so that the rear
lens group 3 (i.e., the lenses 31-34) can be move, respectively. Thus, with this, it
is possible to obtain an effect of achieving an improvement in the distortion of spot
configuration and/or the resolution power or performance, corresponding to
changes of position of the screen, on which the image is projected (i.e., the

distance from the apparatus to the screen).

Following to the above, lens data of the embodiment mentioned above wiill

be shown hereinafter, by referring to the following tables 17-21 and Figs. 24 to 26.

Herein also, the equation for the free curved surface is same to the [Eq. 2]
mentioned above. And, the numerical values in the following tables 17-20 are
those for showing an example of projecting the image within a region on the object
surface (ratio=16:9) onto the image surface (60" + over-scan: 1841.9 x 1036.1
mm), enlargedly. Also, the lens surfaces of the optical elements within the
projection optic unit in this case will be shown in Fig. 24. However, differing from
those embodiments mentioned above, the lens surfaces indicated by S9 and S10
in Fig. 4 mentioned above, according to the present embodiment, are unified as
one body, in this Fig. 21, and therefore they are built up with the surfaces SO to
S22.

In the table 17, “Rd” is the radius of curvature for each surface, and it is
presented by a positive value in case when having a center of curvature on the
left-hand side of the surface in the figure, while by a negative value in case when
having it on the right-hand side, contrary to the above. Also, “TH” is the distance
between the surfaces, i.e., presenting the distance from the apex of the lens
surface to the apex of the next lens surface. The distance between the surfaces is
presented by a positive value in case when the next lens surface is at the
left-hand side, while by a negative value in case when it is at the right-hand side,
with respect to that lens surface. Further, in this table 17 mentioned above, S5, S6,
S16 and S17 (see Fig. 4 mentioned above) are aspheric surfaces, being

rotationally symmetric, and also in the table 17, they are attached with “*” beside
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the surface numbers for easy understanding thereof. Further, coefficients of the

aspheric surface of those four (4) surfaces are shown in the table 18 below.

Table 17
Surface Rd TH nd vd
SO Infinity 7.600
S1 Infinity 22.200 1.51827 48.0
S2 Infinity 7.343
S3 62.278 4.500 1.85306 17.2
S4 -266.980 19.016
S5 -51.942 5.000 1.49245 42.9
S6* -47.349 0.100
S7 32.165 11.700 1.48876 52.8
S8 -32.506 2.246 1.85306 17.2
S9 33.772 10.500 1.48876 52.8
S10 -42.116 18.784
S11 Infinity 6.916
S12 198.090 5.500 1.85306 17.2
S13 -59.931 41.959
S14 -20.939 3.200 1.74702 33.2
S15 134.847 4.782
S16* -27.918 6.000 1.49245 42.9
S17* -31.695 6.437
S18# Infinity 6.000 1.49245 42.9
S19# Infinity 11.138
S20# Infinity 6.000 1.49245 42.9
S21# Infinity 91.557
S22# Infinity -996.000 REFL
Table 18
Surface Aspheric Surface Coefficients
K|[-19.19 C 1.6E-10 F 1.19E-17 J [1.28E-24
5 A | -1.3E-05 D& | -8.9E-13 G | 1.59E-19
B | 7.24E-08 E -3.5E-15 H& | -8.8E-22
K|-14.7411 C 1.79E-10 F 2.48E-17 J | 3.16E-25
6 A | -6.9E-06 D& |-1.1E-12 G |-3.2E-20
B | 6.14E-08 E -1.8E-15 H& | -1.4E-22
K | -2.80795 C -3.6E-10 F | -6.5E-17 J [4.91E-24
16 A | -1.18E-05 D& | 2.15E-13 G |-8.8E-19
B | -2.2E-07 E 2.24E-14 H& | 6.62E-22
K | -3.04559 C -1.3E-11 F |-6.7E-18 J [1.47E-25
17 A | 7.14E-06 D& | 8.97E-13 G |-2.7E-20
B | -1.5E-07 E 8.7E-17 H& | -3.1E-23
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Also, S18 to S21 in the table 17 mentioned above are the refraction
surfaces, each having the free curved surface configuration, which builds up the
rear lens group of the lens optic system mentioned above, and S22 is the
reflection surface having the free curved surface mirror, wherein they are shown
by attaching “#” beside the surface numbers thereof. VValues of the coefficients for
presenting the configurations of those five (5) free curved surfaces are shown in
the table 19 below.

Next, in the table 19 below, the name and the value of each coefficient are
shown in a combination of frames alighting left and right, wherein the right-hand
side is the value of the coefficient and the left-hand side the name, wherein a set
of the numerical values divided by a comma within parenthesis presents the

values “m” and “n” shown in the [Eq. 2] mentioned above.
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Table 19
| Surface | Free c Curved Surface Coefficients
L | ca.1) 1.66E-06 C2,5) -6.4E-09 C(4,5) 2.8E-12
LK 10 Cc@2.3) 2.53E-06 C{0.,7) 7.43E-09 C2.7) 5.2E-11
18 [ C2,0) |-0.01616 C.5) 1.98E-06 C,0) -4.6E-11 C{0,9) -2E-11
[C0,2) |-0.1788 C6.0) 4.65E-08 C6.2) -2.1E-10 C(10,0) -1.7E-13
[C(2,1y | -0.00075 C4,2) -5.3E-09 C@4.4) -9.1E-10 Cc@.2) 4.71E-13
[ C(0,3) |-0.00079 ci24) 2.61E-08 C2,6) -3E-10 C(6.4) 2.11E-12
LC4,0) | 9.37E-06 C(0.,6) -4.1E-08 C(0,8) 1.65E-10 C(4.6) 2.48E-12
[C2,2) | 2.32E-05 C®i.1) -5.2E-09 c@.1) 1.38E-12 C{2,8) 1.11E-12
[C04 | 3.49E-05 C@4.3) -1.6E-08 C.3) 5.41E-11 C(0,10) -3.6E-13
l | C@1 3.72E-07 C(2,5) 1.86E-09 Ci4,5) -8.4 E-12
[ K 10 C.3) 7.05E-07 C(.7) 6.3E-09 Cc2.7) 1.61E-11
19 [C(2,0) |-0.1514 C{0,5) 5.2E-07 C(8.0) 2.16E-12 C{0,9) -6.2E-12
[C(0,2) |-0.01501 C(6.0) 3.39E-12 C.2) -2.8E-12 C(10,0) -1.2E-13
[C(2,1) |-0.00072 C4.2) -1E-08 Ci4.4) -2.8E-10 C(8,2) 5.85E-14
| C(0,3) |-0.00078 CRr4 -5.5E-08 C2.6) 1.8E-10 C(6,4) 7.4E-13
| C(4,0) | 4.19E-06 C(0,6) -1.1E-07 C(0,8) 2.33E-10 C@,6) 4.42E-13
[C(2,2) | 2.77E-05 C(6.,1) -9.1E-10 Ci8,1) -1.6E-12 C2,8) 7.55E-15
|C@©.4) |3.81E-05 C4.3) -5.8E-09 C(6,3) 2.17E-11 C(0,10) 2.57E-13
| C4. 1 -8.8E-07 C22.5) 2.22E-09 C@4.,5) -2.3E-12
K 10 CR.3) -6.1E-07 C(0.,7) -1.9E-09 cR7n 1.21E-12
20 C(,0) | 0.027017 C(0,5) —2E-07 C(8,0) 1.23E-12 C{0.,9) 1.01E-13
C,2y [0.013975 C®.0) 7.2E-10 C6.2) 2.59E-11 C{10,0) -1.4E-16
C(2,1) ]0.00078 C4.2) -2E-08 C@4.4) 6.17E-11 C{8.2) -2.1E-14
C{0,3) 0.000502 C24 -8.2E-09 C(2,6) 1.19E-10 C®.4) -1.7E-14
C(4.0y -6.8E-06 C{0.,6) -3.4E-08 C(0,8) 7.66E-12 C@.6) -1.1E-13
C(2.2) -1.9E-06 C.1) 4.75E-10 c@.1 4.11E-14 C(2,8) -5.6E-14
Co4 -2.1E-05 C@4.3) 1.45E-09 C®6.3) -8.3E-13 C{0,10) 3.29E-14
C.1) -1.3E-06 C2.,5) 3.4E-09 C@4.,5) -2.6E-12
K 0 Ci2,3) -9.9E-07 C.7) -1.7E-09 C.7) -9.2E-13
21 CR.,0) 0.028429 C(0.5) -6.1E-07 C¢8.0} 2.33E-12 C(0,9) 1.91E-12
C(0,2) 0.011865 C6.0) 8.35E-10 C(6.2) 2.38E-11 C(10,0) -5.5E-16
C(2,1) 0.001007 C@4,2) -1.8E-08 C@4.4) 5.95E-11 C8,2) -2.2E-14
1 C(0,3) 0.000596 C24) 1.32E-08 C(22,6) 6.51E-11 C{6.4) -2.8E-14
{C4.0) -7.9E-06 C(0,6) -6.9E-09 C(.8) -5.8E-11 C@.6) -8.9E-14
[CR.2 -2.8E-06 c@®.1 9.14E-10 C(8.1i -1.1E-13 C{2,8) -4.5E-14
[C0.4 -2.8E-05 C@4.3) 2.2E-09 C6.3) -1.5E-12 C(0,10) 1.23E-13
| C4.1) -1.55E-08 C(2,5} -3.17E-12 C{4,5) -8.31E-17
LK 0 C2,3) 1.79E-09 C(0,7) 1.00E-12 Cc.7n -8.62E-16
22 [ C(2,0) 0.003857 C(0,5) 5.04E-09 C@8.0) -6.30E-15 C{0,9) 2.81E-16
C(0,2) 0.001542 C6,0) 5.14E-11 C6.2) 5.88E-14 C10,0) 2.50E-19
c21 6.83E-05 C.2) -3.38E-10 C4.4) -1.90E-14 C(8.2) -3.80E-18
C(0,3) 3.28E-05 C2.4) -1.19E-10 C{2.,6) -6.92E-14 Cc6e.4) 7.75E-18
C(4,00 -3.7E-07 C(0,6) 4.08E-11 C(0.8) 2.52E-14 C{4.,6) -4.39E-18
C(2,2) 7.66E-07 C6.,1} 2.63E-12 C@,1) -2.66E-16 C(2,8) -1.82E-18
C(0.4) 4.96E-07 C@.3) -4.13E-12 C®6.3) 8.19E-16 C(0,10) 3.67E-19

Further, in the following table 20 are shown the inclination of each surface

and magnitude of eccentricity according to this embodiment. However, in this table

20, “ADE” indicates the magnitude of inclination upon the surface in parallel with

the cross-section of the figure, and it is assumed that the direction of inclination is

positive when it rotates into the clockwise direction upon the cross-section surface

in the figure, and is shown by the unit of degree. Also, “YDE” indicates the

magnitude of eccentricity or offset, and this eccentricity or offset is set up on the
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optical axis, assuming that it is positive when offsetting below.

Table 20

Surface ADE(°) YDE(mm)
S3 3.251 1.647
S22 33.000 0.0

With the inclination or the eccentricity shown in this table 20, all of the
surfaces after that, including the surface humber shown therein, are disposed on
the inclined optical axis on the surface displayed. However, the inclination of the
surface S22 indicates only the inclination of the optical axis on the 22" surface,
and the 23™ surface thereafter is disposed on the optical axis, which is inclined

two (2) times large in the amount of inclination of the 22" surface.

The following table 21 shows changes the distances between the surfaces
thereof, in particular, with the lens group, which are moved responding to the

movement of the screen position.

Table 21
Surface TH

Sc65 Sc67 Sc66
S13 41.959 41.935 41.991
S17 6.437 7.841 4.000
S19 11.138 10.169 12.785
S21 91.557 91.145 92.314
S22 -996.000 -1259.800 -732.335

Where, the values in the columns corresponding to “Sc65”, “Sc67” and
“Sc66” in this table 9 indicate the distances between the lenses at the screen
positions 65, 67 and 66.

Also, Figs. 25(a) to 25(c) attached herewith show situations of the
distortions in cases where the screen is located at the positions 66, 65 and 67 in
Fig. 19 mentioned above, respectively, and Fig. 26 attached herewith shows the

conditions of the spot configurations in such the cases.
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Thus, Figs. 25(a) to 25(c) show the graphic distortions in cases when
projecting the region (12.16 x 0.84 mm) on the object surface (ratio = 16:9),
enlargedely, onto the image surfaces of 60", 80" and 100", respectively. The
vertical direction in those Figs. 25(a) to 25(c) corresponds to the up-down direction,
i.e., the Y-axis direction, in Fig. 2 mentioned above. Also, the horizontal direction
in those Figs. 26(a) to 26(c) corresponds to the direction perpendicular to the
Y-axis on the screen, wherein the center of the oblong in the figure is the center of
the screen. And, those Figs. 25(a) to 25(c) show the condition of the graphic
distortions by showing the condition of curvatures of the straight lines on the
screen, which are divided into four (4) in the vertical direction and eight (8) in the

horizontal direction.

On the other hand, Fig. 26 shows the spot diagrams, which are obtained
when disposing the screen at the positions 66, 65 and 67 (see Fig. 19 mentioned
above), respectively. Further, in this figure are shown the spot diagram of the light
flux emitting from eight (8) points on the display screen of the image display
element 5; i.e., (8, 4.5), (0, 4.5), (4.8, 2.7), (8, 0), (0, 0), (4.8, -2.7), (8, -4.5) and (0,
-4.5) with the values of the X and Y coordinates, in the sequential order from the
top (i.e., (1) to (8)), and also, in the horizontal direction thereof are shown the
screen positions (i.e., Sc66, Sc65 and Sc67) at the respective positions 66, 65
and 67. Moreover, the unit thereof is “mm”, and the horizontal direction on each of
the spot diagrams corresponds to the X-direction on the screen, and the vertical
direction thereof to the Y-direction on the screen. Thus, as is apparent from those
figures, it can be seen that both can maintain the preferable performances, in any

case thereof.

And, in case of assuming that the size is “Lo” of the projection image
obtained through the mentioned above, in the diagonal direction thereof, and the
distance is “Lp” from the center of the free curved surface mirror 4 up to the
projection image, since Lo=1,524 mm, Lp=700 x cos 45°01495 mm, then the ratio
between them comes to be greater than two (LO/Lp>2), therefore it can be seen
that an object surface can be projected, enlargedly, onto the screen, being

sufficiently large, even with a relatively near distance, i.e., being superior in the
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ratio of enlarged projection.

Next, Fig. 27 attached herewith shows the projection-type image display
apparatus, according to other embodiment of the present invention. Thus, as is
apparent from the figure, within the projection-type image display apparatus 100’
according to this other embodiment, in addition to the element of projection optic
unit, which is shown in Fig. 1 or 5 mentioned above, there is further provided a
plane reflection mirror 21 on the optical path between that free curved surface
reflection mirror 4 and the screen 5, thereby building up the projection optic unit.
However, in the example shown in the figure, this plane reflection mirror 21 is
provided in an upper portion thereof, to be freely opened/closed, as well as,
functioning as a cover, in common, for covering over an opening portion, which is
formed on the upper surface of the housing 110 of the apparatus corresponding to

the reflection mirror of the free curved surface mentioned above.

With such the constructions of the projection optic unit mentioned above,
as is shown in Fig. 28 attached herewith, the lights emitting from the image display
element 1 through the prism 10 enters into the front lens group 2 building up the
lens optic system. Thereafter, the lights emitting from this front lens group 2 also
pass through the rear lens group 3, being build up with a plural number of lenses,
including a plural number (two (2) pieces in the present example), each having the
configuration of free curved surface, not being rotationally symmetric (rotationally
asymmetric) on at least one of the surfaces thereof. And, after being reflected,
enlargedly, upon the reflection optic system, including the reflection mirror
(hereinafter, being called the “free curved surface mirror”) 4 having the free curved
surface configuration, not being rotationally symmetric, the lights emitting from this
rear lens group 3 is further reflected upon the plane reflection mirror 21 mentioned
above, thereby to be projected upon the screen 5 predetermined (for example, the
wall surface of a room or the sheet-like screen, etc.). Thus, as is apparent from
this figure, it is projected into the opposite direction to that of the embodiments
mentioned above (for example, shown in Fig. 2 or 4). Also from this, with the
constructions of the projection optic unit of the projection-type image display

apparatus 100’ according to this other embodiment, since the optical path from the
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free curved surface mirror 4 to the screen is bent by means of the plane reflection
mirror 21 mentioned above, it is possible to make the distance up to the screen 5

small, and thereby it is preferable for obtaining the wide view angle.

Also, with the structures of this projection optic unit, as shown by broken
lines in Fig. 28, the plane reflection mirror 27 is made to be adjustable by a very
fine angle in the inclination angle thereof. Thus, with this, also as shown by the
broken lines and arrows in the figure, it is possible to change the position of the
projection image, vertically (up and down) upon the screen 5, by changing the
inclination angle of this plane reflection mirror 27, and this enable to provide a
preferable function, in particular, for the projection-type image display apparatus.
Further, this plane reflection mirror 27 is adjustable in the inclination angle thereof,
for a user, depending upon the using condition of said projection-type image
display apparatus, or alternately though not shown in the figure herein, but it is
also possible to construct, so that it moves (or rises up) from the position for
covering over the opening portion on the upper surface of the housing 110 and
thereby to be disposed inclining at an angle preset by the user, by means of a

driving mechanism, for example, including an electric motor, etc.

However, with the projection-type image display apparatus mentioned
above, according to the embodiment of the present invention, the image (or the
picture) from the image display element 1, emitting from the projection optic unit
mentioned above, is reflected upon the free curved surface mirror 4, or alternately,
it is further reflected upon the plane reflection mirror 27, to be projected upon the
screen 5. For this reason, it is necessary to determine or locate the position of the
said apparatus 100 or 100’, correctly, with respect to the screen 5, upon which the
image (or the picture) should be projected. Thus, it is important to make an
adjustments on the arrangements, so that a beam of light at the center of the
image shown in Fig. 5 mentioned above comes up to be vertical or perpendicular
with respect to the surface of the screen 5, in particular, for obtaining a preferable

projection image, with suppressing the distortion and/or aberration as a whole

thereof.
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Then, the projection-type image display apparatus according to the
embodiment of the present invention includes a positioning mechanism for that
apparatus in a part thereof, and an explanation will be given below, about an

example of the details thereof.

Figs. 29(a) to 29(c) show the projection-type image display apparatus 100,
including the positioning mechanism mentioned above, and in particular, Fig.
29(a) shows a perspective view of the projection-type image display apparatus
100 including the positioning mechanism, seeing from an upper surface thereof,
Fig. 29(b) the perspective view of the said apparatus from the bottom surface

thereof, and Fig. 29(c) an enlarged c-c cross-section in Fig. 29(b), respectively.

Thus, as is shown in Fig. 29(b), on the bottom surface of the housing 110
of the projection-type image display apparatus 100 are provided the followings; i.e.,
a center stopper 113, being made of an elastic material, such as, rubber, etc., into
a conic shape, for example, is attached at the central portion thereof, neighboring
to an edge portion in direction of light projection (i.e., the right-hand direction in the
figure), while in the vicinity of both ends thereof, neighboring to an edge portion at
the opposite side of the edge portion mentioned above, there are provided a pair
of moving members 114 and 114, each being made from a rotating ball, for

example.

However, in each of the pair of moving members 114 and 114, as is also
shown in Fig. 29(c), a ball 116 is held within a receiving hole 115, which is formed
on a bottom surface of the housing 110, and further, within an inside of that
housing 110 is provided a restriction member (or a suppression member) 117, for
stopping the rotation of the ball 116 mentioned above, accompanying the
movement thereof into the direction of an arrow. Thus, pressing down of the
restriction member (or the suppression member) 117 in the figure by a user (but,
Fig. 29(c) shows it upside down) pushes the ball 116 onto an interior wall surface

of the receiving hole 115, and thereby stopping the rotation thereof.

An example of the method of using the positioning mechanism mentioned

above will be shown in Fig. 29(a). First of all, under the condition of shifting the
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restriction member (or the suppression member) 117 upwards (i.e., brining the ball
116 into rotatable condition), the projection-type image display apparatus 100 is
disposed in parallel on a disk or the like, forexample, while directing the bottom
surface of the housing 110 thereof downwards. And, as is shown by an arrow in
the figure, the said apparatus 100 (100’) is moved, rotating around the stopper
113 mentioned above, by pushing on a side surface thereof, etc., while projecting
the image (or the picture) on the screen 5. And, at the time point when the
projection-type image display apparatus 100 comes up to a desired angular
position with respect to the screen 5, the pair of moving members 114 and 114
are pushed down, which are provided on both side-surfaces of the housing 110 of
that apparatus. Thus, with the projection-type image display apparatus 100
equipped with the positioning mechanism mentioned above, it is possible to
determine the position, correctly, with respect to the screen 5, with a simple
manner, with the operations mentioned above, and further, with providing the
moving mechanism, appropriately, for the plane reflection mirror 21 and/or the
rear lens group 3 mentioned above, it is also possible to obtain a preferable
projection image, with suppressing the distortion and the aberration down to the

minimum as a whole thereof.

As was mentioned in the above, according to the present invention,
because of no necessity of offsetting the lens(es) to be applied therein, as is
shown in the conventional art mentioned above, it is possible to provide the
projection-type image display apparatus for enabling the wide angle of view, but
without necessity of providing the additional optic system having large aperture,
also suppressing the distortion down to the minimum even when changing the
position or distance up to the screen, and further being relatively easy in
manufacturing thereof. And, with such the projection-type image display apparatus,
it is possible to achieve a projection-type image display apparatus for enabling to
obtain a preferable projection image, with suppressing the distortion and the
aberration down to the minimum as a whole thereof, as well as, being superior in

the operability thereof.

While we have shown and described several embodiments in accordance
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with our invention, it should be understood that disclosed embodiments are
susceptible of changes and modifications without departing from the scope of the
invention. Therefore, we do not intend to be bound by the details shown and
described herein but intend to cover all such changes and modifications that fall
within the ambit of the appended claims.
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What is claimed is:
1. A projection type image display apparatus, comprising:
an image display element;

a first lens group, being disposed in a light direction with respect to said

image display element, which is configured to include a plural number of lenses;

a second lens group, being disposed in a light direction with respect to

said first lens group, which is configured to include a plural number of lenses;

a reflection mirror, which is configured to reflect lights emitted from at
least one of said first and second lens groups, so as to project upon said screen

obliquely;
a first mounting base, on which said first lens group is mounted;

a second mounting base, on which said second lens group is mounted;

and

a chassis, which is configured to store said first and second lens group,

said reflection mirror, and said first and second mounting bases;

wherein said first mounting base is fixed at a bottom of said chassis,

while said second mounting base is moveable.

2. The projection type image display apparatus, according to claim 1,
wherein an optical axis of said first and second lens group is inclined to a normal

line at a center of a surface of said image display element.

3. The projection type image display apparatus, according to claim 1,

further comprising:
a rod member, which makes said second mounting base movable.

4. The projection type image display apparatus, according to claim 3,

further comprising:
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a slit portion being formed on an upper portion of said chassis;
wherein said rod member is projected from said slit portion.

5. The projection type image display apparatus, according to claim 3,
wherein said rod member moves said second mounting base into an optical axis

direction of said first and second lens groups.

6. The projection type image display apparatus, according to claim 1,
further comprising:

a rotational portion, which is configured to rotate said first and second
lens groups.
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ABSTRACT OF THE DISCLOSURE

A projection type image display apparatus includes an image display
element, a first lens group disposed in a light direction with respect to the image
display element and configured to include a plurality of lenses, a second lens
group disposed in a light direction with respect to the first lens group and
configured to include a plurality of lenses, a reflection mirror, configured to reflect
lights emitted from the first and/or second lens groups so as to project upon the
screen obliquely, a first mounting base on which the first lens group is mounted, a
second mounting base on which the second lens group is mounted, and a chassis
configured to store the first and second lens groups, the reflection mirror, and the
first and second mounting bases. The first mounting base is fixed at a bottom of

the chassis, while the second mounting base is moveable.
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PTO/SB/106(5-00}

Approved for use through 10/31/02. OMB 0651-0032

Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Declaration and Power of Attorney for Patent Application

HITHBESERTGEERK
Japanese Language Declaration

BXEEESE

i, UTICRELASNEEBAFL LT, ZZKKTREOCEYEETS : Asabelow named inventor, | hereby declare that:

FADER. WMEOFEEET L TEHER. RORBDOBICEM S L/ZiE My residence, post office address and citizenship are as stated
DTHD, next to my name.

TROLEFDOFEBICOWT, FFFEFREAICERK S . B ORKFFH% | believe | am the original, first and sole inventor (if only one name
ROLNTWHEAFXHCBEAL T, BT, B¥). BREALOHE—DFI is listed below) or an original, first and joint inventor (if plural names
ETHD (E—ORBBRERINTUVWDEE) . UiTFEH. &% are listed below) of the subject matter which is claimed and for which
BoOFREBAECTHD (ERORLNBREHRHEIN T BI8E) L{E LT apatentis sought on the invention entitled
Wb,

PROJECTION TYPE IMAGE DISPLAY APPARATUS

LREEAOCHMEIIZ JICHEHERTWS 2, TROMAF = 7 The specification of which is attached hereto unless the following

ENTWBHEIE. ZORY Ty box is checked:
BT HE S R, [ ] was filed on
ZOHBOXEHEES I P CTEREEESZ. as United States Application Number or
THYy, B PCT International Application Number
DHICHEEN-HE X% 7T58548) and was amended on

(if applicable).

ik, FROMESTICLI->THES iz, HFER&EFE 2 Ste LR | hereby state that | have reviewed and understand the contents of
PAHEXBRNL. BORBFLZEBRELTWVWBZ L2 ZZIZkAT S, the above identified specification, including the claims, as amended
by any amendment referred to above.

ik, ERFANEMEI 7HEAN1. 56 ICEHESI TS, 7 | acknowledge the duty to disclose information which is material to
HICHOWTHEEBRERZBET T EZEBH D L2805, patentability as defined in Title 37, Code of Federal Regulations,
Section 1.56.

Burden Hour Statement This form is estimated to take 04 hours to complete. Time will vary depending upon the need of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner of Patents and Trademasks,

Washingion, ~ DC Page 1 of 4 Petitioner Ex 1002 087



PTO/SBM06(5-00)
Approved for use through 10/31/02. OMB 0651-0032
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required o respond fo a coflection of infonmation unless it displays a valid OMB control number.

Japanese Language Declaration
(BFXEEFE)

FbX, T2, UTICR& LEEABETOSTHEE I RAEFED
HER., RWKEUADD R b —EEZMEL TV S KEEME S
S5RBE3655%FWQICLDPCTEABEHREICOWT, AE11 9%@)
~EXIIE3I65FOAIESHTEEELZIRT I E L BIT,
ERHEEXTERT IAHBRACHEB X LHIOHBBE #F+54BTO
SFHRAE R ERPFIEOHMA. VI P C TEEHBIC VT,
WhRIHEDL., TREOERANZFx v I 3D EICXYRLE,

Prior Foreign Application(s)

| hereby claim foreign priority under Title 35, United States Code,
Section 119 (a)-(d) or 365(b) of any foreign application(s) for patent
or inventor’s certificate, or 365(a) of any PCT Intemnational apllication
which designated at least one country other than the United States
listed below and have also identified below, by checking the box,
any foreign application for patent or inventor's certificate, or PCT
Intemational application having a filing date before that of the
application for which priority is claimed.

Priority Not Claimed

ANETOEITHE EREERLL
2006-166434 Japan 15/June/2006 ]
{Number) (Country) (Day/Month/Year Filed)
&5 (H4) (HEB /A /%)
(Number) (Country) (Day/Month/Year Filed)
ES) (E4) (HEEB /8 /%)

Fx, Z T2, TROWMLR D KEREFHEIZOWTH, 0%
EHEHE3ISR|119%E@QEBORBEEERT S,

| hereby claim the benefit under Title 35, United States Code, Section
119(e) of any United States provisional application(s) listed below.

(Filing Date)

(Application No.)
5 (HE|ae)

= )

FhiEx, T 22, TROWDRIKEHEICSWTH, TOXEE
BEISEELIZOFRICESIHERZERL, XKEZIEET IV
25 PCTHBERHBRIZOWTH, TORIE 3 6 5% (o) ITEILFRE
EERT D, T, AHBROZHFIEROBHADOTEN., KEEHE
35WE11 2551 RIIRESNIBRT, &7 5 XEHEXZ
P C TEREHEICFER EN TWVARVIEAICHBW T, FDATHED
HEA L AXERHEA EIXPC TERHER & DR OHMBEPRIZAE
SINERT. EFRRAEME3 THRARA 1. 5 6 EHEINEF
HICBEDLIEERERICOVWTHREENSD D Z LEER TS,

(Filing Date)
(HEE)

(Application No.)
(HEES)

| hereby claim the benefit under Title 35, United States Code, Section
120 of any United States application(s), or 365(c}) of any PCT
intemational application designating the United States, listed below
and, insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States or PCT
Intemational application in the manner provided by the first paragraph
of Title 35, United States Code Section 112, | acknowledge the duty
to disclose information which is material to patentability as defined in
Title 37, Code of Federal Regulations, Section 1.56 which became
available between the filing date of the prior application and the
national or PCT Intermational filing date of application.

(Application No.) (Filing Date) (Status: Patented, Pending, Abandoned)
=2 ) (Hm|Ae) (RB® . 5FFEFR. REBEP. HK3E)
(Application No.) (Filing Date) (Status: Patented, Pending, Abandoned)
=2 ) (HE|A) (RR : %FF9. KRB, KE)

i, I EASNERESOISICROIBENEETH .,

BOWBRBREETIZ LIZESEEN, BEETHILELLNB I E
ZHEL. &EbIX, BBIZEADBRR L 21ToBE X, KEkLsH
F18HMEL00 1EFICHTE, &gk HEiLLixzomF
X RB&Eh, 2T L I RHUBICLFEAOBRRIE., RHESE
RIEFRICH LTRITENRIWHIR5%8F L. TOEMMEICHERE
TR LEFEFE L ETERBIThbhZZLE. ZZKKEET 3.

| hereby declare that all statements made herein of my own
knowledge are true and that all statements made on information
and belief are believed to be true; and further that these statements
were made with the knowledge that willful false statements and the
like so made are punishable by fine orimprisonment, or both, under
Section 1001 of Title 18 of the United States Code and that such
willful false statements may jeopardize the validity of the application
or any patent issued thereon.

Fetitioner EX TUUZ Uoo
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PTO/SB/106(5-00)
Approved for use through 10/31/02. OMB 0651-0032
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required 1o respond to a collection of information unless itdisplays a vaiid OMB confrol number.

Japanese Language Declaration
(BXBEESE)

EHEK : RITEAHEZEETIIFEEZITY. BoXESTFEERM L POWER OF ATTORNEY: As anamed inventor, | hereby appoint
DETOEERXZITT DD, BLENT-RAF L LT, TiLDF the following attomey(s) and/or agent(s) to prosecute this

BBV FHERBEREGNT D, (RLARURGEES 2R TS application and wransact all business in she Patent and Trademark Office
Z k) connected therewith (list name and registration number).

The patent practitioners associated with
Customer Number 020457

BRI Send Correspondence to:

Customer Number: 020457

ANTONELLI, TERRY, STOUT & KRAUS, LLP
Suite 1800, 1300 North Seventeenth Street
Arlington, Virginia 22209

EREISEEE @ (RARUEBREES) Direct Telephone Calls to: (name and telephone number)

Telephone: (703) 312-6600
Fax: (703) 312-6666

M—F-RXE—RALTK4A Full name of sole or first inventor

Koji HIRATA
RAFDES Bt Inventor's signature - Date

gt e i L9, 2]

Frr Residénce

Yokohama, Japan
Esp 2 Citizenship

Japan
E{ED5E T Post office Address

c/o Hitachi, Ltd., Intellectual Property Group,
6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo
100-8220, Japan

B RFEBVDEHEE. FOKSL Full name of second joint inventor, if any
Takanori HISADA
FE_FREAEDOEL Bft Second inventor’s signature Date
Tatanerd Meole s Jun, 2), 2099
&R Residence i
Yokohama, Japan
e Citizenship
Japan
BEDmE Post office Address

c/o Hitachi, Ltd., Intellectual Property Group,
6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo
100-8220, Japan

(B ToOXRBAFIZOWVWTHRIRICER L., B4L% (Supply similar information and signature for third and subsequent
T5Z L) joint unventors.)

Page 3 of 4 Petitioner Ex 1002 089




PTO/SB/106{5-00)
Approved for use through 10/31/02. OMB 0651-0032
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to fespond to a colfection of information unless it displays a valid OMB confrol number.

BZHFARFAERVIHE. TOESL

Full name of third joint inventor, if any

Masahiko YATSU
FoHREHENDESL B+ Third inventor's signature Date
Waaahibe Yetou  June 20,2000
T Residence [ -
Fujisawa, Japan
[Esf -3 Citizenship
Japan
B{E DL Post office Address

c/o Hitachi, Ltd., Intellectual Property Group,
6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo
100-8220, Japan

FMLFERBAFISVDIBE. TOREA

Full name of fourth joint inventor, if any

FOEFRFEAHFDOESL B{t Fourth inventor's signature Date
=0 Residence

BHE Citizenship

B{EDFEE Post office Address

FHEREAENRDHE. TOEEL

Full name of fifth joint inventor, if any

FHIFREAHEDESL Bt Fifth inventor's signature Date
T Residence

E5} 23 Citizenship

B{EDsEiK Post office Address

FEALRREFAFESVIBE. TOERD

Full name of sixth joint inventor, if any

EALRARAETDEL B+ Sixth inventor's signature Date
TR Residence

BE Citizenship

BEDFEE Post office Address

Petitoner Ex 1002 090
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520.47611CX2
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant(s): HIRATA et al
Serial No.:  (not yet assigned)
Filed: June 29, 2010
For: Projection Type Image Display Apparatus

REAFFIRMATION OF CLAIM FOR PRIORITY

Mail Stop: Application

Commissioner for Patents June 29, 2010
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Under the provisions of 35 USC §119 and 37 CFR §1.55, Applicants
hereby claim the right of priority based on Japanese Patent Application No. 2006-
166434, filed in Japan on June 15, 2006.

The certified copy of the above-referred to Japanese Patent Application
was filed on June 20, 2007 in prior application Serial No. 11/763,465, filed June
15, 2007.

Respectfully submitted,

ANTONELLI, TERRY, STOUT & KRAUS, LLP

/Melvin Kraus/ M/C
Melvin Kraus
Registration No. 22,466

MK/jla
(703) 312-6600

Petitioner Ex 1002 091



520.47611CX2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): HIRATA et al

Serial No.: (not yet assigned)

Filed: June 29, 2010

For: Projection Type Image Display Apparatus

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR 1.97 & 1.98

Mail Stop: DD

Commissioner for Patents

P.O. Box 1450 June 29, 2010
Alexandria, VA 22313-1450

Sir:

In the matter of the above-identified application, this information disclosure
statement is being submitted with the following citation as specified in 37 CFR
1.97(d).

"A copy of any patent, publication or other information listed in an
information disclosure statement is not required to be provided if it was
previously cited by or submitted to the Office in a prior application, provided

that the prior application is properly identified in the statement and relied upon
for an earlier filing date under 35 U.S.C. 120."

Applicants are submitting herewith a copy of Form PTO-SB08A/SB08B which
list documents cited in parent application Serial No. 11/763,465, filed June 15, 2007.
It is respectfully requested that this information disclosure statement be

considered by the Examiner.

Petitioner Ex 1002 092



Please charge any shortage in the fees due in connection with the filing of this
paper, including extension of time fees, to Deposit Account No. 01-2135 (Case:

520.47611CX2) and please credit any excess fees to such deposit account.

Respectfully submitted,

/Melvin Kraus/ l{/(
Melvin Kraus
Registration No. 22,466
ANTONELLI, TERRY, STOUT & KRAUS, LLP

MK/jla
Attachment
(703) 312-6600

Petitioner Ex 1002 093



Under the Paperwork Reduction Act of 1995, no persons are req

PTO/SB/08A (08-03)
Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

uired to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/PTO Comp lete if Known
Application Number
INFORMATION DISCLOSURE Filing Date June 29, 2010
STATEMENT BY APPLICANT First Named Inventor Koji HIRATA, et al.
Art Unit
(use as many sheets as necessary) Examiner Name
Sheet | 1 | of | Attorney Docket Number 520.47611CX2
U.S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials’ No." MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code? (if known) Figures Appear
US- 5,648,871 07-15-1997 Canon Kabushiki Kaisha
US-6,220,712 04-24-2001 Minolta Co., Ltd.
US-2006/0114430 06-01-2006 T. Masubuchi, et al.
US- 2006/0164605 07-27-2006 T. Kuwa
US- 2006-0227299 10-12-2006 T. Hisada
US-2006/0227432 10-12-2006 H. Yoshikawa, et al.
US- 2009/0115975 05-2009 Ogura
us-
us-
us-
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pag\(levsr,le(iglt;r;\lr;,al;‘ltnes.
Examiner Cite 3 . s Publication Date Name of Patentee or Passages or Relevant T°
Initials’ No.! | Country Code’-Number’-Kind Code *(if known) MM-DD-YYYY | Applicant of Cited Document Figures Appear
JP 05-134213 05-28-1993 CANON INC ABS
JP 2000-162544 06-16-2000 MINOLTA CO LTD ABS
JP 2004-157560 06-03-2004 NEC ABS
VIEWTECHNOLOGY
LTD
JP 2006-138882 06-01-2006 KONICA MINOLTA ABS
OPTO INC
JP 2006-154041 06-15-2006 KONICA MINOLTA ABS
OPTO INC
JP 2006-292900 10-26-2006 HITACHILTD ABS
JP 2006-292901 10-26-2006 HITACHI LTD ABS
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO
Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent
documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols
as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is atleched.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

Petitioner Ex 1002 094



Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Projection Type Image Display Apparatus

First Named Inventor/Applicant Name:

Koji Hirata

Filer:

Melvin Kraus/joy aiken

Attorney Docket Number: 520.47611CX2
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sull:nj-s'l';(t;)l in

Basic Filing:

Utility application filing 1011 1 330 330

Utility Search Fee 1111 1 540 540

Utility Examination Fee 1311 1 220 220
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:

PetitionrerEx4002-095




Description Fee Code Quantity Amount Suz-s'l'g(t;)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1090

Petitioner Ex 1002 096




Electronic Acknowledgement Receipt

EFS ID: 7915958
Application Number: 12825836
International Application Number:
Confirmation Number: 2374

Title of Invention:

Projection Type Image Display Apparatus

First Named Inventor/Applicant Name:

Koji Hirata

Customer Number:

20457

Filer:

Melvin Kraus/joy aiken

Filer Authorized By:

Melvin Kraus

Attorney Docket Number: 520.47611CX2
Receipt Date: 29-JUN-2010
Filing Date:
Time Stamp: 15:04:29

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$1090

RAM confirmation Number

13597

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Name

MesEagt

File Size(Bytes)/
L5

Multi

©

ExpaR02iBR

Pages
if appl.)




179634

1 Transmittal of New Application utl.pdf no 1
9089374d164063196359cdd90abbae6c8bb)
070e20
Warnings:
Information:
188022
2 Fee Worksheet (PTO-875) fee.pdf no 1
ec100c2c309d1f5Sb0b700a29deb458d0ee))
d9cel
Warnings:
Information:
7118826
3 Specification spc.pdf no 55
47a4bb8127a808fa4b85b972debb31f6431
70382
Warnings:
Information:
813060
Drawings-only black and white line
4 . dwg.pdf no 29
drawings
f3f0a91d159a764ee3aa29830e8e2684fob1
f49
Warnings:
Information:
604339
5 Oath or Declaration filed dec.pdf no 4
€8014fbcc2923219e004¢7f5373475802cdal
Warnings:
Information:
55414
6 Miscellaneous Incoming Letter cop.pdf no 1
11bbfa845f19f615be680ad 0cd9cd958399L]
7f1d
Warnings:
Information:
96263
7 Transmittal Letter ids.pdf no 2
043082eead 7ed2f3df8c4d542246e3efba7ff
938
Warnings:
Information:
Inf tion Discl Stat t (IDS) 200370
nformation Disclosure Statemen
8 : sb08.pdf no 1
Filed (SB/08) P
2e4611e2ecc3c9albed39d444508882ch5
9bce3
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
32697
9 Fee Worksheet (PTO-875) fee-info.pdf no 2

803fc61ed647df2c0cb0553b7 0c82ceb2ab|
9580
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Warnings:

Information:

Total Files Size (in bytes); 9288625

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new applicationis being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/O6 (12-04)

Date: 06/29/10 Approved for use through 7/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875
12/825,836
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) - RATE ($) FEE ($)
BASIC FEE N/A N/A NIA NIA 330
(37 CFR 1.16(a), (b), of (¢)) .
SEARCH FEE
(37 CFR 1.16(k). i), or (M) N/A N/A . N/A N/A 540
EXAMINATION FEE |
(37 CFR 1.16(0), (p), or (a)) N/A N/A N/A N/A 220
TOTAL CLAIMS : )
(37 CFR 1.16(i)) 6 minus20 = X526 OR X352
INDEPENDENT CLAIMS 4 . R
(37 CFR1.16(h)) . T inus3 = x3110 x$220
. If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $260 ($130 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())) 195 390
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1090

APPLICATION AS AMENDED - PART I

OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
"CLAIMS HIGHEST
ADDI- ‘ ADDI-
REMAINING NUMBER PRESENT
< AFTER PREVIOUSLY EXTRA RATE ($) PEOEN(/;I). ; RATE (3) 'T::%N(':)L
E AMENDMENT PAID FOR
w Total R : . = = i OR =
Z |ercrr1.60) | Minus = X = X =
Z | Independent |, . . _ = . -
W |7 crr1.160) Minus = X or | X =
< | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) “NIA OR N/A
TOTAL TOTAL
ADD'T FEE OR  ADD'T FEE
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST :
ADDI- ADDI-
REMAINING NUMBER PRESENT
o AFTER PREVIOUSLY EXTRA RATE (9) fT:'EOEN(’;; RATE (8) l'EOEN(’;
= AMENDMENT PAID FOR :
w
Total . . - _ - OR -
§ (37 CFR 1.16(i)) Minus = , X = X =
Independent |, . e = N = =
£ | 7crr1.16m) Minus = ] X = or | X =
< Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) N/A OR N/A
TOTAL TOTAL
ADD'T FEE OR  ADD'TFEE

* Ifthe entry in column 1 is less than the entry in column 2, write “0” in column 3.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter *20".

*** |f the “Highest Number Previously Paid For® IN THIS SPACE is less than 3, enter *3".
1 he "Highest Number Freviously Faid tor” (1 otal or independent) Is the highest number tound In the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the

USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, -
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments

on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark @ffice
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WwWw.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS JIND CLAIMS
12/825,836 06/29/2010 2878 1090 520.47611CX2 6 1
CONFIRMATION NO. 2374
20457 FILING RECEIPT
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET R 00000 YRR
SUITE 1800 000000042483942

ARLINGTON, VA 22209-3873
Date Mailed: 07/12/2010

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Koji Hirata, Yokohama, JAPAN;
Takanori Hisada, Yokohama, JAPAN;
Masahiko Yatsu, Fujisawa, JAPAN;
Power of Attorney: The patent practitioners associated with Customer Number 020457

Domestic Priority data as claimed by applicant
This application is a CON of 11/763,465 06/15/2007

Foreign Applications
JAPAN 2006-166434 06/15/2006

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 07/08/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/825,836

Projected Publication Date: 10/21/2010
Non-Publication Request: No

Early Publication Request: No
page 1 of 3
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Title

Projection Type Image Display Apparatus
Preliminary Class

353

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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Z LT, REHTIE, BERRET L, UEMGERREFICRRINZRBEZH KL T
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o) NN TiEDL (BLF, ohz THEbhRLH L)) . ZTo%k. 2O
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FRODETH E THIET 20D TH S,
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TR Z 2R T 28E (M0, ERU 72458tk 3) IcHiigL T, FoflE)s
"R ed, b, VY XNeRd DR e I icilE L, 2ok, EEERAIC
BT, IhomEFoEZXBEERMETLIREKE TH5Z LICLD, 1S, BREECHL Y
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U A2 ORIAICHIE 3 A HRIC I, CoRAV I XEE3 LRITAL VX2 L DY
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NHEEEXL 135, £z, iR RET 1 oM@ w5 4h S TRIA L > XE¥
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ZZT, Iz 13X, Y#icEER AR TEhimoftkodZ7E&2Kp L TEBY., T
cl WA ToME, Tr] BEX, Yo FHRN TOEENS O, Tk XM#EER

[C (m. n) | FZHIAOKHTH 5.
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(1]
#F1
Surface Rd TH nd vd

S0 Infinity 10.00
S1 Infinity 31.34 1.51827 48.0
S2 Infinity 7.06
S3 246.358 4.65 1.85306 17.2
S4 —84.858 18.00

S5 * -83.708 9.00 1.49245 429
S6 * -75.314 0.10
S7 41.651 9.32 1.49811 60.9
S8 -42.282 2.50 1.76014 20.0
S9 29.550 0.10

S10 29.476 9.00 1.49811 60.9
Si1 -79.153 25.90

S12 Infinity 9.10

S13 -265.353 6.00 1.85306 17.2
Si14 -53.869 65.00

- S15 ~24.898 419 1.74702 33.2

S16 -58.225 9.00

S17 # -27.332 10.00 1.49245 42.9

S18 * —-32.424 2.50

S19# Infinity 8.00 1.49245 42.9

S20 # Infinity 20.51

S21 # Infinity 8.00 1.49245 42.9

S22 # Infinity 160.99

S23 # Infinity -705.00 REFL
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Tz, EidRK1icBWT, TR FEHOMFEEETHY., L3 ITBWIHDE
fiicti Ko 3B 2 IBEIZEDME T, WS ITEDETEDLL TS, /=, Fidk
1LicBWwT, ITH) AT THY. 2oL P XHDTAENSRO L > XHOTHSE
ToME RT, ToL U XHIHTL T, (RD LV > XEH O T ERANC S SRR IXERY
FEBEIXIE 0. GHIcH 2B EIFEDMETEL T,
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(%2]

=2
Surface JERR I PR X .
K {-11.7678542| C | —-1.159E-11 | F | 298642E-20 —1.255E-26
S5 A 1-27881E-06] D }|~-32834E-14| G j 1.05201E-21
B_|9.67791E-09% E | 109359E-16] H | 1.96001E-24
K | -5.4064901 } C | 2.0324E-12 { F | 3.0211E-19 -1.4982E-26
S6 A |6.14967E-07 | D |-2.2078E-14] G | 4.30049E-22
B |4.60362E-09 | E }-8.0538E~17; H | 4.79618E-24
K 11016429122 | C | -9.0262E-11} F {-10521E-18 —6.0837E-26
S17 A 1 -1.1068E-05| D |-1.3984E-13| G | -8.1239E-23
B }7.21301E-08f{ E | 3.1153E-16 | H |3.86174E-23
K _}0.742867686 | C | -2.2719E-11| F | 1.09398E-19 9.02232E-29
S18 A _]151788E-07} D | -4.6853E-14; G | 1.62146E-22
B 12.10472E-08} E | 29666E~-17 | H | -3.0801E-25
(00 53]

F72. FEKR1ICBWTS 19256 S 2 23RV  ANERDET L > AEF 2 MR T
5 B hthafRkE2 6T aEITHERTH V. S 2 3F)xatteZoE i S 2 3StkEH T
LI CH - T, HOTT ORI EZ{TIF TR RLEZ, 2hd 508 aihmomtkz
KITFEDMEE=LL FDEK3ITRT,
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(%3]

#3
[Surface EETE A .
C1715.38933E-07 | C34 | -1.2381E-09 | C51! -7.4126E-14
K 0 1 C19] 8.33432E-07 | C36§ 1.13944E-09 | C53] 2.05074E-12

S19 | C4 10.013500584 | C21| ~4.6367E-08 | C37| 3.87771E-12  C551 -9.2166E-13
C6 | 0.003493312 | C22 | -6.2643E-09 [ C39} 1.04779E-11§C56 | ~2.5867E~-15
C8 | -0.00083921 { C24 | -2.2449E-08 | C41] 1.80038E~11 | C58 —-8.7122E-15
C10 -0.00032098 | C26 | —5.6706E-08 | C43] 5.23019E-11 | C60| 2.85321E-14
C11 8.59459E-06 ] C28 | 9.69952E-10iC45] 1.69253E-11 1 C62} ~8.5084E-14
C13] 2,14814E-06 | C30 | ~1.1968E-101C47| -2.7E-14 1C64] 1.25198E-13
C15] 7.54355E-06 | C32 } —1.3638E-09 | C49} 7.30978E-13 { C66 | -5.6277E-14
C1717.49262E-07 | C34| -5.7462E-10 | C51 | -3.6141E~13
K 0 C19] 1.19039E-06 | C36] 1.27396E-09 | C53 | 8.54188E~-14
S20 | C4 ]0.015488689 |C21] ~1.2953E~-07 { C37| ~4.7746E~12 | C55{ -5.3469E-13
C6 | 0.006553414 1C22| 5.115E-10 | C39] 7.32855E~12 | C56 | 8.92545E-17
C8 | —0.00116756 ] C24 | -2.1936E-08 { C41]5.30157E-11 | C58 | -5.3434E~-15
C10] —-0.00033579 | C26 | -5.9543E-08 | C43| 5.05014E-11;C60{ 1.96533E-14
C11| 7.5015E-06 |C28] 2.03972E-08 | C45} -2.1894E-11C62} -1.3923E-13
C13 ] -2.5728E-06 | C30 1.16701E-11 | C47{ —-1.2515E-13 | C64{ 1.06322E-13
C15§ -1.3543E-06 | C32 | —1.6198E-09 | C491 7.64489E~-13 | C66 | -4.6602E-15

: C17}-1.0379E-07 | C3412.81743E-10{C51| -8.1775E-15
K 0 C19] 3.0082E-08 1 C36] 6.05663E-10 ! C53 | 3.06022E-14
S21 C4 :0.015096874 1 C211 7.95521E-08 | C37] 8.39381E-13 1 C55} ~9.1775E-13
C6 | 0.009982808 | C22| -1.3911E-09 | C39] 1.98531E-12 } C56 | —7.8543E-17
C8 ]0.000358347 | C24 | 9.33292E-10{C41} 1.37477E-11 | C58 | —8.9588E~16
€10 0.000209267 | C26 | 3.54468E-09 | C43 | ~1.0671E~11 | C60 | —6.0768E-15
C11} -3.8593E-07 {C28] 4.1615E-09 | C45}9.04109E-12 ] C62 | -1.9528E-14
C13] —6.8336E-06 | C30| ~1.2331E-11 | C47| 2.48401E~14 | C64| 2.6781E-14
C15] -2.2455E-05 | C32 | -2.3367E-10 | C49 | 6.92603E—-14 | C66 § —~1.4324E-14
C17] -3.6973E-07 | C34] 4.8045E-10 | C51 | -2.9795E-13
K 0 _1C19] -3.0682E-07 | C36 | 1.43328E-10 | C53 | -2.5306E-14
S22 C4 ] 0.022813527 | C21} 4.12093E-08 | C37 | -2,0707E-12 1 C55} -3.9401E-13
C6 1 0.012060543 | C22 | 4.07969E-09 1 C39{ -4.9221E-12 | C56 | 6.88651E-16
C8 10.000638931 |C24 ]| 8.5986E-09 |C41]-2.3681E-12 |C58| 1.55006E-15
C10]0.000196027 | C261 2.1713E-08 | C43}-2.1567E-11]C60{ -1.4674E-15
C11]-7.1204E-06 1 C28 | 1.63499E-08 | C45] -2.3679E-12 | C62 | ~9.9822E~-15
C13] ~1.269E-05 1 C30] 1.38704E-10C47 | -5.7167E-15 i C64] 2.72925E-14
C151 -2.5184E-05 | C321 2.02372E-10 | C49 | -9.0337E-14 {C66 | ~1.1966E-14
C171{ ~1.1083E~09 | C34} -4.9118E-14 | C51 | -5.4918E-19
K 0 C19) -5.7768E-10 {C36 | 8.12546E-14 | C53 | —2.2569E-18
S23 C4 10.001597194 1C21} 1,60076E-10 { C37| -7.486E-17 1C55| —3.5657E~18
C6 | 0.001324181 | C221 1.91534E-12 | C39 | 6.80626E-16 | C56 | 1.09883E-21
C8 | 1.37885E~05 | C24 | —1.0665E-11|C41 | -5.1295E-17 | C58] —2.1535E-20
C10 | 1.34349E-05 | C26 | -8.6063E-12 | C43 | -3.6526E-16 | C60| 2.01763E-20
C11}-4.8064E-08 1 C28| -1.1125E-12 | C45! 1.46399E-15 | C62 | -1.2016E-20
C1315.24071E-08 {C30] 6.24714E-14 | C47 | ~2.1563E-18 | C64 | 3.21408E-21
C15] 9.53861E-08 | C32 | —3.4381E-14 | C49| 2.86073E~18 | C66 | —~1.4922E-19

(00 55)]

720 AFRHTIE, RO 7IRT XIS, HEKRKRET 1 OXREHBETH LM%
. BIER L VY EEZ N ECITL T— 1. 1 6 3T CWwA, B, HtoAE. =
DX 7 ORI N TYIHE O FREBFEHEI Y ICBlixT 5 A Z EoTRb T 21T 5. §F
- T, ARERM TIXYHZ X 7 ORFHEIA T, BIEC L > XN T 2247 5 5 5 X
F¥2tmEIv Aicl. 1 6 SEHT Wb I eickb,

(00 586)
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F7-. FitoA3 XXM 7HoHFSS 23 TRt BHAEI S — 413, Foa— AL
EoBREREL v ANEZL0N i FICE S, a— WV EEO B ToOER. Thbb,
Z %, AlEc LV > NEFR okl & PAT e E» S8+ 2 9 SR L THEE L T b
. B, ZotEoamENE. BlYmE & EFAkIC. I 3 XXX 7 olTE A CXEEEHEY
ICEERT 2 AMEIEE L. /€5 T JXEEHEIDICHIT Twa Z &icksd, Zhick > T
W R~ ET 1 R S H T, 1EIE BlERCL O A2 0NN > TEA TE /2
BRSO, S 2 3 TR, RlEC L > XNEZ o Gihic it U CRIZCHEH X Ao 2%
D 5 8 E X2 AR (MoKAIZSBIR) |

[0057)

i, RERMICBIT S, SHOT— AN EEZOMEE I b otk 2Ll To& 41
KT, ToR4IIBWT, BHESOHINHEE M, MOofEZRLTEY, TADE]
XX 4 Ol & FATREATOHEOKRETETHY ., FoXRfBHIE FITRL-8Y TH
b5, ¥7z. IYDE] IHMRlLokEITHY. fmiF LicN4 ol & FATRHE A THD
Hidic EBE 2R AR TERES N, FiILX4 okfEICBWLT FMlNofR O EIEE T 5, 2B,
DIRRIC R T 2 K HflIic BT Y, NHFELZOME EI2fmOE. FoR L 2K F1T 22K
HToOHMTHEHEENS,

(005 8]
(4]
# 4
Surface| ADE (" ) YDE(mm)
SO -1.163 0.0
S23 29,000 0.0
(00 59]

B, bFidokl, R3E2HDL &, KREMMTIE, i lc) ba—=v 7{RE Tk
ME (0) ERo5TWHBEZ b5, Wb, RIOASNIC L2 EREIR. FoARDAIN
ICHEmIc KIS RAEL., CheRERARTOERIINE Y, 5T, FOAHDOALE
CHICTRE 22 M & Tld, K2 2 EHEVNDLETH Y . BlETFR T IICHEET 5
FEgahE Te) ®a—=v 74K Tkl ZHAHLZRWI IR, JETHRRIKEZ BIfic
HIET 2z e hsnfgEr 25,

[006 0]

F7-. Fidk4i12BWT, MS23dD TADE] 1. FidM2icRkT om&[GICTHY
VA7 Y—=U5DHETHD TADE] %, FEH2ITRT LI, 6 s THD, ZhbHpo
WFH DS, FIECRHFZHEL TBY., #->T. ZAZ7 V-V TFEHoEIE LV /NEL
LT, TNy MR a2EH L Tn5,

[0061)]

F7z. LELoR1IRTHEREOE| L1 —L2 | offld. A7V —VOEBEOEHID
0. 42f5THV. 0sMN30ETHLZ LS, ol ofttE2BmEL Tn5, P
#F1~F4 oML, Y| (PIxIE. K16 : 9DEESxI)) Ltod#p (12. 16
X 6. 84 mm) OMGEEEME (60" +over-scan: 1452, 8X817. 2mm)
FICHERL TRYET 2850 —flTH 5, T EDOMFEEZ. HftoX1 0I1TRT, =
D1 0 DFEAIMIE, X8 E FAMTHY., LILX2ITBIT LYo AR TH 5,
F72. 2O 0OKEAIMIFAZ Y —> FTYHoREERARMTHY (FILH9 oA
) . HoRAFICBIT 2 HREEVBEHE ORI TH S, 2B, ZoOH1 01k, HHEDOHESIA
Za4nE., BiANZE 8 AHIL TERRLEZFEICBIT S, SEZORIY OREZARL,
b o> T, MEEOHTEZRL TS,

(006 2]

HIZ, ARy NFA TS LEZRNFONL 1IRT, 21 1T, BEXRRETS
oFodmE b, BIs, X, YEE T, (8, 4. 5) . (0, 4. 5) . (4. 8,
2. 7). (8, 0). (0, 0). (4. 8. —2. 7). (8, —4. 5). (0.
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—4. 5) O8N LIENEDRARYy NFA T T L% LS (ATE. AT
BIATE (1) ~ (8) DNIC) /KT, B, BMIImmTH b, SRRy NFAT TS5 A
DFEH IR V= ETOXAN, MAMZRIZ V-2 EToOYHRTHS, miEE b
12, RUfaMaER MR L Tna,

[0063)

WA T, LIk > TESNIZRGTEG (FIZE M1oxarzU—25) ot~z
Lo) &L, BEHENEI T — 5ot Bt E G E TofEfs® Lp) L7285 (
Fid1%238) . Lo=1524mm,. Lp=700Xco0s45° =495mmT¥
HZehns, hoofjolbkmn2PlE (Lo /Lp>2) &2y, L#RiYTVEERE (L
p) TH., YHEZ TSRS REENHANL TEETT S 2 e5thks Z . Bib. BUfiiok
KITENTNWEZ 230N 5,

[SEhEfl 2]

(0064)

Kic, K1 2%0H1 3LFES5~FESEHNWTE 2DERMCOWWTHRIHT S, =2 C
. LR oORIA L AR 203, T BEERFRARFAROIETHE TR I T Y.,
Zhe LV ZADBIFHEIO 5 5 4 DIiFEERttFRRIERATH V. MIEmTH 5, = ZIcH
VSNl R R IEEREE. S S oua— AN R HGEIERESRE VT, BlEdiRL 25

(2] txEh3,

(006 5)

F 7z, IV o XNEZLDE AL > XEE3 2T 5 L > X B g, &HEomEH
MEFEEETHIO— I NTERAERES (x. v. z) ZHW X, YOZHAEZEE. Al
IR L7z, [ 3] TIN5,

(0066)

PIFo#£51E, AEHEERHO L > XF—F ZrLTEY., BHESIIWEEZ S 0. i
S1,m5823FThHaA, 2HOESIIBWVT, TR I3&HEOHFFEETHY. F/-.
TH) [ IEEERETHY. 2oV Y XHDTBREMPSRD V>V XH DA E TORRE % <
ER

(006 7)
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(5]

£5
Surface Rd TH nd vd
SO Infinity 10.00
S1 Infinity 31.34 1.51827 48.0
S2 Infinity 7.65
S3 210.000 4.65 1.85306 17.2
S4 ~92.276 . 18.00
S5 * -119.154 9.00 1.49245 429
S6 * -99.255 0.10
S7 41.165 9.32 1.49811 60.9
S8 -43.298 2.50 1.76014 20.0
S9 29.535 0.10
S10 29.472 9.00 1.49811 60.9
S11 -81.846 25.90
S12 Infinity 9.10
S13 -259.960 6.00 1.85306 17.2
S14 -54.061 65.00
S15 -24.878 419 1.74702 33.2
S16 -64.884 9.00
S17 * -29.009 10.00 1.49245 429
S18 * -28.892 2.50
S19 # Infinity 8.00 1.49245 42.9
S20 # Infinity 20.51
S21 & Infinity 8.00 1.49245 42.9
S22 # Infinity 159.95
S23 # Infinity —852.00 REFL
[OO06 8)

CDELICBWWTCHSS5. S6. S1 7. S1 8iFblExd#F2IERETHY, #F1 Tk
HOFHFSORIC T* )] Z{TTTHANPYBGLFXRLTEBY, 2 b 4 DHOIFEKH OF %
PIToFeloRL T35,

[O0 6 9)
(%6]
#z6
 Surface _ mﬂ A
K 1-23.3033479] C {-9635iE-12] F |6.40059E-20| J | 5.14145E-27]
S5 A 1-24809E-06| D {~3.1244E-141 G ~2.06E-22
B | 6.68597E-09} E |1.70809E-16} H |-1.9587E-24
K |~7.95321673| C |-2.8461E-12! F | 1.68916E-19| J | —4.2604E—27
Sé A |881129E-07¢ D | -4.2436E~16] G | ~4.7764E-22
B 13.27597E-09} E |-24174E-17} H | 3.1265E-24
K §11.294916014| C {-8.1246E-111 F | -8.1666E-19| J | —-9.4083E-26
S17 A |-1.7719E-05} D {-1.8651E-13} G | 7.81036E—-22
B |5.73314E-08{ E | 2.9427E-16 {| H {3.77766E-23
K 10463935076 C §-1.1724E—-11 F_{1.23091E-19] J |-2.0819E-28
518 A | -3417E-06 | D |-54303E-14] G |1.99428E-22
B {157331E-08] E §{1.37371E-17} H 1 -3.4914E-25
[0OO070])

F7-. FiEERBICBWT, WS 19726S2 2FRI0L > AN L0k =Rk T 5 H
iR 2G5 AEITER TH Y. S 2 31FRIEIIDEER0 8 ik 253 5 K5t
HTH-> T, HOF5ORIC TH#] 2T FRRLE, Z2hé bo>0H Btk E &
TR OMEZ LI T X 7TITRT,

(007 1)
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(%7]
7

Surface

=L

C17

5.06259E-07

c34

-1.4837E-09

C51 |

=1.0027E-12

0

C19

4.85077E-07

C36

1.31263E-09

C53

8.99745E-13

"S19 } C4

0.017559144

C21

=1.5853E—07

Cc317

1.83299E-12

C55

-1.6619E-12

C6

0.001733207

C22

—-5.42E-09

C39

-4.3583E-13

C56

~1.9766E~15

c8

—0.00066382

C24

-1.5702E-08

C4t

2.72981E-11

C58

1.40369E-15 |

C10

—0.00013226

C26

—5.9063E-08

3.0878E-11

 C60

1.05828E-14

ci

8.286 18E—06

Cc28

~71.7982E-09

C45

2.26152E-11

C62

~-8.9296E-14

Cc13

1.03545E-06

C30

-1.0233E-10

C47

2.99348E-14

C64

71.84407E-14

C15

8.99822E-06

C32

—8.8036E-10

C49

4.57827E-13

C66

-9.1078E-14

Cc117

71.92636E-07

C34

~1,6758E-09

C51

-3.5813E-13

0

c19

8.89146E—-07

C36

1.45469E-09

C53

6.84539E-13

S20 | C4

0.021458089

C21

—1,4324E-07

C37

=7.7649E-12

C55

-1.511E-12

C6

0.004154169

C22

—1.0382E-09

C39

-2.0012E-12

C56

1.77614E-15

c8

=0.00099953

C24

—1.3146E-08

C41

5.28532E-11

C58

5.96659E-15 |

C10

-0.00011911

C26

~5.677E-08

C43

2.30872E-11

C60

-2.0891E-15

Ci1

8.42605E-06

c28

6.05026E-09

C45

1.03045E-11

C62

-94541E-14

C13

—6.6069E-06

C30

2.65443E-11

C47

-1.2622E-13

C64

1.01913E-13

C32

-1.5185E-09

C49

1.4513E-13

C66

~8.0588E-14

—=3.2455E-07

C17

-1.0996E-07

C34

6.726E-11

C51

—1.0707E-13

0

Cc19

1.27907E-07

C36

71.7809E-10

C53

—6.8789E-14

S21

0.016481821

C21

1.59073E-07

C37

1.78369E-12

C55

—1.3595E-12

0.009814027

C22

~2.3156E-09

C39

5.1641E-12 -

C56

=4.5963E-16

0.000360473

C24

-1.533E-10

C41

1.45879E~-11

C58

—1.5431E—15

0.000256882

C26

6.12508E-09

C43

4.21499E-12

C60

-9.4112E-15

~1.2641E-06

C28

4.69033E-09

C45

2.24112E~-11

C62

-1.7181E-14

-1.1071E-06

C30

~3.0818E-11

C47

5.4765E-14

Ce4

1.14179E-14

—-2.6709E-05

C32

-3.7474E-10

C49

3.77477E-14

C66

-14481E-14

Cc117

-4.2508E~07

C34

6.03428E-10

C51

~45666E—13

0

C19

-2.8996E-07

C36

2.79273E-10

C53

-1.1058E-13

S22

0.024865431

c21

1.2041E-08

C37

-1.9296E-12

C55

-5.1945E—-13

0.013574823

C22

4.59025E-09

C39

—4.3532E-12

C56

5.15206E—16

0.000656946

C24

9.31761E-09

C41

-1.0393E-11

C58

1.80646E~15

0.00023588

C26

3.01345E-08

C43

=1.737E-11

C60

—1.4435E~16

—9.5439E-06

Cc28

2.56904E-08

C45

—6.9004E-13

C62

-1.1182E-14

—1.3485E-05

C30

1.87694E-10

C47

-2.2366E-16

€64

1.55635E-14

—3.0664E-05

C32

1.26944E-10

C49

~1.2748E-13

C66

-1.4201E-14

Cc17

—9.3593E-10

C34

-4.9686E-14

C51

1.8026E-18

0

C19

-6.409E-10

C36

~5.1319E-14

C53

-8.6197E-18

's23 [ C4

0.001494744

C21

3.91751E-10

C37

-8.103E-17

C55

1.1354E-17

Cc6

0.001287983

C22

1.80884E—12

C39

5.19251E-16

C56

1.89778E-21

c8
ci0

1.19776E-05

C24

-8 191E-12

C41

1.38639E-16

C58

-1.6083E-20

1.18228E-05

C26

=1.7154E-12

C43

-8.0016E-16

C60

9.98054E-21

Ccli

~4.3922E-08

C28

9.02084E—14

C45

2.67935E-16

C62

4.42337E-21

C13

3.28597E-08

C30

4.90899E-14

C47

-1.5465E-18

C64

-1.4286E-20

c15

8.20779E-08

C32

-1.3332E-14

C49

158201E-18

C66

6.04404E-21

(007 2]

HiZ, DI To#£8ITIL.
TWng, ZoFR8IzBITS TADE] .

ZDE2DERMICBITLEHOMEE L ORKEI L E
[YDE] ofioFEofFRANIFIERL 72189

b, Flz, KERMCBI 28O &1L, LoFEkfH 1 LIFIFRILETH S,

(007 3]

D
”G
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(8]

%8 )
Surface ADE (° ) YDE(mm)
SO ~1.289 0.0
Si6 0.0 ~0.193
S17 0.0 0.193
S23 28.814 0.0
[OO074)

B, FIK8IIBWT, S23DADE (=6m) &, ZZU—CHIBDADE (=
0s) 6. RIAFRHEEZGEL TAZ U —0 D FEBDEIINEWa Ly ry MobER%E
EHL T3,

(00 75)

F/m, N1IWCRTHEEDE| L1 —L2 | ofild. AZ V-2 DEADSXD0. 4
SETHY, 06sMI3OETHLZI LS, Ll [1] oFHEZBEL T2 &b
"5,

(00 76)

—H., COF20EMAITIE LXK TEIIC, S15%—0. 193mm7T
fAlrE¥, S1 7HZMIZ0. 193 mmZAF LIV TV5E, HEAEERLIERES
. PIROBETTIEZ O OE 72T e T 5, i-T. DS 15&S1 7Dk,
S15S16THERENE1IKDOL Y XE2HHPS5—0. 19 3mmf@bdwdze®
BXL W, B, ZoMLEIFEETHY, VXDV A4 X2 KELTEH LD RER
BI3AE U0, 2o &k - T FEFRR AR E DI 2 EBL Tnb,

(007 7)

/72, LIdoXS KUK TEZRL ., ZOERKHTIE, diEK Tc) ba—=v 2R T
K] WL (0) Lo TnbZ bbb, FIOAIC K3 EREDX FOHAF DA
Mmic k&S S FAEL, ZheFEEHRAGIMICERIZ/NSD, 5T, FHAFoHInE Zh
WICHEE I & Tld, K E 2 ZEENVETH V| [BlERFE T/ I HEET 5 kil
g lc) Ra—=wv Z7HK Tk 2LV LIk, XEEL2RFICHIET S S
EsnJgEE 2 %,

(007 8)

LI EICoh R7=flic &L 55 2 oEfefl ot iz, ¥rm (k16 : 9) Loz
mE (70”7 +over-scan: 1694, 9X953. 4mm) HIZH KL TREFELTEBY
. TOFEEZAL 218T, ZOM1 208G 1 o L FAIETHY, Yiiohh
THDH, M1 20FGIMEAZ Y —2 FTYRBOEEZLGIOTHY., MoEGFZoHmR)
HEORRTH S, XNIEEOMESINZ 4 208, HAIN %2 8 HHI L BB DIkEE
ZERRL CHABEEOHTZRL T 5,

(007 9)

¥/, B2O0FEBMNDOARY AT ZSL%EH]L 315753, 21 3Tl BRgE
RET6 1 oForEmE E, X, YEEOETE, (8, 4. 5). (0, 4. 5). (4.
8, 2. 7). (8, 0). (0, 0), (4. 8, —2. 7). (8, —4. 5). (
0. —4. 5) O8NP LK DARYy NF A 775 L% Bl (XTI
HTCHAZ (1) ~ (8) DEIZ) xT, BIEZmmTH DB, ZARy NEFATTSLD
MAIMTIAZ U —2 FToOXAR., AMIZAZ Y —> FTCoYHAITHS, b, @i
LB, RUHRMEERZHERFL T0d Z &35,

(00 80)

Fiz. ZoPITYH, BoNLEYTHEGONA~TEEZ Loy &, HHMMAI S — 50
SRR E CofliE TLp) LT, Lo=1524mm. Lp=700Xco
$45° =495mmTHizehs, ZhoofjolE»2PE (Lo /Lp>2) &
720, IR WEERE (L p) ©8., WHZ /KRS RMEEICHKL TRYTT 5 2 225
kaZen His, BgHERRITENTHWEZ 305,
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(EHafl 3]

(0081)

R, X1 4K%OCH1 52£9~%£1 2%HNT, FAREIHITRDEH 3 DEREHICDOWT
FHT B, Z2TH, L XEEZORIF L X283, © T, [ HRTR o R
THRINTBY., ZhSEFTEOAD 4 DIXEERTFA2IERE TH Y. MITIRFE TH S
o ZZICHWSNZHRTFRZRIEIRE b, FH S & o — )L FEEERE T, Rl
WRL7=N [ 2] TSNS,

(0082)

Rl L o AR T U > XBE3 48T 2 B i, &mEomIiszZEEET5
O—AINREREER (x. v. z) ZHW X, YOoZANZST., Bl 7z [
3] tExbah3,

(00 83)]

PDIFo&£E 9%, B3DERMCBIILLUAF—FE2/RLTEBY. MESIIWHEHZS O
CJHICS 176 S23FTHAE, THEIIIBWLWT TR IS HOMEKEERTHS, ¥
7=. TTH) ZHEEZ <L TBY., oL > AHEDTAENSROL > XH DS E T
DFEREZIRT,

(00 84)]
(#%9)
#£9
Surface Rd TH nd vd

SO Infinity 10.00
S1 Infinity 31.34 1.51827 48.0
S2 Infinity 5.00
S3 69.501 4.65 1.85306 17.2
S4 -477.064 18.00

S5 * -54.329 9.00 1.49245 42.9
S6 * -53.208 0.10
S7 48.857 9.32 1.49811 60.9
S8 —29.376 2.50 1.76014 20.0
S9 40.402 0.10

S10 40.607 9.00 1.49811 60.9
S11 —-54.359 25.90

S12 Infinity 9.10

S13 2090.112 6.00 1.85306 11.2
S14 -66.019 65.00

S15 -45.540 419 1.74702 33.2
S16 108.965 9.00

S17 * -37.449 10.00 1.49245 429

S18 * -75.474 2.50

S19 # Infinity 8.00 1.49245 429

| S20 # Infinity 19.35

S21 # Infinity 8.00 1.49245 42.9

S22 # Infinity 122.15

S23 # Infinity -605.00 REFL

(00 8 5]

SOEITBWTY, HS5. S6. S17. S1 8iIXMEExIF2JERETHY, HD
T oMz Tk 2T THPVBLIELRLTEY, £/ b 4 SHEHOIEERE DRI
ZPFDE1 OIT/RL TWna,

[(0086)]
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[#£10)

10
[Surface 3?@%@ —
K.]1 ~—13.108806 | C | 1.46508E-11{ F | —2.0555E-19 8.25281E-27
S5 A {1-2.6018E-06¢f D {-4.7767E-14{ G | 1.12416E-21
B | 1.95435E-08¢f E | —-1.5302E-16§ H | -7.5179E~-25
K _1-8.59084843] C | 1.51155E-11] F | -1.6279E-19 1.22719E-26
S6 A 1767114E-07f{ D | -4.743E-15 | G ] —1.8394E-21
B |9.20816E-09] E | -9.3745E-17! H | 3.4992E-24
K §3.170476396% C | -4.2843E-12{ F | 1.18119E-18 2.06192E-26
S17 A | -8.7308E-06i D | 1.96465E~13} G | —4.5716E-21
B |-~3.8136E-08| E | 7.89179E~16}! H | —-1.5681E-23
K _19.315246698 { C §2.51005E-11}f F | -5.9791E-20 3.13406E-28
S18 A [ -4.2604E-06] D }3.09426E-14! G | —6.6563E-23
B | -1.5518E-08} E | —-8.892E-18 § H | 7.14735E-26
(008 7]

F7o. FidnERIICBWT, HMS 190682213l > X EZRDER L v At%
¥R T 5 B iR 2 G35 EITHEICH V. S 2 3IFAEID AR B K %
HILIXHHEITH->C, MBSO TH] 2T TERLE, B, 2hs 5250H
iMoo R 2RI ZBOMEZ D ToX 1 1I12RT,

(00 8 8)
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(&1 1]

x11
Surface m - _ .
C17} 3.43096E-07 { C34] -2.7065E-10 iC51 | 1.99077E-13
K 0 C1912.13857E-06 | C36 | 1.31926E-09 | C53 | -5.2135E-12

s19 | C4 [-0.00503963 | C21]9.15856E-08 | C37| 2.1077E-12 | C55 | —2.1831E-12
C6_10.020700865 | C22 | —1.9441E-09 | C39 | 6.1348E-11 | C56 | ~3.3204E—15

C8 | -0.0007276 |C24|—9.6181E-09 | C41 ] -6.9182E-11 | C58 | 1.52276E-14
C10]-0.00062901 § C26 | 2.71279E-09 | C43 | —1.1634E~10 | C60 | 4.722E-14
C11|4.83792E-06 | G281 1.5813E-08 |C45 | 1.55247E-11C62] 3.79581E-14
C13 | 1.58097E-05 | C30 —4.1204E-10 | C47 | 1.79452E-14 | C64 ] 3.11821E-14
C15] ~1.9636E-05 | C32 | —2.3107E-09 | C49 | —6.0452E—13 | C66 | —1.876E-13
| C17[6.40078E-08 | C34| —1.0668E—09 | C51| ~4.5767E-13

K 0 C19] 2.35312E~06 | C36 | ~3.2106E—10 | C53 | —3.1387E-12
S20 | C41-0.00417899 | C21] 9.31605E-07 | C37| 1.82824E-12 | C55 | 1.09346E—12
C6 | 0.031326266 | C22 | -5.0811E-10 | C39| —2.9101E-11 | C56 | —1.6513E-15

C8 | ~0.00077771 | C24| —3.1548E-08 | C41 | 1.04208E-10 | C58 | 8.47256E-15
C10] -0.00097819 | C26 | —8.825E-08 | C43 | 7.01421E-11|C60| —1.694E-15
C1112.05947E-06 | C28 | 3.84368E-08 | C45| —1.0493E-10 | C62 | —1.7011E-13
C13]2.31241E-05 | C30| -9.4717E-11 | C47| 2.95795E-14 [C64 6.71828E—14
C151-3.0456E-05 | C32 | ~8.4146E-10 | C49| ~7.0902E—13 { C66 | 1.92712E-14
C17]| -1.4263E-07 | 034 | —1.7091E-10 | C51| —4.2269E—14
K 0 C19] -3.1384E-08 | C36 | —2.9020E-10 | C53 | 2.21959E-14
s21 [ C4[0.016712489 | C21] 3.78605E-07 | C37 | 2.14998E—13 | C55] —9.5144E-15
« {C8 | 0.024854646 | C22 | 7.83561E—~10 | C39] 1.12281E-12 { C56] —1,3876E16

" [c8 ] 0.000280556 | C24 | —1.1076E-09 | C41| 3.49849E-12 | C58] —2.0224E-16
{C10} -599E—05 | C2B| —5.1644E-09 | C43| 2.81764E—-12 | C60 4.00029E-17
7[C11]-4.5381E-06 | C2B| —1.9091E-09 | C45 | ~1.5444E-12 | C62 | ~4.1764E—~15
C13 [ -7.3701E-06 | C30] 2.60008E—-11| C47 | ~3.3945E-15 | C64 | 1.05212E-15
C15] —1.0002E-05 ] C32 2.73923E-11 C49| 2.75972E—14 | 066 | ~3.6542E-15
C17| -1,7327E-07 | C34| —3.122E-10 | C51] ~3.8555E-14
K 0 C19] —1.5061E-07 | C36 | —6.1374E~10 | C53| 2.3681E-13
S22 | C4 0016645995 | C21] 5.38912E-07 | C37 9.78887E-14 | C55] 1.87115E-13,
C6 | 0.021101685 | C22 | 8.11263E-10 | C39| 1.08112E-12 | C56 { ~9.9798E-17

C8 | 0.00032094 | C24 | —1.1477E-10 | C41] 3.69407E-12 | C58 | —2.3837E-16
C10]| -5.1172E-05 | C26 | ~4.8707E-09 | C43| —5.8209E—-13 | C60| —2.2734E—16
C111-4.3183E-06] C28| —1.1809E-09 | C45| —3.7079E~12 | C62 | —3.0547E-15
C13] —8.5909E-06 { C301 3.39643E-11 | C47| —2.9359E—15 | C684 | 5.55175E-15
C15| —1.01556-05 | C32] 1.47622E-10 | C49| -5.9302E-15 | C66 | —1.0145E-15
C17] —2.203E-09 | C34| B.2099E-14 | C51] ~1.2799E-17
K 0 C19] 2.39237E-09 | C36 | ~4.3614E~14 | C53| 4.0335E-18
s23 | C4 | 0002149003 | C21] 1.39506E-09 | C37| —1.7915E—~16 | C55| ~3.2746E~-18
C6 | 0000317113 | C22| 4.22192E-12 | C39 | 1.80308E—15 | C56 | 3.62609E-21

C8 | 2.85992E-05| C24| —3.3322E-11| C41| —2.7999E—15 | C58 | ~3.5037E-20
C10] 9.52914E-06| C26| 1.45814E-11 | C43| 7.24461E~16 | C60] 6.79833E-20
C11] -8.2644E-08] C281 1.00262E~11 | C45] —1.0528E—15 | C62| ~3.7507E-20
C13| 2.89938E—-07 | C30] 1.34005E—13 | C47| —4.0973E~18 | C64 5.06597E-21
C15] 1.20082E—07 | C32| -3.6767E-13 | C491 1.4053E—17 | C66 5.93238E—21

-

(0089]

HiZ, DIFo&El 2123, #F30oEMNIBIT2EHOMEE Lo RkETEZRKLTH
b, 2B, ZoX121ZBJ3% TADE] . TYDE] oioX OFHANIAIARL 72189
THb5,

[0090]
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(&1 2]

=12
Surface! ADE (© ) YDE(mm)
SO -2.000 0.0
S15 0.0 0.304
S17 0.0 -0.304
823 35.000 0.0
[0O09 1)

2B, 20Xl 22061, AIRLZFZRBFIEHEL TN N5, LLRNs,
Z DF 3 DERHITIX, ZONRITEIWNIEL, BITES2ERL KRS RS T 5,

(009 2)

F7z. bidK1 21RT EDOIIC, LoFEmEM2 LEfkic, mMS15&S 16 THRSN
L1V X%, e —0. 304mmf@lhd¥Tnsd, ZomLEIIMETHY
LRV A X REL T B IO REFEIEC RO, o k- T, TRz
B EDHFREEBIL T 5,

[0093)

6, kil [F1) WRIEREOZ | L1 —L2 | offid. 227 VU — 2 OHE I
DO. 621fTHY., 06sMALETHALZI LS. FROFHEZHLEL Tnb,

[0094)

¥z, EEOXIOKUEL 1 0561F, ZOF3OEMHTIE, ik lc) a—=v 7>
1R Tk T (0) &> TWAZ ehvbhhnsd, o ASC L2 EFER FOAHD
HEpNtomic KELSFEAE L., Zhe EEHRAMICERIINES W, o T. FOAFTD AN
EZhICEERARE TIE, KIFICHERZEENDETH O, [oldnit BTG I RSEES
5 EiCHE Tc) Ra—=v 7%« Tk) ZRAHLZRWZ LICKD ., XFEEEZ BLHFICEHIE
T5Z eMuEETH B,

[0095)

¥ 7=, EHidH 3 oERifloBRIEEIL. YyE (kK16 : 9) LodiHEz4m (507
+over-scan: 1210, 7X681. 0) EFICHAKLTEFLTBY, ToEOXFEE
21 41T, 2o 4 ofEAZECX2 O ETARITHY, B, YHioAm T
b, M140WAMTAZY —> FCYHNCEEZRAR AR THY., XoEHE
OHRNEHOPFRTH S, X1 4I13EFOMAME 408, WiAMEZ 8NEL -EHD
23 DIREE%E KR L THEDOMTZ/RL TH5b,

[0096)

FRAEEREH D ARy hFA TS L%2H1 5I1R-T, DX 1 5Tk, MEGERRET
6 1 ofRHEm E. X, YHEE ET, (8, 4. 5). (0, 4. 5). (4. 8, 2
. 7). (8, 0). (0, O). (4. 8, —2. 7). (8., —4. 5). (0., —
4, 5) O8ENPOHHELIZNRDOARy b EFAL TS h% EslEic (MTik, ATH
ATZ (1) ~ (8) DIHIZ) /RT, 2B, BIImmTH S, FARy NFAT T T LD
MWARNIAZ U —> FToXAR., fAMZIAZ U —2 FTOYHATH S, b, @H
Ebic, RFMREZ T L Tnb Z &0 5,

(009 7)

Tz, ZofTYH, EoNLEEFERoNH~THE Loy &, BHiIMI Z— 50
IO & BegtES £ ColiliE Lp) LT, Lo=1524mm. Lp=700Xco
$s45° =495mmTHsrI2emns. Thoofjolxr2llE (Lo/Lp>2) &
20, ERHITVEERE (L p) TYH, MHZE KRS 2REEICHR L TR 5 Z &%
kbz e, B, EAHLRFKICENR TS Z 203505,

[(Emaf 4 ]

[0098)

X 16 &K1 7Ek13~K16EMNT, AR LZH 4 OFREMICO T
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5.
(009 9]

ZZTYH, BEEFRRET1IPSHE LG BiRmEEkezE T a2HmEML > X
THRINS LY 20T L > XEE2,. BhathEFER 263288 L o XTHER
Thd LY ZNEZDES L Y XEE3 ol cimlk. Do BhithmikzH3 %
it 4 It Eh, A7 U — 2 51 ASTT B,

(0100]

His, 22T, Ly XN EZD0RIAF L > XEE21%. 7T, mlirdFreiziko e m ¢
R hTBY, SEFHOAD 4 DIXERTHFRIEERARTH Y, MUIIRETH S, /&
. S ZICHW SNt R R JEERENE. S S L o — BV EIEER R LT, Bl
L7z [F1] TR&ha,

(0101)]

REC L > =0t 5 L o XEE 3 AT % Bhdhmild., i3y, SHomHA%Z 5
METHZO—HNREREESR (x. v. z) ZHO, X, YOZARZ SRR L = [
2] cEXbEIhb,

[0102)

LITo#k1 313, F4 oEHEMoL > XF—F%2/RLTEBY, HESIIWHEZS 0. H
IS 1216S24FTHYS25I3MEHEHTHD, £1 3ITBWT R4 1F&HEHDEYE
FEThHY, FIdX3 XEH 7 ohTcH O EfICHiEROFLRH B HEGITIEDE T, Bl
GIEHDETRDL T b,

(01 03]
(X1 3]
#13
Surface Rd TH nd vd

S0 Infinity 10.00
S1 Infinity 31.34 1.51827 48.0
S2 Infinity 4.97
S3 49.017 4.65 1.85306 17.2
S4 201.672 18.00

SH * -60.233 9.00 1.49245 429
S6 * -55,360 0.10
S7 56.669 9.32 1.49811 60.9
S8 ~27.651 2.50 1.76014 20.0
S9 46.949 0.10

S10 47.407 9.00 1.49811 60.9
S11 -46.719 25.90

S12 Infinity 9.10

S13 -9457.081 6.00 1.85306 17.2
S14 -64.870 65.00

S15 -42.429 4.19 1.74702 33.2
S16 137,716 9.00

S17 * -34.874 10.00 1.49245 429

S18 * ~63.364 2.50

Si9 # Infinity 8.00 1.49245 42.9

S20 # Infinity 19.55

S21 # Infinity 8.00 1.49245 42.9

S22 # Infinity 121.95

S23 # Infinity ~742,00 REFL

[0104)]

SDFE1 3BT, TH) ZHNERETHY. Zol 2 XHDOTHAEMNHGEXRDL VX
HOIHEE CoOlMZY T, £/, ZOUL Y XEITHTL T, KoL > ZXHEMEHICH 5
i, mEREERXEOME T, HHEICH I ESITHEHOETEL Tns,
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(0105]

ZTDF13IIBWTS5. S6. S1 7. S1 8iXbldzitFrIERKETHY, £1 37T
FHEOT/T S ORRIC T% ] 2T TNV B LIFRLTEY., Zhb 4 DHEHOIEERME DIREK
., LIToxR1 412850 Tnhs,

[0O106]
(%14)]
#14
Surface FETR Ik 21 - . .
K 1-7.49933947| C |8.20794E-12} F | 1.67212E~19 2.75191E-26
S5 A i-42871E-06] D j-3.3905E~14] G | 1.22978E-22
B | 1.47929E-08 ] E |5.30418E-18} H | -9.2584E-24 _
K §-5.10683146% C |231215E-12] F i 1.4876E-19 1.40237E-26
S6 A | -4215E-08 | D }-8.8141E-156] G |-2.1285E-21
B 19.97857E-09| E }{296852E-17! H }]3.39217E-25
K |2.729972673} C | -6.3329E-11} F | -5.5239E-19 2.95633E-25
S17 A | -67402E-06] D |3.24143E-13| G {~2.1415E-20
B | -1.1095E-08} E | 1.38117E-15}{ H | -4.6503E-23
K 15628556104 C | 2.5008E-11 F 1| —-6.694E-20 4.08388E-28
S18 A |-1.8686E-06f{ D | 1.72887E-14f G ! -5.6024E-23
B {-1.1602E-08§ E }-29081E-17} H } 5.15556E—26
[0107]

Fm, ToHK1 3BT, S1976S2 21FRIEEL > ANFEROEAL V XEE3 %
¥k 3 5 B iR 2 H 35 EITE TH V. S 2 3IFRAIELXID R B ik %
HIAXHHERTH - T, WOBS5OMIC T#)] 2T TERLE, ohb 5o0HdhA
DR EXRTFROMEE., DITFoX 1 5ITRT,

[0108]
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[#%1 5]

15
Surface m_ - '
C17} 3.06092E-07 i C34} —-1.504E-09 ] C51] 1.89916E—-12
K 0 C19] 2.31689E-06 | C36 | 9.24213E-10 | C53 | —=2.6408E-12|

S19 ] C4 | —0.00523704 | C21] 3.17855E—07 | C37 | 2.73895E-12 | C55 | -2.2305E-12
C6 | 0.022327058 |C22i -2.18E-09 {C39-5.7332E-11 | C56 | —2.3991E-15
C8 | -0.00076156 |C24| —1.35E-08 |C41} -6.5197E-11|C58| 2.74339E-14
C10¢ -0.00059005 ; C26 | ~4.4124E-09 | C43 | -1.4355E-10 { C60 | 9.09554E~14
C11:4.88728E-06 : C28 | 2.72086E-08 | C45| —-2.1121E-111C62 } 2.42098E-14
C13] 1.92499E-05 | C30| -4.0242E-10 | C47 4.94771E-141C64 | 1.85581E-13
C15] -1.9167E-05 | C32 | -2.6688E-09 | C49{ 5.78829E~-13 | C66 | —1.2907E-13
C17}14.41515E-08 1 C34] -2.1067E—-09 | C51 | 1.36481E-13
K 0 C19] 2.59357E-06 {C36 | ~1.3645E-09 | C53 | -1.7814E-12
S20 | C4 | -0.00380713 | C21] 1.34672E-06 | C37 | 2.55427E-12 | C55 1.48598E-12
C6 ]0.034310744 |C221 -6.3335E-10C39 | —=3.0724E-111C56{ -1.1411E-15
C8 | —0.00082075 | C24; ~3.2842E-08 | C41 1 9.74292E-11 | C58 { 1.71485E-14
C10} -0.00096306 ; C26} —9.4354E-08 | C43 | 5.80355E-11;C60 1.60064E-14
C11] 1.46478E-06 j C28 | 5.63114E-08 | C45} —1.3903E-10}C62 | -1.6566E~-13
C13] 2.57064E-05 ] C30] -1.5828E-10 | C47} 7.97383E-14{C64| 1.4173E-13
C15] -3.3719E-05 | C32| -9.3186E-10 { C491 -2.2316E-13 | C66 | 5.32957E~-14
C17]1-1.4847E-07 {C34| —1.578E-10 |C51] -3.1391E-14
K 0 C19]1-4.1463E-08 | C36 | -3.154E-10 {C531 4.92021E-14
S21 C4 1 0.01628158 jC21] 3.75928E-07 { C37} 1.44753E-13 | C55{ -1.2229E~-14
C6 | 0.024536292 1C22; 8.73333E-10} C39] 1.02001E-12 1 C56 | ~1.1829E+16
C8 10.000287791 {1 C24} —1.3318E-09 | C41]|4.04083E-12{C58| —1.9881E-16
C10]| -5.6467E-05 { C26 | ~5.0191E-09 | C43] 2.15125E-12{C60{ -1.1661E-16
C11{-4.4889E-06 1C28 —1.338E-09 {C45] 1.05501E-131C62 | ~3.9789E:-15
C13|-7.4216E-06 | C30| 2.11331E-11 {C47] -1.2171E-15]|C64 | 1.92077E~15 |
C15} —9.5063E-06 | C32 | 3.73498E-11 { C49} 1.57629E-14 | C66 { -54374E-15
C17] -1.7539E-07 | C34 | —2.5651E-10 | C51} -3.1411E-14
K 0 C19} -1.5271E-07 | C36 | —~6.0608E-10 { C53 | 2.14522E-13
S22 | C4 10.016419443 i C21 | 5.09788E-07 | C37} 1.26957E~13 ; C55! 1.76045E-13
C6 | 0.021115451 1C22} 7.02901E-10 { C39 | 1.00917E-12 [ C56 | ~9.5762E-17
C8 10.000323178 1 C24| -1.3689E-10i{C41 ] 3.91234E-12 | C58 | -2.6471E~16
C10]| -4.5525E-05 | C26 | -4.0137E-09 | C43} ~1.1163E-12 | C60 | —2.2728E-16
Ci1} -4.138E-06 |C281 1.70813E-10C45| -4.4694E-12 | C62 | ~3.086E-15
C13] ~-9.223E-06 | C30{ 2.82551E-11]{C47| -7.7346E-16 | C64 | 5.99803E-15 |
C15]-9.9105E-06 { C32 | 1.42902E-10 {C49 | —~1.2051E-14 { C66 | -1.1247E-15
C17] -2.5231E-09 ; C34 7.66238E-14 | C51 | -2.3328E-17
K 0 C19} 2.58369E-09 C36 § 3.37658E-15} C53| 1.85177E-17
S23 | C4 10.002289792 | C21] 1.24861E-09{C37| -1.5632E-16 { C551 -4.0416E-18
C6 10.000330451 1C22; 4.81491E-12C39|2.15761E-15|C56 { 1.15938E-21
C8 | 3.09058E-05C24 | -3.7371E-11 {C41 | -3.7026E-15 | C58 | -3.3248E-20
C10} 1.02245E-05 | C26 | 1.56104E-111C43} 1.35291E-15|C60] 7.756597E-20
C11}-9.5057E-08 | C28 | 7.8498E-12 {C45] —3.329E-16 | C62 ] —-8.1537E-20
[ C13] 3.1048E-07 |C30] 1.56487E-13 | C47 | -4.2776E-18 [ C64 | 8.41917E-20
C1511.27367E-07 i C32 ; ~4.1734E-13 | C49 | 1.73654E-17 | C66 | -2.3609E-20

(0109)

FHiZ, PIFo#&£ 1 61cid. AERMHMICBIL2EZHEOEE Lo RKEFEZRL TS,
cToFE16IIBIIS TADE] . [YDE| ofio&rkoFHANL. BlviL-H@Y THY .
AERINCBIZEHOMEL, KoERMN 1 LITIFHCETH S,

[(0110]
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(&1 6]

16
Surfaca] ADE(C ) | YDE(mm)
S0 -2.000 0.0
S15 0.0 0.230
S17 0.0 -0.230
S23_| 35000 0.0
[O111)]

i, ol 625, AIRLREIEHEL TWHRWE L2305, LEALRMNS
. TORBATEIRE L, BITEZEBALEERHI & > Tn 5,

(011 2)

—H. ZOPH40ERHICIE. Fido&Xl 6I1ZxT LHIc. S15HZ—0. 23mm
fRlhdd, S1 7THZYICO0. 23 mmfFLEETWn5, HLrHEZFELIEHEE. DIk
DETTIXZDIROEZ OGN HEN TS, f>T. 2DS15&S17DfEM0E S15
LS16THRENS IKOL > XE2 S5 —0. 193 mmfglhd¥sz 2Bkl
TW5, ZofLEIIHETHY., Lo XoW A X k&L T LD RBEEIELRN
2, Z DNk 5T, FEAHRANEDHFIEEZEBL T,

(011 3]

EHIC, KEDZE| L1 —L2 | offi. A2V —YHEHEIOHED0. 645ETHY

0 sMA5ETHLEZ LS, Fid 1] ofHFZ2HBEL T3,

[(0114)

F-X13KTX1I5E2HDZL, CoF40FERKNTIZ. fhE Tc)] La—=v 74%K
Tkl ME (0) L7255 TWBZeBbhrb, Flo AL EFEL FO AR DN
WM IC KRS RAL, CheEEZAMCERIINI L, -7, fOAFHoHME &=
NICEERARE T, KSCEZR ZHEEDTETH V. DR T AMICHEET 5
K Te ) ®a3—=w 7448 Tk) ZHAHALRWZ LIk, HEEZBIFICHIET S
ZEMTE S,

[0115)])

B, AEMHOFRNEEIL. WE (HE: 16 : 9) Lo#EifE{4mE (60”7 +over
-scan: 1452, 8X817. 2mm) HIZHHAKLTEFELTBY, ZoXFEEEZH1
6I1CYT. ZoM1 6 pfEAIMTI ELEH 2 E VAN, Bib, Y@ioRkTHD, -,
COM1 4 DMAMIZAZ V-2 L TCYioFEER AR GFEAIR) THY, XNoEATFEZD
hRMBEEOFRTH S, ZLT. O 41, HEOK AN Z 4 50E), BAR%E 82
HL 7-EBOHNY OREZ R RTZ 2ICk T, MEEORTZ/RL Tnvs,

(011 6]

5T, ZOF4LDERIPDRARy KFA T TS L1 7TITRT, 201 7 Tl
RGFKRFE T 6 1 ofoRlmE . X, YHEE T, (8, 4. 5). (0, 4. 5) .
(4. 8, 2. 7). (8, 0). (0O, O). (4. 8, —2. 7). (8, —4. 5
). (0. —4. 5) O8FMLFHLIENKDARy NF A7 75 L% EMSIHIC (X
Tk, ATHAZ (1) ~ (8) olHic) T, BIEdmmTH 2, EARy T AL 7T
SLDOMAIRNIAZ U — ETOXAR., MAIMIAZ V-2 ETOY AlRTHS, Hib
. M e IS, RAFRMEREZMEFL T 5,

[(0117)

ZL T, btk > TESNEH GO~ H#E Loy &L, Bl -5
DO SRS CoOMREE TLpl LS (FdX1%23K) . Lo=203
2mm. Lp=996Xco0s45° =704mmTHBI N6, ThoRoHENN
2Pk (Lo /Lp>2) &0, HHKKITVWEERE (L p) T, Y0 %03k & 22 HE
ICHARL TEHTT 5 2 &k b 2 &, Hls, B REITEN TS 2 223015,

(011 8)
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Kz, ™Mo 81ciE. DI EICEER L =852 = v k2 By G A REE 12
L. flxiE, SRR Y — MR 7 U — U Fo R #g 2 iRt L 72 REEAS R
IhTHY, Hiz, Mol 9icid, EN¥a=y b6 27 U — 2 F CORTHERE
BEIIIGEOREE RLTWS, BIb, X1 96 bR E S, BlthE %y
A7 U =22t U O E B TRIOEETS 5 AN TR, BESERE R B L 7o IERED &
KELZALERBZ L. MEENKELRY, 2Ry b YA XY kE Q- TG HERENS
1T 5,

[0119]

Mz EidoH1 9I1RT DT, A2 U— 5nfiiErE., HEHMiE6 5 (G¥Etsh
7oA X, ZIE. 80 A FMY) e, PHmEEZ/NE K TEAHADHFE6 6 (
B ZE, HEY A X6 04 FMY) ITENIHEDO ARy MMk & EDOREZ MO
2012, fiufg. HE%EZKELTEHMOMEG6 712 (FIAIE. HEY A X1 001 FHM
B) BB EDO ARy Mk Z0EOWREXZN 2 117, Zh6H2 0 K2 1
OB LM E DI, EOKE SIITEHEMRIEDOR 2 %L EICEFTARELRY, ARy b
FERIZEEH E D355 D 3ELLEIC K& 22 0 fREGERENHBALT 5.

(0120]

B, ARy hotikiE, FIZIEAXINONE ZFIRICKEIISETEY hEabYE{T5
TYH., HALEARY MEKREZRIFICTA Z 213 TERy, FoHBIE. XEZadsbldzat
Tz, NENVREETO LU > XOKENTIE, HEO—G8D 7 + —h A2 Ghi
58, MDA DT A —HAWKELTNhEZ LITRB7=0TH5D, £/-. BhthmL >~
ZCHDEHUYABDL Y X313 20HE2HBENL 727257 Tld, I3V, ZDREy
MEROEIEIZTE Ry, Shid, 22 VU —NNEOKENIHE > Eo@MIEICIE. BHERGHR
VY ZADINT—BNBEICR 570 THb.

[0121)]

FZ T, LiCoERMNEZEREIZ, 27 V- AEFEOHENIHEL T, Vo X2 MEN& &,
Yo T. ARy MEKROERIGHREDWBICHNEN D L L v X2 FE L 724&HR. FHC,
RIERIR A L > Bt T2 HONNT -2 325 1> X3 3, 34 (Lido2 iIXe
*S5H) Hic, BhHMtE2HETAEBL A3 13 2L%, FoXlARIcKEIEE
LM CThHAEZ L ERIE L, 2B, RliBdaiimzE3T5I7—4 oBEILEHHR
KICTHd, LnLahs, tHOTHESHh, 2o, iKY A X ks nwahithiro I 5
—4AZHBENS RS LT BEOHE LS, RBREN2NW=o, tHc, FidEkAL
VARSI EMRT AL A3 1 ~34EHENTHZ LBV EMNTH S,

[0122)

WMo 2 212, FECBRA VO XBE3 2T A LA, b, BEddimz2Hd 2%
WL X31e, RIVEHIHEZAETLA2BEHBL X328, LT, HON—%2HT
5Ol R 2R DB WL > X3 3. 34) ZREfSEREZRLTWS, 2B, X2
2 (a) lf. LFicX1 6icBWT, BETHEZ/NE T2 A EE6 6 (HEY A1 X6
OA FAY) ITEWHE, M22 (b) 13, BYIEMEZFEMiES 5 (HEY A X8
OA FAY) ITNETZIHBE. TL T, X22 (c) &, BFEm % Bt Em 2 Kk & <
T LHINONE 6 TICHEN /25582 ThZhuRrL Twb, Bils,. ZoEwHIcid. =22
U—uiiE DOFENITL T, LERRA LV U XBE3 2R T2HONNT—285TH L X8
Z DIED BT SRR L o X e GE Ttk Lz VU XBEe, LT, BhtimzH 3%
2HOBEWBL VA% 1 DDV Y XBEE L., 2O LY X% FoihARICHENIS TR Y
U= B TRET L2 LIk, Z7U—U%24UE6 60566 7TETOMT. R
i tkpERE 6N 5 L5 L T,

[01 23]

B, ERL7mkoic. FEEALV O XS 2R TAH L X3 1~34%2Mifd57-
DO E L, fMAiE, RIo2 3 (a) bR LHic, BHFRIRGRRREEF 1
0 O DAERIC. TNFh. LECAIG LY XEf2 (BElntFFolL X2 1~25) &AL
VZXEE3 (LY X3 1~34) 2fHUoFEHEE21 0. 22 0IcHBAR, —~HOHEEE
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21 0%ZEEFEOEKR]L 1 0DEER1 1 1 FICEET S iz, hoEHE 2201, M
ZUE, U= FICEEmEEICIRO 113 5, £7-. ZotttFoidE&e 2 2 0613, flxix
By RRRoEM2 21 2 FAICREELTBY, FEWKRL 1 0o FHEICER LAY ¥

FEE1 1 2684 8RICRB &5, LT Zoftthofd#s (M2, 822 0)
Ik, Fo#221, 222, 223%FRLTEL eI, YiHEEE 2 2 0% Lk
HBE210IHFLT (ZoflTix, MISKAITRT LIS, UV XERoXHA RIS L T
B ) FENnEEICEE NICERE T 5,

(0124)

mB., FIAEAV O XBES 2R TAL X3 1~341%. FidoH23 (b) bR
TEIIC, LAX33L34EMOTHRkEL, ML, L>X31, L>X32, L
T, VL X33%XU'34M06725 3B cndonTBY, LT ZOFNFhofNE%
ATV = VIEH L CELONAHAIDY A X (604 >F, 804 F. 1004 F
) ISR L CHENT A, Wb, Fido@#E221. 222, 22313 chH630L U X
WSS LT BIs. B L U XBRTT L CrEEoMERHY L TR EN T 5, s ERiIc
FhE, LFIHENTEEREEE 2 2 O S EMAIRICRIN L 7zu v REfM2 2 1 %2, 78
Bkl 100XHRLECT60] f>F. 801 f>F. T100] A>FlolZzft
JTBWIEICHEITAZ &icky, Lid3gfoL X, I, L X311, L X3
2. TLT, Ly X33/KUV34M, FhFh, 221, 222, 223> THE)
FTHZIck, HEICBEICRBEINLZ s, Hib, rsfEmRic Lhid, By
R G RRZEH DAY 6. Lidve vy RIREM 2 2 1 oz X oKAI A icHENTT 5 =
Licky, BHfEEOKRE %2, ARy MEKROESHRGEUEEOHLEZHES e, £
B L eujgEe s,

(0125)

F7oi%, BR8N A T BIRIZL RS, R0 il kD rEZE 7o EIic
R L 7zMEiZRHATE2Z eick->Th, LidetokEEEZ K TAZ & b ihks, =
B, FoBE. R, ALV XS ICBWCHBmEZH T % 2KoBdE L > X3 1,
3 213, AR DI E OZEEIC D b 63, [BliRZEfE S LEIRY, Tz e
5. M, _EEIEIRERM 2 B v icaldrn]giic, Blls . Sohnfll & simdll icorgk L.
ZohEEEE L R E D REE LS TAZ B E Ly, Hicik, flxiE Eie—»
7% 8 ZUHETFE AT, RAVUXEE3 (L X31~34) TN TNBENIT S
EEZIFHT A2 L DaJETH A D, b, ZhickhiE, BEzE8 s 220 —2 D
WwiE (Bls, ZENPS A7 V-2 ToER) oZBIHtlL T, ARy MAROERM
BHEED R ET Z2ENE SIS,

(0126)

fe T, FEITORLZE oL v X5F—2%, PIToXRl 7T~21 KOH24~26
B L NS, PDIFCRT,

(0127)

B, Z2Cch, HhghmoAx, Lido [#1] clafgchs. £/, PITokl 7
~2 00X, Y| (16 :9) Lo#HiHoMBS24mE (6 0" +over-scan: 1
841. 9%X1036. 1mm) LIARTFTLHED MNeRkLicboThHS, £
. COHBEOEEEaA =y MBI ANFETOL AXEMN, X2 41TRENTW5,
mB., ORI FILOEMMN L ERLDIE, FIEH4AITBW TS 92 S 10T xREN
HUVZED., COX21TiE. IheN R -TEY, Ok, S0~S220
HTHKREh s,

(0128)]

TP, X1 71CBWT IR | ZEHEOHREETH Y, XpTHOEMICHED L
MHBLIBEITITEDE T, FOFHIFADETERDLENTNS, £/ ZoFKl 72BN
< ITH) 3HEBERECTHY. Fo UL o XHDOTAED SRD L > XHDTHE F Tofhlkz
KT, BLHUCXEITL T, ROy XHEMBEMCAVE T 2 & Sici3mBEEBE 3 E o
T, G ET AESITAOHE TEINTNS, HIZ, TOF£1 7TICBWVWTS5, S6
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. S16. S17 (LidX4 2B 1ZEETHRIERETHY, X1 7 TEHOTFTSD
Wic Tx) 2fHFTORLTWS, 2B, 2hhH64 ODHOIFKAE ORI AEZLL FoF 1 81K
LT3,

(0129)]
(%£17)
£17
Surface | Rd TH nd vd
SO Infinity 7.600
St Infinity 22.200 1.51827 48.0
S2 Infinity 7.343
S3 62.278 4.500 1.85306 17.2
S4 -266.980 19.016
S5 * -51.942 5.000 1.49245 429
S6 * -47.349 0.100
S7 32.165 11.700 1.48876 52.8
S8 ~-32.506 2.246 1.85306 17.2
S9 33.772 10.500 1.48876 52.8
S10 ~42.116 18.784
S1 Infinity 6.916
S12 198.090 5.500 1.85306 17.2
S13 -59.931 41.959
Si14 -20.939 3.200 1.74702 33.2
S15 134.847 4.782
S16* | -27.918 6.000 1.49245 42.9
S17% | -31.695 6.437
S18 # Infinity 6.000 1.49245 42.9
S19 # Infinity 11.138
S20 # Infinity 6.000 1.49245 42.9
S21 # Infinity 91.557
S22 # Infinity | -896.000 REFL
(0130]

F7. Lol 7B S 1875 S21iighMiAE LY > Xo&BHFHTHY., S
2213HHMHHEI S —DXIFPHETH > T, MOTFS OIS T#) 2T TRL TS, =
hs 5ooghiimoFkzX IR0 2E1 8127,

[0131)]
(£1 8]
#18
“Surface JERRE IR _
K -19.19 C 1.6E—-10 F 1.19E~17 J 1.28E~24
5 A =1 3E-05 D& -8.9E-13 G 1.59E-19
B 7.24E-08 E -3.5E-15 H& - { -8.8E-22 .
K -14.7411% C 1.79E-10 F 248E-17 3.16E-25
6 A -6.8E-06 D& -1.1E-12 G -3.2E-20
B 6.14E-08 E -1.8E-15 H& - -1.4E-22
K -2.80785 C ~3.6E-10 F -6.5E-17 4.91E~-24
16 A 1.18E-05 D& 2.15E-12 G -8.8E—~19
B ~2.2E-07 E 2.24E-14 H& 6.62E-22
K . “3.05559 C -1.3E-11 F -6.7E—-18 1.47E-25
17 A 1.14E-06 D& 8.9 7;*13 G —-2.7E-20
B -1.5E-07 E 8.7E-17 HE -3.1E-23
[01 3 2]
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~

L7z Tm) & Tn) DfEE2 /RL T35,

mm‘MT®§19KBme‘%ﬁ@%%&@%EEKﬁNTﬂ@ﬁfﬁﬁpfﬁo
LR OETH Y . EHBZE IR O N > < T Y] - 7z 2 HOBEIEN 2 12K

(0133)]
(%1 9]
#£19
Surface B £ 6 (B GR ok _ .
C(4,1) |1.66E-06] C(25) | -6.4E-09 | C(4,5) | 2.8E-12
K 0 C(23) |253E-06] C(0.7) |743E-09] C(2.7) | 5.2E-11
18 c(20) |-0.01616] c(0.5) |1.98E-06] C(8,0) | -46E-11| ©(0.9) | -2E-11
c(0,2) |-0.01788] C(6,0) |4.65E-08] C(6.2) | -2.1E-10| C(10,0) | -1.7E-13
-C(2,1) 1-000075] C(42) | -5.3E-091 C(44) | -9.1E-10| C(8.2) | 4.71E-13
c(0.3) | -0.00079{ C(2.4) {2.61E-081 C(2,6) | =3E-10 | C(64) | 2.11E-12
Cc(40) 19.37E-06] C(06) |—-4.1E-08} C(0,8) | 1.55E-10] C(4,6) | 2.48E-12
2 232E-05| C(6,1) |~5.2E-09] C(8,1) | 1.38E-12| C(28) | 1.11E-12]
c(0,4) |3.49E-05] C(4,3) | -1.6E~-08! C(63) |541E-11{ C(0,10) | ~3.6E-13
C(4,1) [3.72e6-07| c(25) | 1.86E-091 C(4.5) | -8.4E-12
K 0 C(2.3) 17.05E-07] C(0.7) | 6.3E-09 | C(2,7) | 1.61E-11
19 c(20) |-0.01514] c(05) | 5.2E-07{ C(80) |216E-12} C(09) |-6.2E~12
c(0,2) |-001501] C(60) |3.39E-08] C(6,2) |-2.8E-12} C(10,0) | ~1.2E-13
c(2.1) 1-000072] C(4.2) | -5E-08 | C{44) |-28E-101 C(8,2) |5.85E-14
c(0,3) 1-0.00078| C(24) |-55E-08] C(2.6) | 1.8E-10 | C(64) |7.47E-13
C(4,0) 14.19E-06] C(0.6) |-1.1E-07] C(08) | 2.33E~10| C(4.6) |4.42E-13
Cc(2,2) 1277E-05] C(6,1) |-9.1E-10] c(8,1) | -16E-12] C(2,8) |7.55E-15
c(0,4) |381E-05] C(43) |-58E-09] C(6,3) |2.17E-11] C(0,10) | 2.57E-13
C(4,1) | -88E-07] C(25) |222E-09} C(4,5) |-2.3E-12
K 0 | c(23) |-6.1E-07] c(0,7) |-19E-09] C(2,7) |1.21E-12]
20 Cc(2,0) 10.027017} C(0,5) | -2E-07 | C(80) | 1.23E-12] C(0,9) | 1.01E-13
Cc(0,2) 100139751 c(60) | 7.2E-10 | C(6,2) | 2.59E-111 C(10.0) | -14E-16
Cc(2,1) | 000078 1 C(4.2) | -2E-08 | C(44) | 6.17E-11] C(82) |-2.1E-14}
©(0,3) 10.0005021 Cc(2.4) 1-8.2E-09! C(26) | 1.19E-10] C(64) |-1.7E-14}
C{4,0) |-68E-06] C(06) |-34E-08| C(0.8) |766E-12] C(46) | -1.1E-13
C(2,2) |-19E-06] C(6,1) 1475E-10) C(8.1) {411E-14] C(28) |-55E-14
Cc(0,4) |-2.1E-05} C(4,3) | 1.45E-09] C(6,3) | -8.3E-13| C(0,10) | 3.29E-14
C(4,1) |-1.3E-06} C(2,5) | 3.4E-09 | C(4,5) | -2.6E-12
K 0 Cc(23) {-9.9E-07] C(0.7) | -1.7E-091 c(2,7) |-9.2E-13
21 C(20) 10.028429]1 c(0.5) |-6.1E-07| C(80) |233E-12| C(09) | 1.91E-12
C(0,2) 10.011865| C(6,0) | 835E-10| C(6,2) | 2.38E-11| C(100) | -5.5E-16
c(2,1) 10.0010071 C(4.2) |-1.8E-08] C(44) |595E-11] C(82) |-2.2E-14
c(0,3) 10.0005961 C(24) |{1.32E-08] C(2.6) | 6.51E-11]| C(6.4) | -2.8E-14
C(4.0) |-7.9E-06] C(06) |-6.9E-09| C(0.8) |-58E-11| C(4.6) |-8.9E~14
c(22) 1-2.8E-06] C(61) 19.14E-10] cC(8,1) |-1.1E-13] C(28) |-4.5E-14
c(0.4) 1-28E-05! C(43) | 22E-09 | C(6.3) | -15E-12] C(0,10) | 1.23E-13
C{4,1)_|-155E~08] C(2,5) i-3.17E-12] C(4,5) |-8.31E-17
K 0 c(23) {1.79E-091 c(0.7) | 100E-12] C(2,7) [-8.62E-16
22 c(20) 10.003857] C(05) |504E-09] C(80) [-6.30E-15] C(0.9) |281E-16
c(0,2) 10.001542] C(60) |5.14E-11] C(6,2) | 588E-14| C(100) | 2.50E-19
C(2.1) 16.83E-05] C(4,2) |-3.38E-10] C(4,4) |-1.90E-14] C(82) [-3.80E-18
Cc(0,3) |3.28E-05] C(24) |-1.19E-10] C(2,6) |-6.92E-14] C(64) | 7.75E-18
c(4,0) |-37E-07] c(06) |4.08E-11] C(08) |252E-14] C(4.6) |-4.39E-18
C(2,2) {7.66E-07] C(61) |263E-12] C(8,1) |[~2.66E-16] C(2.8) |-1.82E-18
C(0,4) | 496E-07| C(4,3) |-4.13E-12] C(6,3) | 8.19E-16§ C{0,10) | 3.67E-19
[0134)]

%K\:®%ﬁ%ﬁ£ﬁé‘%@@D~ﬁ»@@%®@%&@ﬁ@@ﬁ%%ﬂ?®%2
omﬁ?oﬁﬁ‘:wﬁzomﬁwf\FADEJuE®M@&¥ﬁ&@Wf®@%®ﬁ
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& T, HEoAMZRIoOKEA CIXEFEHE  1I2E#xT 5 AR#IEE L, BVIIETH S
. 72, TYDEJ 3o XkESTHY. fROIXNORIEHAW TH NN EE R AINT
WESH, XokmEicBT FHlNDf@LZIEE L, B{limmTH s,

(0135]
(%2 0]
#20
Surface | ADE C ) | YDE(mm)
S3 3.251 1.647
S22__| 33000 0.0
(0136]

ZDFK2 0OIRLHE ML TR, Rorshicmfi s 2z&tThlbRomid. £7T
. RSN cHEIOM Wt FiciiE S S, HL, S2 2HOMHEII2 2HDHZ D

fHotHEZ RLTHBY., O%D2 3MIZ2 2HOMEEE D 2 G =l FIcllE &
ns,

(0137]

F2 1k, A2 VU —AIEOMENIHHEL THENT S L > XBEIZDOWT, Fh 6 ofEiiy
o Z b Z KL T 5,

[O1 3 8)
[(F2 1]
#21
Surface TH
: Sc65 Sc87 Sc6é
Si3 41.959 41.935 41.991
Si7 8.437 7.841 4.000

S19 11.138 10.169 12.785
S21 91.587 91.145 92.314
S22 -996.000 { -1259.800 j —=732.335

(0139)])

B, ST0oFRIDSc6H65,. Scb67. Sc 6 6ITIETAMOMEN, 27 Y —1{UiE 6
5. 67. 66 TCOLYXREZRRL TS,

(014 0)

Fz, WMToX2 51X, iR Z U=, FhvZh, FidX1 9icBvwT66, 65
. B TONBEICHLFEOEOINTEZRLTEBY., £/ RwMIoX2 61k, ToHEn=2
Ry MEROM 2 ZhFhrL Tnb,

(014 1)

it X25 (a) ~ (e) T #ym (EK16 :9) Loz, hZFh. 60
A FOMBME. 80 A FDGMHE. 10 0AFoBmEEIciikL TRFEL 2155 oXFE
FEFExRT, CoN2 40/EAIANE L1 o E MAIR, B, Y#oARTHE, Fi.
S22 DAMIAZ Y —> ETCYOEERAINTH V. XNoRAHE O HDNEHEH
DHRRTHE, LT, TOX2 41, HEHOHESINZ 4 0, ¥ Z 8#H| L /- B
ofh23Y DREEEZ L RTZ LIk > T, MEEOM T2 LTS,

(014 2)

—H. M267TlE A2 VU—rE2FhFhofiE6e6. 65, 67 (LAl 9 %3
) WKWHE L 725 SICEONTARy NS T I L% RT, 2B, ZOXTIE, BEFRR
E£71oFcEHE F, X, YHEOECE, (8, 4. 5) . (0, 4. 5). (4. 8,
2. 7). (8, 0). (0, O). (4. 8., —2. 7). (8., —4. B5) . (o0,
—4. 5) O8NS HBULIZAAFEDRRY hFA TS L% ESIHIC (KT, AT
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BHA7E (1) ~ (8) DIHIZ) RLTBY., Tz, ZoMAMIIE, FhZhofiE6 6
. 65, 67TTCORIZY—4iiH (Sc66, Scb65. Scb67) Z/RLTWNSE, =B
 BIEmmTHEY, SRRy NEA T TS LOARITIAZ Y —> EToOX AN, G
HINIAZ V=2 ETOY ARTH5, b, ChepH»s biHsNRE DI, ZDf]
NoOBHITBWTY, Wi L HICRHRERERZ ML TnbZ 2305,

(014 3)

ZL T, LItk TESNRHTHIGONG~THEZ Loy &L, BHMMIS—5
DR S PTG F CORREEZ TLp) &L7EE (X1 %23 . Lo=203
2mm. Lp=996Xco0s45° =704mmTHHZTLht, 2hboDBolRh
2Pl (Lo /L p>2) &2, HIRRNTWEERE (L p) TH., ¥ %2 20K & 22
WCHER L TEYF T2 Z &Asihiska Z &, His. BEHERKICENTWHS Z 23015,

(0144)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

20457 7590 08/05/2010 | EXAMINER |
ANTONELLI, TERRY, STOUT & KRAUS, LLP PYO,KEVINK
1300 NORTH SEVENTEENTH STREET | ART UNIT PAPER NUMBER |
SUITE 1800

2878

ARLINGTON, VA 22209-3873 DATE MAILED: 08/05/2010

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

12/825,836 06/29/2010 Koji Hirata 520.47611CX2 2374
TITLE OF INVENTION: PROJECTION TYPE IMAGE DISPLAY APPARATUS

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1510 $300 $0 $1810 11/05/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450

or Fax (571)-273-288S

INSTRUCTIONS This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through S should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

mamlenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

Complete and send this form, together with applicable fee(s), to:

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

ﬁapers Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

20457 7590 03/05/2010

ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET

SUITE 1800

ARLINGTON, VA 22209-3873

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/825,836 06/29/2010 Koji Hirata 520.47611CX2 2374
TITLE OF INVENTION: PROJECTION TYPE IMAGE DISPLAY APPARATUS
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 11/05/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PYO,KEVIN K 2878 353-070000
1. ChangGe ())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363 1

(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to

2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

Please check the appropriate assignee category or categories (will not be printed on the patent) :

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

[ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted:
[ Issue Fee
(1 Publication Fee (No small entity discount permitted)
[ Advance Order - #of Copies

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ A checkis enclosed.
a Payment by credit card. Form PTO-2038 is attached.

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27.

b Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature

Date

Typed or printed name

Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14.

submitting the completed application form to the USPTO. Time will var
this form and/or suggestions for reducing this burden, should be sent to

is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
epending upon the individual case. Any comments on the amount of time you require to complete

e ief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.

Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,

Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/825,836 06/29/2010 Koji Hirata 520.47611CX2 2374
20457 7590 02/05/2010 | EXAMINER |
ANTONELLI, TERRY, STOUT & KRAUS, LLP PYO, KEVIN K
1300 NORTH SEVENTEENTH STREET | ART UNIT PAPER NUMBER |
SUITE 1800

2878

ARLINGTON, VA 22209-3873 DATE MAILED: 08/05/2010

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.
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Application No. Applicant(s)
) . 12/825,836 HIRATAET AL.
Notice of Allowability Examiner Art Unit
Kevin Pyo 2878

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. IX] This communication is responsive to the application filed on 6/29/2010.
2. X The allowed claim(s) is/are 1-6.

3. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)x Al b)[dJSome* c¢)[JNone of the:
1. X Certified copies of the priority documents have been received.
2. [0 Certified copies of the priority documents have been received in Application No.
3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ____
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [C] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date _____.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [X] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [ Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. X Information Disclosure Statements (PTO/SB/08), 7. ] Examiner's Amendment/Comment

Paper No./Mail Date 6/29/10
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance

of Biological Material

9. [] Other )

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability ... Part of Paper No./Mail Date 20100801
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Application/Control Number: 12/825,836 Page 2
Art Unit: 2878

EXAMINER’S AMENDMENT

1. An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.

The application has been amended as follows in view of providing missing information
for related applications:

IN THE SPECIFICATION:

(1) On page 1, line 7, after “Serial No.”, --12/825,801-- is inserted.

(2) On page 1, line 8, after “Serial No.”, --12/825,881-- is inserted.

Allowable Subject Matter
2. Claims 1-6 are allowed.
3. The following is an examiner’s statement of reasons for allowance:

The prior art fails to disclose or make obvious a projection type image display apparatus
comprising, in addition to the other recited features of the claim, a reflection mirror, which is
configured to reflect lights emitted from at least one of first and second lens groups, so as to
project upon a screen obliquely, a first mounting base, on which a first lens group is mounted, a
second mounting base, on which a second lens group is mounted, and a chassis, which is
configured to store the first and second lens group, the reflection mirror and the first and second
mounting bases, wherein the first mounting base is fixed at a bottom of the chassis while the

second mounting base is movable.
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Application/Control Number: 12/825,836 Page 3
Art Unit: 2878

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for
Allowance.”

4. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure. Hisada et al (US 2009/0059185) is cited for disclosing a projection image displaying
device.

5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Kevin Pyo whose telephone number is (571) 272-2445. The
examiner can normally be reached on Mon-Fri (with flexible hour), First Mon. off.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Georgia Y. Epps can be reached on (571) 272-2328. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
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Application/Control Number: 12/825,836 Page 4
Art Unit: 2878

like assistance from a USPTO Customer Service Representative or access to the

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Kevin Pyo/
Primary Examiner, Art Unit 2878

Petitioner Ex 1002 205



Application/Control No. Applicant(s)/Patent Under
Reexamination
) ) 12/825,836 HIRATA ET AL.
Notice of References Cited . .
Examiner Art Unit
Kevin Pyo 2878 Page 1 of 1
U.S. PATENT DOCUMENTS
* Country CodeNurmber Kind Code. | MMYYYY Narme Classification
* | A | US-2009/0059185 A1 03-2009 HISADA et al. 353/98
B | US-
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
| UsS-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* COuntS%:ouereNTm'\ll)l;m?i:: Code MMD-$$YY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\'
w
X

*A copy of this reference 1s not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20100801
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;5s5536 HIRATA ET AL.
H“‘ m “ “ ““ . o
Kevin Pyo 2878
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
353 70 Glo]| 3|8 21/ 14 (2006.0)
c|lo]|3|B 2128 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
353 69 77 101
359 649 813 823
X Claims renumbered in the same order as presented by applicant O CPA O T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
NONE
Total Claims Allowed:
6
(Assistant Examiner) (Date)
/Kevin Pyo/
Primary Examiner.Art Unit 2878 8/1/2010 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 23(a)
U.S. Patent and Trademark Office Part of Paper No. 20100801
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 12825836 HIRATA ET AL.
Examiner Art Unit
Kevin Pyo 2878
v Rejected - Cancelled Non-Elected A Appeal
= Allowed + Restricted Interference (0] Objected
X claims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Original |08/01/2010

1

Do |lwN

U.S. Patent and Trademark Office

Part of Paper No. : 20100801
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 12825836 HIRATA ET AL.
Examiner Art Unit
Kevin Pyo 2878
SEARCHED
Class Subclass Date Examiner
353 69; 70; 77; 98; 101 8/1/10 kp
359 448; 649; 726; 813; 823; 846; 850 8/1/10 kp
SEARCH NOTES
Search Notes Date Examiner
EAST-see search history printout 8/1/10 kp
Inventor name search 8/1/10 kp
INTERFERENCE SEARCH
Class Subclass Date Examiner
Interference search history printout-EAST 8/1/10 kp
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Petitionerafex F4B0R. 2680801




UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

P.O. Box 1450

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

Alexandria, Virginia 22313-1450

WWW.uspto.gov

BIB DATA SHEET

CONFIRMATION NO. 2374

Koji Hirata, Yokohama, JAPAN;
Takanori Hisada, Yokohama, JAPAN;
Masahiko Yatsu, Fujisawa, JAPAN;

*k CONTINUING DATA hkkhkhkhkhkhkdhhhkhhhkkhhhksk
This application is a CON of 11/763,465 06/15/2007 PAT 7,766,488

*k FOREIGN APPLICATIONS kkkhkkhkkhhkhkhkhkkhhhhkhkhhhh
JAPAN 2006-166434 06/15/2006

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

SERIAL NUMBER FlegA%rE 371(c) CLASS GROUP ART UNIT ATTORN'\IlEg.DOCKET
12/825,836 06/29/2010 353 2878 520.47611CX2
RULE
APPLICANTS

ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET
SUITE 1800

ARLINGTON, VA 22209-3873

UNITED STATES

07/08/2010
Foreign Priortyciaimed ' ves Lo STATEOR | SHEETS | TOTAL [INDEPENDENT
35 USC 119(a-d) conditions met b ves N0 | [ Metafter COUNTRY |DRAWINGS | CLAIMS CLAIMS
hnonisdged  EammeisgEm— | s JAPAN 29 6 :
ADDRESS

TITLE
Projection Type Image Display Apparatus

|EI All Fees |

CEeS: Attty I |0 1.16 Fees (Filing) |

E"E':;NE?VFEEDE No. e ?os :heziggllc\:,rigiltnD;F?gSIT ACCOUNT ||B1.17 Fees (Processing Ext. of time) |
1090 No. for following: |EI 1.18 Fees (Issue) |

|Q Other |

|0 Credit |

BIB (Rev. 05/07).
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

‘Ref # Hits Search Query DBs Default Plurals {Time Stamp
Operator
LT 1379 trapezoidal near2 US-PGPUB; ‘OR ON 2010/07/31
distortion USPAT; EPO; 21:47
JPO;
DERWENT;
IBM_TDB
L2 14 ("20030114430" | US-PGPUB; OR OFF 2010/07/31
"20030227299" | USPAT; EPC; 21:48
"20060164605" | JPO;
"20060227432" | DERWENT;
"20090115975" | IBM_TDB
"5648871" |
"6220712").PN.
K} 11044 project$3 near3 imag US-PGPUB; OR {OFF 2010/07/31
$3 near2 display$3 USPAT; EPO; 21:48
near3 (apparatus or JPO;
device) DERWENT;
5 IBM_TDB
iL4 119864 (front or first) near2 US-PGPUB; OR ON 2010/07/31
5 lens USPAT; EPO; 21:48
JPO;
\DERWENT;
; 1BM_TDB
L5 92745 (rear or second) near2 {US-PGPUB; OR ON 2010/07/31
lens USPAT; EPO; 21:48
JPO;
DERWENT;
: IBM_TDB
L6 7436 L4 with L5 with reflect {US-PGPUB; OR ON 2010/07/31
: $4 USPAT; EPC; 21:48
JPO;
{DERWENT;
3 1BM_TDB
w7 17537 {(mov$6 or adjust$5)  {US-PGPUB; ‘OR ON 2010/07/31
near8 L5 USPAT; EPO:; 21:48
JPO;
DERWENT:;
IBM_TDB
L8 1549 L6 and L7 US-PGPUB; OR OFF 2010/07/31
USPAT; EPC; 21:48
JPO;
DERWENT;
IBM_TDB
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EAST Search History

i

85

L3 and L8

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
21:48

§L10

7444

mount$5 with L5

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
21:48

1

13

L9 and L10

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
21:48

12

56

L10 and L3

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
21:48

143

2658

L7 and L10

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
21:48

iL14

32

L3 and L13

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
21:48

45

207286

chassis

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
21:48

116

178

L13 and L15

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
21:48

47

2164

L15 with lens

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2010/07/31
21:48

18

146

L16 and L17

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

Petitioner Ex 1002 212

2010/07/31
21:48

file:///Cl/Documents%2®and %20Settings/KPyo/My%20Docu...836/EASTSearchHistory.12825836_Accessible Version.htm (2 of 5)7/31/2010 11:17:10 PM




EAST Search History

9

55

L15 with L4 with LS

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
21:48

20

16

L7 and L19

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
21:48

21

755

rear near5 project$3
near3 imag$3 near2
display$3 near3
(apparatus or device)

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
21:48

22

19

L7 and L21

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
21:48

23

781

hirata near koji

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
22:03

24

hisada near taknori

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
22:08

125

40

hisada near takanori

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
22:08

126

150

yatsu near masahiko

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
22:16

27

849

23 25 26

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/07/31
22:17

28

259

27 and 3

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF
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Under the Paperwork Reduction Act of 1995, no persons are re

PTO/SB/08A (08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

uired to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/PTO Complete if Known
Application Number 12020030 - QAU 2878
INFORMATION DISCLOSURE Filing Date June 29, 2010
STATEMENT BY APPLICANT First Named Inventor Koji HIRATA, et al.
Art Unit
(use as many sheets as necessary) Examiner Name pyO
Sheet | 1 | of | 1 Attorney Docket Number 520.47611CX2
U.S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials’ No.! MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code? (if known) Figures Appear
US- 5,648,871 07-15-1997 Canon Kabushiki Kaisha
US- 6,220,712 04-24-2001 Minolta Co., Ltd.
US- 2006/0114430 06-01-2006 T. Masubuchi, et al.
US- 2006/0164605 07-27-2006 T. Kuwa
US- 2006-0227299 10-12-2006 T. Hisada
US- 2006/0227432 10-12-2006 H. Yoshikawa, et al.
US-2009/0115975 05-2009 Ogura
us.
us.-
us.
| FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pagsjt;;zlar;r;i,al;‘ltn o
Examiner Cite 3 . s,. Publication Date Name of Patentee or Passages or Relevant T®
Initials’ No.! | Country Code’-Number’-Kind Code *(if known) MM-DD-YYYY | Applicant of Cited Document Figures Appear
JP 05-134213 05-28-1993 CANON INC ABS
JP 2000-162544 06-16-2000 MINOLTA CO LTD ABS
JP 2004-157560 06-03-2004 NEC ABS
VIEWTECHNOLOGY
LTD
JP 2006-138882 06-01-2006 KONICA MINOLTA ABS
OPTO INC
JP 2006-154041 06-15-2006 KONICA MINOLTA ABS
OPTO INC
JP 2006-292900 10-26-2006 HITACHI LTD ABS
I JP 2006-292901 10-26-2006 HITACHILTD ABS
Examiner f i / Date ; ;
e Y 104
Signature /Kevin PJ’O" Considered 07131 12010

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant’s unique citation designation number {optional). 2 See Kinds Codes of USPTO
Patent Documents atwww.uspto.gov or MPEP 901.04. 3 Enter Office thatissued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent
documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols
as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to compiete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /KP/
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. PTO/SB/08A (08-03)
Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

ired to respond to a collection of information unless it contains a valid OMB control number

Under the Paperwork Reduction Act of 1895, no persons are req
) Complete if Known
Substitute tor form 1449A/PTO
Application Number l 2.{52 -Jgu! u: - GAU . Zav ; 8
INFORMATION DISCLOSURE Filing Date June 29, 2010
STATEMENT BY APPLICANT First Named Inventor Kojl HIRATA, et al. |
Art Unit 1
as many sk as necessa Examiner Name PYO 1
Sheet 1 | of | 1 Attorney Docket Number | 520.47611CX2 |
U.S. PATENT DOCUMENTS |
Examiner | Cite Document Number Publication Date Name of Patentes or Pages, Columns, Lines, Where
Initials No.' MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code? (if known) Figures Apoear
US- 5,648,871 07-15-1997 cBeneniabushiaxaisra— | O \Jama €T a.].
0 US- 6,220,712 04-24-2001 Minalta CQ,, L19. ) h7_% 0lpy
6 \ US- 2006/0114430 06-01-2006 T.Masubuchi, et al.
US- 2006/0164605 07-27-2006 T. Kuwa
US- 2006-0227 299 10-12-2006 T. Hisada
US- 2006/0227432 10-12-2006 H. Yoshikawa, et al. l
US- 2009/0115975 05-2009 Ogura
us-
us-
us-
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pag‘(,e;r.‘:r:|:2|f:.alr-"tnes.
Examiner Cite .. 5. Publication Date Name of Patentee or Passages or Relevant T
Initials’ No' | Country Code’-Number‘-Kind Code %if known) MM-DD-YYYY | Applicant of Cited Document Figures Appear
JP 05-134213 05-28-1993 CANON INC ABS
JP 2000-162544 06-16-2000 MINOLTA CO LTD ABS
JP 2004-157560 06-03-2004 NEC ABS
VIEWTECHNOLOGY
LTD
JP 2006-138882 06-01-2006 KONICA MINOLTA ABS
_OPTO INC
JP 2006-154041 ° 06-15-2006 KONICA MINOLTA ABS
OPTO INC
JP 2006-292900 10-26-2006 HITACHILTD "|"aBS
I JP 2006-292901 10-26-2006 HITACHILTD ABS
Examiner ! H Date ,
Signature /Kevin PYO/ Considered 07.’31/201 0

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO
Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent
documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols
as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the

USPTO lo process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time willl vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and Trademark Office,

U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:

Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /KP/
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRSTNAMED APPLICANT |  ATTY. DOCKET NOJ/TITLE |
12/825,836 06/29/2010 Koji Hirata 520.47611CX2
CONFIRMATION NO. 2374
20457 PUBLICATION NOTICE
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET 0000 A
SUITE 1800

ARLINGTON, VA 22209-3873

Title:PROJECTION TYPE IMAGE DISPLAY APPARATUS

Publication No.US-2010-0265471-A1
Publication Date:10/21/2010

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTQO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

Petitioner Ex 1002 218



PART B- FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to:

Or Fax

Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

(571) 273-2885 520.47611CX2

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and

PUBLICATION FEE (if required). Blocks | through 5§ should be completed where

appropriate. All Further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
Indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate “FEE ADDRESS" for

Maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)
020457 7590 8/5/2010

ANTONELLI, TERRY STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET
SUITE 1800

ARLINGTON, VA 22209-3873

Note: A certificate of mailing can only be used for domestic mailings of the Fee(s)
Transmittal. This certificate cannot be used for any other accompanying Papers.
Each additional paper, such as an assignment or formal drawing, must have its own
certificate of mailing or transmission.

Certificate of Mailing or Transmission
| hereby certify that this Fee(s) Transmittal is being deposited with the United States
Postal Service with sufficient postage for first class mail in an envelope Addressed to
the Mai! Stop ISSUE FEE address above, or being facsimile transmitted to the
USPTO (571) 273-2885, on the date indicated below.

(Depositor’s name)

(Signature)
(Date)
| APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
12/825,836 6/29/2010 Koji HIRATA 520.47611CX2 2374
TITLE OF INVENTION: Projection Type Image Display Apparatus
[ _APPL.TYPE | SMALLENTITY | ISSUEFEEDUE | PUBLICATIONFEEDUE | PREV.PAIDISSUEFEE | TOTALFEE(S)DUE | DATEDUE |
Nonprovisional NO $1510 $300 $0 $1810 11/5/2010
[ EXAMINER | ARTUNIT [ CLASS-SUBCLASS |
PYO, KEVIN K 2878 353-070000

1. Change of correspondence address or indication of “Fee Address: (37
CFR 1.363).
Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122 attached.
agents OR, alternatively,

D “Fee Address” indication (or “Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of Customer
Number is required.

2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attomeys 1 ANTONELLI, TERRY, STOUT
& KRAUS, LLP.

Or agents OR, alternatively,

(2) the name of single firm (having as a

member a registered attorney or agent)

and the names of up to 2 registered patent

attorneys or agents. If no name is listed no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent.
37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE
HITACHI, LTD.

Please check the appropriate assignee category or categories (will not be printed on the patent): D

If an assignee is identified below, the document has been filed for recordation as set forth in

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

TOKYO, JAPAN

X O

Individual Corporation or other private group entity Government

4a. The following fee(s) are enclosed:
Issue Fee
E Publication Fee (No small entity discount permitted)
m Advance Order- # of Copies __4

4b. Payment of Fee (s):
A check is enclosed.
E Payment by credit card. Form PTO-2038 is attached.
& The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number 01-2135.

5. Chaﬁe in Entity Status (from status indicated above)
a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27.

a

b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above. NOTE: The Issue Fee and
Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in Interest as shown by the records of the United

States patent and Trademark Office.

Authorized Signature __/Melvin Kraus/ ﬂ(/“

Typed or printed name ‘Melvin Kraus‘

pate: November 4, 2010

Registration No. 22,466

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
Submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this
form and/or suggestions for reducing this burden, should be sent tot eh Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box
1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB

control number.

PTOL-85 (Rev. 12/04) Approved for use through 04/30/2007. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

12825836

Filing Date:

29-Jun-2010

Title of Invention:

PROJECTION TYPE IMAGE DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Koji Hirata

Filer:

Melvin Kraus/Jessica Smith

Attorney Docket Number: 520.47611CX2
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1510 1510
Publ. Fee- early, voluntary, or normal 1504 1 300 300
Petitioner Ex 1002 220




Description Fee Code Quantity Amount Su{aj—s'l'g(t;)l in
Extension-of-Time:
Miscellaneous:
Printed copy of patent - no color 8001 4 3 12
Total in USD ($) 1822
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Electronic Acknowledgement Receipt

EFS ID: 8766096
Application Number: 12825836
International Application Number:
Confirmation Number: 2374

Title of Invention:

PROJECTION TYPE IMAGE DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Koji Hirata

Customer Number:

20457

Filer:

Melvin Kraus/Jessica Smith

Filer Authorized By:

Melvin Kraus

Attorney Docket Number: 520.47611CX2
Receipt Date: 04-NOV-2010
Filing Date: 29-JUN-2010
Time Stamp: 08:51:12

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$1822

RAM confirmation Number

6573

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name mesEagliigat

Multi

Expa02igR4

Pages

P if appl.)




219951
1 Issue Fee Payment (PTO-85B) IF47611CX2.pdf no 1

ce7981d60a7bbe921e83567680cb397d57
03db3c

Warnings:

Information:

33826
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
b625¢55082e22302e158969a6a9b3284c68)
Warnings:
Information:
Total Files Size (in bytes); 253777

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new applicationis being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/825,836 12/14/2010 7850313 520.47611CX2 2374
20457 7590 11/23/2010

ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET
SUITE 1800

ARLINGTON, VA 22209-3873

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):
Koji Hirata, Yokohama, JAPAN;

Takanori Hisada, Yokohama, JAPAN;
Masahiko Yatsu, Fujisawa, JAPAN;
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